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1 TwinCAT PLC Control 

1.1

 TwinCAT PLC Control

TwinCAT PLC Control PLC TwinCAT PLC Control  PLC 

 IEC 

TwinCAT PLC Control 

Task Configuration

Standard  POU

MAIN  POU TwinCAT PLC Control 

POU Object Organizer

 POU

 POU 

 PLC  PLC TwinCAT PLC Control 

 POU Watch and Receipt Manager

TwinCAT PLC Control 

Sampling Trace

Log

ENI  ENI 



TwinCAT PLC Control 2 249

TwinCAT PLC Control  PLC
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1.2

 PLC 

POU

POU

 POU Action

 POU  IEC 

 IL ST SFC FBD LD  CFC TwinCAT PLC Control  IEC  POU

 POU standard.lib

 POU  POU

 POU

FUNCTION Fct:INT 

 IL

 ST

 IL

LD 7 Fct 2,4 ST Result 
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 ST 

Result := Fct(7, 2, 4); 

 FBD

 SFC 

CheckBounds

 CheckBounds CheckBounds 

TRUE  A[10] A[7] A[7] Check Bounds 

 CheckDivByte CheckDivWord CheckDivDWord  CheckDivReal 

 DIV 0

 CheckRangeSigned  CheckRangeUnsigned 

 POU 

 IL 
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INSTANCE  FUB 

INSTANCE:FUB;  

 FB  INT  in1

PROGRAM prog 

VAR

  inst1:fb; 

END_VAR

  LD 17 

  ST inst1.in1 

  CAL inst1 

END_PROGRAM

 POU
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 POU 

< >.< >

 IL  ST

:=

POU /  (VAR_IN_OUT) 

 ST  POU fubo  VAR_IN_OUT  inout1 
VAR

 inst:fubo; 

 var1:int; 

END_VAR

var1:=2;

inst(inout1:=var1);

inst(inout1:=2);   inst.inout1:=2; 

 FUB  ERG  QUAD 

 FUB  INSTANCE

 IL 
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 ST IL

 FBD IL

 SFC 

 POU

 POU 

 POU 

 PROGRAM  END_PROGRAM 

 IL 
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CAL PRG Example 

LD PRGexample.PAR 

ST ERG 

 ST 

PRGExample; 

Erg := PRGexample.PAR; 

 FBD 

 PRGexample  PAR  0 

 ERG  1 2 3

Action

normal

/

 Counter   'in'  Reset 

 0  Out

 < >.< >  < >.< >

PROGRAM PLC_PRG 

VAR

Inst : Counter; 

END_VAR
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 IL 
CAL Inst.Reset(In := FALSE) 

LD Inst.out 

ST ERG 

 ST 
Inst.Reset(In := FALSE); 

Erg := Inst.out; 

 FBD 

 SFC SFC

 IEC 61131-3  SFC 

Global Variable

PLC PLC Configuration

Task Configuration

Sampling Trace

Watch and Receipt Manager

POU

"standard.lib"
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1.3

1.3.1

TwinCAT PLC Control  IEC61131-3 

 (IL) 

ST

FBD

 (LD) 

CFC

SFC

1.3.2  (IL) 

IL

LD 17 

ST lint (*  *) 

GE 5 

JMPC next 

LD idword 

EQ istruct.sdword 

STN test 

next:

IL

IL

JMP CAL RET C  TRUE

JMPC CALC RETC  N  FALSE

 N

 IL 

LD N 
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ST N 

S  TRUE  TRUE 

R  TRUE  FALSE 

AND N, ( 

OR N, ( 

XOR ( 

ADD ( 

SUB ( 

MUL ( 

DIV ( 

GT ( > 

EQ ( = 

NE ( <> 

LE ( <= 

LT ( < 

JMP CN 

CAL CN 

RET CN 

)

 IEC 

 IL 

LD TRUE *  TRUE*

ANDN BOOL1 *BOOL1 *

JMPC label * TRUE Label *

LDN BOOL2 *  BOOL2 *

ST ERG   *  ERG  BOOL2*

label:

LD BOOL2 *  BOOL2 *

ST ERG   *  ERG  BOOL2*

 IL 

LD 2 

MUL 2 

ADD 3 

ST Erg 

Erg  7
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LD 2 

MUL( 2 

ADD 3 

)

ST Erg 

Erg  10 )  MUL  MUL5 

1.3.3 ST

 ("IF..THEN..ELSE") 

(WHILE..DO)

IF value < 7 THEN 

    WHILE value < 8 DO 

        value := value + 1; 

    END_WHILE; 

END_IF;

 ST 

**

-

NOT  

*

/

MOD

+

-

<,>,<=,>=

=   

<>
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AND

XOR  

OR

 ST 

A:=B; CV := CV + 1; C:=SIN(X);

 FB CMD_TMR(IN := %IX5, PT := 300);A:=CMD_TMR.Q;

RETURN RETURN;

IF IF D<0.0   
THEN C:=A; 
ELSIF D=0.0
THEN C:=B; 
ELSE C:=D; 
END_IF;

CASE CASE INT1 OF  
1: BOOL1 := TRUE; 
2: BOOL2 := TRUE; 
ELSE
BOOL1 := FALSE;
BOOL2 := FALSE; 
END_CASE;

FOR FOR I:=1 TO 100 BY 2 DO   
   IF ARR[I] = 70  
      THEN J:=I;  
      EXIT;  
   END_IF; 
END_FOR;

WHILE WHILE J<= 100 AND ARR[J] <> 70 DO   
   J:=J+2; 
END_WHILE;

REPEAT REPEAT J:=J+2;  
UNTIL J= 101 OR ARR[J] = 70 
END_REPEAT; 

EXIT EXIT;

;

ST  ST 

 IL  ST 

 IL 
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Loop :     

LD         Counter  

EQ        0  

JMPC   end 

LD         Var1  

MUL      2  

ST         Var1 

LD         Counter  

SUB      1  

ST         Counter  

JMP      Loop  

End:      

LD         Var1  

ST         ERG  

 ST 
WHILE Counter<>0 DO 

    Var1:=Var1*2; 

    Counter:=Counter-1; 

END_WHILE

Erg:=Var1;

 ST 

 ST 

 := 

 Var1 := Var2 * 10;  

Var1  10  Var2 

 ST 

 ST 

 IN  PT  Q A

 IL .

CMD_TMR(IN := %IX5, PT := T#300MS); 

A:=CMD_TMR.Q 

RETURN

RETURN 

IF

 IF 
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IF <Boolean_printout1> THEN 

<IF_instructions>

{ELSIF <Boolean_printout2> THEN 

<ELSIF_instructions1>

.

.

ELSIF <Boolean_printout n> THEN 

<ELSIF_instructions n-1> 

ELSE

<ELSE_instructions>}

END_IF;

 {} 

 <Boolean_printout1>  TRUE  <IF_Instructions>

 <Boolean_printout2>  TRUE 

 ELSE  ELSIF 

 TRUE,  <ELSE_instructions>

IF temp<17 

THEN heating_on := TRUE; 

ELSE heating_on := FALSE; 

END_IF;

17

CASE 

 CASE 

CASE <Var1> OF 

<Value 1>: <instruction 1> 

<Value 2>: <instruction 2> 

...

<Value n>: <instruction n> 

ELSE <ELSE-instruction> 

END_CASE;

 CASE 

 <Var1>  <Value i>  <Instruction i>

 <Var1>  <ELSE Instruction>
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CASE INT1 OF 

1, 5:   BOOL1 := TRUE; 

        BOOL3 := FALSE; 

2:      BOOL2 := FALSE; 

        BOOL3 := TRUE; 

ELSE

        BOOL1 := NOT BOOL1; 

        BOOL2 := BOOL1 OR BOOL2; 

END_CASE;

FOR

 FOR 

INT_Var :INT; 

FOR <INT_Var> := <INIT_VALUE> TO <END_VALUE> {BY <stepsize>} DO 

    <instructions> 

END_FOR;

 {} 

 <INT_Var>  <END_VALUE>  <Instructions>  <Instructions> 

 <INIT_VALUE>  <END_VALUE> <Instructions>

<Instructions> <INT_Var>  <Step size >

 1  <INT_Var> 

FOR counter:=1 TO 5 BY 1 DO 

Var1:=Var1*2;

END_FOR;

Erg:=Var1;

 Var1  1  FOR  32

WHILE

 FOR  WHILE 

WHILE <Boolean expression> DO 

<instruction>

END_WHILE;

< Boolean expression >  TRUE  <Instruction>  < Boolean 

expression >  FALSE  <Instruction>  < Boolean expression > 

FALSE  <Instruction> 
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WHILE counter<>0 DO 

    Var1 := Var1*2; 

    counter := counter-1; 

END_WHILE

WHILE  REPEAT  FOR 

 FOR 

REPEAT 

REPEAT  WHILE 

REPEAT

<instructions>

UNTIL <Boolean expression> 

END_REPEAT;

<Boolean expression>  TRUE  <Instructions>  TRUE 

 <Boolean expression>  <Instructions>  <Boolean_expression> 

TRUE  <Instructions> 

REPEAT

    Var1 := Var1*2; 

    Counter := Counter-1; 

UNTIL

    Counter=0 

END_REPEAT

EXIT

 FOR WHILE  REPEAT  EXIT 

1.3.4 SFC

Action
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 POU 

 IEC 

 IL  ST  FBD  LD 

SFC

Extras Zoom Action/Transition /

IEC Object Organizer  SFC-POU 

 <Enter> Project Add Action

E

X

 IEC 
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/

 TRUE  FALSE

 ST 

(i<= 100) AND b /

 SFCtip  SFCtipmode

 SFC POU 

 Online

 < >.x 

 TRUE  FALSE

 SFC POU 

 TRUE

 TRUE

IEC

 SFC  IEC  IEC 

TcSystem.Lib 

 IEC IEC

 POU IEC 

'Extras''Associate action'

 S (Set)

 SFC  TRUE  FALSE 

 IEC 

 IEC 



TwinCAT PLC Control 20 249

 P 

 IEC  "Extras"  "Use IEC-Steps"

IEC

Object Organizer  SFC POU "Project " "Add 

Action " IEC SFC lecsfc.lib

 IEC 

N

R

S

L

D

P

SD ‘ ’ ‘ ’

DS
‘ ’

SL

SFC

SFC

 IEC  < >.x  < >

TRUE  FALSE SFC  < >.x 

 IEC 
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SFC alternative branch

 TRUE

 IEC  < >.t

boolvar1:=sfc.step1.x  step1.x  POU Sfc1  step1  1  IEC

SFC parallel branch

 TRUE

 TRUE

jump

1.3.5 FBD

 TwinCAT PLC Control 

1.3.6 CFC

FBD
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1.3.6 LD

 FBD 

LD  POU 

ON OFF  TRUE  FALSE

 TRUE

 OFF

TwinCAT PLC Control 

LD

On Off  TRUE  FALSE  TRUE

Out

On On

On On

|/|  FALSE On

LD ( )

 ON TRUE

 OFF  FALSE  SWITCH1  %QX3.0 

(/)

 FALSE 

 LD 

/
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(S) S

 TRUE  TRUE

(R) R  FALSE

FALSE

 FBD  LD 

 LD  POU

 LD 

 EN  POU  POU EN

EN  EN  TRUE  EN  POU

EN POU  EN  ON 

 POU  EN POU  FBD 

 EN POU  LD 
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1.4

TwinCAT PLC Control  20  64 kB 

 TwinCAT PLC Control 

 FBD  LD 

SFC

 IL  CAL LD  TMP 

 ST 

 FBD LD

SFC

 CFC  CFC  POU Box

 TRUE  FALSE

Write Variable xy  xy

VAR_IN_OUT 

+ --pointervar = '<'pointervalue'>' 
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 ARRAY 
anarray[1] = 5 

anarray[i] = 1 

 [i+j]  [i+1]

 PLC  PLC  TwinCAT PLC Control 

 PLC 

 Buscontroller (BCxx00)  PC (Code generation i386)  TwinCAT

 I/O

Log
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1.5 IEC 61131-3 

IEC 61131-3  TwinCAT PLC Control 

POU

 IEC 61131-3 

Flavio Bonifatti et al.: IEC 1131-3 Programming Methology, Seyssins: CJ International, 

1997. ISBN 2-9511585-0-5 

Karl-Heinz John, Michael Tiegelkamp: Iec 61131-3 Programming Industrial Automation 

Systems, Berlin: Springer-Verlag, 2001. ISBN 3-540677526 

R. W. Lewis: Programming industrial control systems using IEC 1131-3, London: IEC 

Publishing, 1998. ISBN 0 85296 950 3 
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2

2.1

/ /

 IEC61131-3 

 TwinCAT PLC Control 

 POU 

 TwinCAT PLC Control File New

 POU  PLC_PRG POU  POU 

 (SFC) Object Organizer

Project Object Add

FBD  TRAFFICSIGNAL  POU WAIT

IL

 POU TRAFFICSIGNAL

/ /

 WAIT 

 TRUE

PLC_PRG

 POU TRAFFICSIGNAL  STATUS  INT 

 VAR_INPUT  END_VAR STATUSE 

 TRAFFICSIGNAL /

 TRAFFICSIGNAL  RED YELLOW GREEN

 TRAFFICSIGNAL 
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 TRAFFICSIGNAL

 POU  STATUS  POU 

 1  1 Insert Operator

 AND 

 AND  EQ

STATUS 1

 EQ  EQ Insert Assignment

 GREEN

STATUS  1  GREEN  1  GREEN

 TRAFFICSIGNAL  OFF Insert

Network (after)

 POU 
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Insert Operator

 POU  STATUS 

TRAFFICSIGNAL 

 POU WAIT  POU Window

Library Manager Insert Additional library

 standard.lib

 POU WAIT  POU 

TRAFFICSIGNAL POU  TIME  TIME_IN

 OK  TRUE

:= FALSE  FALSE

 POU TP IN PT

Q ET TP 
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 IN  FALSE  ET  0 Q  FALSE  IN  TRUE  ET 

 ET  PT ET  ET  PT Q  TRUE

 PT Q  FALSE  POU 

 POU  POU WAIT  TP  TP  VAR

END_VAR  ZAB WAIT 

 WAIT

POU

 WAIT

Q TRUE  ZAB 

 ZAB

 ZAB  IN  FALSE  ET  0  Q  FALSE

 TIME_IN 

PT  IN:=TRUE  ZAB  ZAB  ET  TIME_IN 

Q  FALSE

 WAIT  Q  OK  Q  FALSE OK  TRUE
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 WAIT  TRAFFIGSLGNAL 

PLC_PRG

 TRAFFICSIGNAL TRAFFICSIGNAL1

TRAFFICSIGNAL2  WAIT  DELAY PLC_PRG

 PLC_PRG  1

SFC  POU Trans0 Init  Init 

action transition

TRAFFICSIGNAL  Trans0 Insert Step transition 

(behind)

 Init 

TRUE DELAY.OK

 DELAY  OK  TRUE

 Switch1 Green2 Switch2 Green1 Init  Name Switch

 Green1 TRAFFICSIGNAL1  Green2 TRAFFICSIGNAL2 

 Switch1  Init 
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 PLC_PRG  1

 IL

 Init  TRAFFICSIGNAL1  STATUS  1

TRAFFICSIGNAL2  3  Init 

 Init 

Switch1  TRAFFICSIGNAL1  2  TRAFFICSIGNAL2  4 -

 2000 
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Switch1 

Green2 TRAFFICSIGNAL1 STATUS:=3 TRAFFICSIGNAL2 STATUS:=1

 5000 

 Green2 

 Switch2 TRAFFICSIGNAL1  STATUS 4 - TRAFFICSIGNAL2 2

 2000 

 Switch2 

Green1 TRAFFICSIG-NAL STATUS:=1 TRAFFICSIG-NAL2 STATUS:=3

 5000 

 Green1 

1

 TRAFFICSIGNAL 

 INT  COUNTER  PLC_PRG 

 0  Init 
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 Init  2 

 Switch1 

Switch1 

Count Off

EXIT TRUE  DELAY.OK
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 Count  COUNTER

1

EXIT  7

 OFF OFF COUNTER  0  10 

 TRAFFICSIGNAL  7  10 TRAFFICSIGNAL 

Project Rebuild all

Online Login Online

Download Online Run

POU PLC_PRG +
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3

3.1

 TwinCAT PLC 

 POU Data type Resource

 TwinCAT PLC Control Work space

Work space
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Tooltip

Help

Project Options

Object Organizer  TwinCAT PLC Control 

POU

Object Organizer

Object Organizer

 TwinCAT PLC Control Object Organizer

Work space  POU 

Work space

Work space

Work space  TwinCAT PLC Control 

TwinCAT PLC Control 

Window
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 <Enter> Edit

Next error Edit Previous error

Window Messages

 TwinCAT PLC Control 

Online

SIM RUNS BP FORCE

5 11

Project Options

<Shift>+<F10> 

3.2

 TwinCAT PLC Control  TwinCAT PLC Control 

Project

Options TwinCAT PLC Control.ini

 TwinCAT PLC Control 

Project Options

Load & Save

User information

Editor

Desktop

Color

Directories

Log

Build

Passwords

Sourcedownload

Symbol configuration

Project Source control
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Macros

TwinCAT 

 Load & Save

Option Create Backup

 TwinCAT PLC Control .bak

 Auto Save Auto Save 

Interval .asd

TwinCAT PLC Control 
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 ASK

Project Project info

Auto Load  TwinCAT PLC Control 

 TwinCAT PLC Control 

"No boot project created since last download.Exit anyway ?"

 ENI 

 ENI Login

User information Initials Company
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Editor

Autodeclaration

Autoformat

Autodeclaration

 Autodeclaration

Autoformat

Options Editor Autoformat

 TwinCAT PLC Control  IL 

Tab

Intellisense
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Options Editor Declarations as tables 

/ Name

Address Type Initial Comment

Options Editor Tab-Width

VAR_IN_OUT

VAR_IN_OUT 

 POU 

 POU 

 POU .bmp  POU TON 

TON.bmp

Mark

Dotted Line Filled

Bitvalues

 BYTE WORD DWORD

Font

Options Editor Font  TwinCAT 

PLC Control 

 TwinCAT PLC Control 
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Desktop

Desktop

 TwinCAT PLC Control 

Run Stop Toggle Breakpoint

Single cycle Write values Force values Release 

force

Content File Documentation Settings

F4 

 F4 
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Color

 TwinCAT PLC Control 

Directories
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Project Common Directories  TwinCAT PLC 

Control 

;

Project Common

TwinCAT PLC Control Project Target System

Target Common

Log
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Directory Select 

Directory

.log Online sessions

Option Activate logging

Filter

Log

Build

Build

Debugging Online changes  PC 

 TwinCAT  TwinCAT Bus Terminal Controller

 TwinCAT

Replace constant

Nested comments option
(*

a:=inst.out; (*  *) 

b:=b+1;

*)
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Create binary file of the application

<project_name _

>.bin Online Create Boot project

Number of data

Online Change

The global variables require too much storage

 BCxxxx  TwinCAT PC

 TwinCAT 

Macro

Macro

Build Option

Passwords

Password

TwinCAT PLC Control 
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Password

* Confirm Password  OK 

The password does not agree with the confirmation

TwinCAT PLC Control The password 

is not correct

Write

Protection Password

TwinCAT PLC Control 

Cancel  PLC 

 PLC 

Project Object 

access rights Passwords for user groups

Sourcedownload

Timing Extent Sourcecode 

only extension .pro All files

Implicit at load Online Download

Notice at load Online Download

Do you want to write the source code into the controller system?

Yes

No

On demand Online Sourcecode

download
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File Open  PLC 

File Open

Symbol configuration

 TwinCAT OPC 

 < >.tpy  XML 

 < >.sym 

 < >.sdb

Create symbol entries

Dump XML symbol table  XML 

 XML  < >.SYM_XML

Export variables of object

Export data entries

Export structure components

Export array entries

Write Access  OPC 

 POU  POU 

 POU  OK 

Project Options Project 

source control Compile files

Project objects Shared objects
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TCP/IP-Address TCP/IP Port Project name
Project objects/Shared objects /

 ASCII .sym

 ASCII .sym
.sdb

 *.sym
 *.sdb

Project Symbol configuration

Wizard Next

Cancel

Options Project source control

Macros
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batch mechanism Edit

Macros

1. Name New

Macrolist

+ -

2. Menu Edit Macros

&

Ma&cro 1 Macro 1

3. Commands /

Help

 <Ctrl><Enter> 

4.   OK  1-3

 <Del>

Name

Rename

edit Menu

/ Commands  OK 

OK

Edit Macros
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Create Merge project

 OK Save Macrolibrary

Save  <

>.mac 

 < >.mac

Include Open Macrolibrary

*.mac Open Macrolist

Project Export

TwinCAT 

 TwinCAT 

 PLC 

 PLC 

 8192 

 PLC 

Main Sub

abc  ARRAY[1..2] OF BOOL; 

Main abc Sub abc[1]

abc[2]
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3.3

File Project Project

File

File New

Untitled

File Open

TwinCAT PLC Control 

*.pro *.lib

Open

 PLC Open project from PLC  PLC 

PLC Communication parameters Online

Communication parameters  PLC 

Load 

the project from the controller

Online Load source code

Create Boot project

 PLC 

 PLC

 TwinCAT PLC Control 
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Open project from Source code manager  ENI 

 ENI ENI

Project objects

TCP/IP-Address TCP/IP Port User name

Password Read only Project name

Next

Shared objects Finish

Project

'File Exit

Passwords User groups

File Close

 TwinCAT PLC Control 

Untitled File

Save as

File Save <Ctrl>+<S> 

Untitled

File Save as

File Save as

Save

Save as

 TwinCAT PLC Control Project *.pro

 Project Version 2.7 (*.pro) 2.7  2.8 

 2.7 
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 TwinCAT PLC Control 

 POU Internal library (*.lib) *.lib

 C  POU External library (*.lib)
*.h  C 

 POU  OK 

saving as a library

File Save/Mail Archive /

 TwinCAT PLC 

 zip zip

Save Archive

 zip /

 zip 
Details
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Details /

Select All Select None

/

Save Detail

Save Archive

 zip 

Project File < >.pro TwinCAT PLC Control 

Referenced Libraries *.lib *.obj *.hex

Compile Information *.ci *.ri / <temp>.*

Log *.log

INI File INI TwinCAT PLC Ctrl.ini

Registry Entries

Symbol Files *.sdb *.sym

Log *.log

Bitmap Files *.bmp  POU 

 zip Other File Other files
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Add

Open Other files

Remove

 OK  Readme  zip 

Comment  OK 

 zip readme.txt

 zip 

Save  zip 

 zip zip  < >.zip Save

Mail  zip  zip 

 MAPI Messaging Application Programming Interface

 zip 

Cancel  zip 

File Print <Ctrl>+<P> 

Print

 OK 
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number of the copies Properties

Document settings File

Project Document

Extras Make Docuframe 

file

File 'Printer setup

File .dfr

 DEFAULT.DFR

Browse

subobject new page

Printer Setup Edit

 POU 
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Insert Placeholder Page  ,

POU name POU File name Date Content

{Page}

POU {POUName}  POU 

{FileName}

{Date}

{Content}  POU 

Insert Bitmap

TwinCAT PLC Control 

File Exit <Alt>+<F4> 

 TwinCAT PLC Control File Save

Projects

Project Build <Ctrl>+<F8>

Project Build

 POU Project Clear all
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 POU 

Online Log-in Project
Build

 F1

Load  Save Save before compilation

Show Call Tree

Show Cross Reference Project Check

Unused Variables Concurrent Access Multiple 

Write Access on output

Project Rebuild all

Project Rebuild all Project

Build Clear All

Project Clear all

Online Change

Clear all *.ri

 PLC 

Project Load Download- Information

File Open

 < > < >.ri
 PLC  TwinCAT 

PLC Control  POU 

 POU  PLC

*.ri Project Clean all

Download-Information  *.ri 



TwinCAT PLC Control 61 249

Project Translate into another language

Create translation file

Translate project

Create translation file

Project' Translate into another language

Create translation file

Translation file  *tit

*.txt  EXCEL  WORD

*.txt

Search

 Windows 

Names  Object Organizer POUs Identifiers

Strings Comments Position

information

Position information POU

None

First occurrence

All
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 64 Create Translation File

Position Information All

Overwrite existing

Target languages

Create translation file

Exclude Exclude libraries

Included libraries Add

Excluded libraries Remove

 OK 

Add Add Target Language

 OK Add Target Language

Remove

 OK Create translation file

Yes No
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"The specified translation file already exists. It will now be altered and a backup copy of the existing file 

will be created. Do you want to continue?"

No Create translation file

Yes Backup_of_<translation file>.xlt

##TODO

Editing of the translation file

## ##TODO

##NAME_ITEM ##END 

_NAME _ITEM ##COMMENT _ITEM

ST_Visu  POU 

##NAME_ITEM

[D:\projects\Bspdt_22.pro::ST_Visualisierung::0]

ST_Visualisierung

##English :: ##TODO 

##French :: ##TODO 

##END_NAME_ITEM

##NAME_ITEM

[D:\projects\Bspdt_22.pro::ST_Visualisierung::0]

ST_Visualisierung

##English :: ST_Visualization 

##French :: ST_Visu 

##END_NAME_ITEM

Identifier Names

Language block Flag block

Position information Original texts

Translate Project (into another Language)

Project Translate into Another Language

Translate Project into Another Language
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Translation file Search

 Windows 

Target language

OK

Cancel

 OK [C:\Programs\projects\visu.tlt (78)]; 

Translation text expected.

Project Document

POU

PLC

POU
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+ -

 <Shift> 

 <Ctrl> 

 OK Print File

Printer setup

Project Export

 TwinCAT PLC Control  IEC 

 IL ST  SFC  POU IEC 61131-3 

 LD  FBD  POU  IEC61131-3 

TwinCAT PLC Control 

 ASCII 

 POU

 FBD  LD POU 
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Project Document

One file for each object  OK

.exp

 < .exp> 

Project Import

Do you want to replace it?

Yes NO ,

_0 _1 Yes all  No all

* standard.lib*30.3.99 11:30:14

Cannot find library {<path>\}<name> <date> <time> {< >\} <

> < > < >

Project Merge

POU

Project Document

_1 _2

Project Compare

Overview

actual project reference project

compare mode  POU  POU 

 POU vis-a-vis 1.

2.

 POU all

equally marked

COMPARE

Project Compare 'Project Comparison
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Project to compare

 ENI 

Compare with ENI-Project  ENI 

/

Ignore whitespaces

Ignore comments

Oppose differences  POU 

deleted

inserted /

 0005

OK Project Comparison
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Representation of the comparison result

1.

< > < >

 POU 

Properties changed  POU 

 POU

Access rights changed  POU 

 POU 

2.  POU 

 POU

 POU

ST IL FBD LD

CFC SFC
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 POU

 POU  POU

Extras

Extras

 POU

Next difference <F7>

POU / /

Previous difference <Shift><F7>

POU / /

Accept change < >

Accept changed item <Strg><Space bar>

Accept properties  POU 

Accept access rights  POU 
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Project Project Info

Statistics  POU 
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Load Save Ask for project info

Project Global Search

PLC  POU 

Project

Document

OK

Global Search

Search for

Edit

Search

In message window

Decl  POU Impl
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 <Enter> 

 <F4>  <Shift>+<F4>

Project Global Replace

 POU 

Project Global Search Edit

Replace

Project Check

Unused Variables

Overlapping memory areas

Access conflict

Multiple writes to output

 POU PLC_PRG (4) 

– var1

AT var1

AT %QB21 : INT var2 AT %QD21 : DWORD  21

%QB21 is referenced by the following variables:  

PLC_PRG (3): var1 AT %QB21  

PLC_PRG (7): var2 AT %QD21  

Project Check
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%MB28 is referenced in the following tasks :  

Task1 – PLC_PRG (6): %MB28 [read-only access]  

Task2 – POU1.ACTION (1) %MB28 [write access]  

Project Check

%QB24 is written to at the following locations:  

PLC_PRG (3): %QB24  

PLC_PRG.POU1 (8): %QB24 

 TwinCAT PLC Control  POU 

 0  7  0  0

/

 0  0 

 0 

User group
 OK

The password is not correct

Passwords for user group Object

Access rights

Project Passwords for user groups
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 0 

User group Password

* Confirm password

 OK 

The password does not agree with the confirmation

Object Access rights

3.4

POU PLC

 POU Tooltip

POU VAR_GLOBAL

VAR_CONFIG

Object_1

 POU

/

Expand nodes Collapse nodes
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New Folder

 POU  <Shift>+<F10> 

New Folder 1

Expand nodes Collapse nodes

 <Enter> 

<Shift>+<F10> 

Project Object Delete <Del> 

POU

Edit Cut ( )

Project Object Insert <Ins> 

POU

 POU 

 POU  POU 
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 POU 

 POU 

 POU 

 POU  POU POU

Program Type of the POU POU

Language of the POU POU  POU  POU 

Return Type

F2

 OK 

Edit Insert

Rightturnsig_1

 ENI Project source control

Project

Properties

Project Object Rename <Spacebar> 

 POU 

“Project'” Object Convert

 POU  POU  SFC ST FBD LD  IL  IL FBD

LD  POU 

POU  OK  POU  POU 
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 POU 

Project Object Copy

Edit Copy

 POU 

Project Object Open <Enter> 

Object Organizer

Object Organizer

Open Object

Organizer

Resources
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Project Object Access rights

 0 

No Access

Read Access

Full Access

Object Organizer Apply to all

 POU  0 

Projec Object properties

Object Organizer Properties

Access rights Project Object 

Access Rights

Object Organizer

Global variable list

Object Organizer
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Global Variables Add Object

data base Database-connection

Local

Project Data base link

Project source control Use source 

control (ENI) EIN

 ENI 

 ENI 

Object Organizer Data Base Link

Define

Get Latest Version

Check Out

Check In

Undo Check Out

Show differences

Show Version History

Project Data Base Link

Multiple Define

Get All Latest Versions

Multiple Check Out

Multiple Check In

Multiple Undo Check Out

Project Version History

Label Version

Add Shared Objects

Refresh Status
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 <R>

PLC

 <R>

Check out

Project Data base command Define
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Project Data Base Link Object Organizer

Project Shared objects

Local

Object Organizer

Project Data base command Get latest version

Project Data Base Link

Object Organizer Check 

Out

Project Data base command Check Out

Project Data Base Link Object 

Organizer

Check out object

 OK 

Project Data base command Check In

Project Data Base Link

Check in object

 OK 

Project Data base command Undo Check Out

Project Data Base Link

Checking out

Projec Data base command Show Differences

Project Data Base Link

Project Data base command Show Version History

Project Data Base Link  < >
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Version

User

Date

Action

< >

Close

Display ENI <

>/< >

Details

Details of Version History

File Version Date

User Comment

Next Previous Version history of

Get latest version  TwinCAT PLCControl 

Differences
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Reset version

Labels only

Labels only

All

Project Data base command Multiple Define

Project Data Base Link

Properties Define

 OK ENI-Selection ENI

 POU shared objects

Resources  POU POU 

POU  OK 

Project Data base command Get All Latest Versions

Project Data Base Link

 PLC 

Local Shared Objects

Get latest version

Project Data base command Multiple Check Out

Project Data Base Link

ENI-Selection ENI  POU  OK 

Check Out

Project Data base command Multiple Check In

Project Data Base Link

ENI-Selection ENI  POU

 OK Check In

Project Data base command Project Version History

Project Data Base Link

History of 

<data base project name> < >

Version history Show Version 

History

- Reset Version

- Get latest version

 CoDeSys 

Project Data base command Project Label Version
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Project Data Base Link label

Label <data 

base project name> < > Label Comment

 OK labeled with label name <

>

Version Version History

Labels only

Project Data base command Add Shared Objects

Project Data Base Link

Shared Objects Project Objects

Get (all) latest version(s)

Shared Objects

Add Shared Objects Browse ENI  ENI

 OK 

Project Data base command Refresh Status
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Project Data Base Link

Project Data base command Login

Project Data Base Link Login

 ENI  ENI  ENI 

ENI Admin User Management ENI —

Project objects

Login

Data base

Host ENI

TCP/IP

Project Project source control / Project Objects

Project name

Credentials User name Password

 OK Shared objects Login

Project objects  OK 

Project Add action

+

-

Expand Node Collapse Node

 <Return>
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Project Open  Instance

 OK 

Online

Login  PLC

Project Show call tree

Rebuild all  POU 

Project Show cross reference list

 POU 

Rebuild all Variable Address

 POU Name

*
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Get References  POU 

Domain space

reading writing

Go To  POU 

Send to message window

 POU

3.5

Edit

Edit Undo Ctrl Z

 POU

Edit Redo

Edit Redo Ctrl Y
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Edit Undo

Undo Redo

Undo Redo

Undo Redo

Edit Cut <Ctrl>+<X>  <Shift>+<Del> 

 PLC 

IL

ST  FBD  LD

 SFC 

Edit Paste  SFC 

Extras Insert parallel branch (right) Extras

Paste after

Extras Copy

Edit Delete

Edit Copy Ctrl C

 PLC 

Edit

Cut

Edit Paste Ctrl V

IL ST  FBD  LD 

 SFC 

 SFC Extras Insert parallel branch (right)

Extras Paste after

Edit Delete Del

 PLC Edit

Cut

Edit Find
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Find Cancel

Find what

Match whole word Match

case Up or Down starting

Find next

Find

Edit Find Next F3

Edit Find

Edit Replace

Edit Find

Cancel Close

Replace Replace with

Replace all Find next

Replace with

Edit Input Assistant F2

 OK 
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POU

With arguments
 fu1  var_in  fu1(var_in:=); 

func1  var1  var2 func1(var1,var2)

/ Structured 

Display

Unstructured Display

 POU

Input Assistant

 POU  POU 

 POU  <Enter>  POU 

OK

Input Assistant 

 POU  POU 

 <Enter>  POU  OK 

Structured Display
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Structured display  POU

 Library Manager

 Inst_TP ET, Inst_TP IN 

Local Variables Global Variables

 Inst_TP  OK 

With arguments  ST 

IL

 Inst DeklarationInst: TON
Inst(IN:= ,PT:=) 

Watch window

 POU 

Input Assistant Watch and Receipt Manage

 <Shift> 

 <Ctrl> 

 POU 

Input Assistant

 OK 

 20 A maximum 

of 20 variables is allowed  20

Global Variables Input Assistant

Edit Declare Variable  <Shift>+<F2> 

Project Options Editor

Autodeclaration

Edit Next Error  <F4> 
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Edit Previous Error  <Shift>+<F4> 

Edit Macros

Project Options

Macros Process Macro

Cancel

Online

"<Macro>:Execution interrupted by user” < >

3.6

Online

Online Change

Online Log-in

Online Login  <F11>  

 PLC 

Project

Build  TwinCAT PLC Control Online

Project Clear all Login

The program has been changed.Load changes?(Online Change)

Yes

No Cancel <Load 

all>

Project Options
Build

Online Logout

 PLC 

TwinCAT PC:  TwinCAT  TwinCAT 

 TwinCAT TwinCAT 



TwinCAT PLC Control 93 249

TwinCAT BC: Online Communication Parameter

 PLC  COM1

COM1  PLC Program System

 PLC 

No Yes  PLC

The program has been changed.Load changes?(Online Change)

Online Change

Online Change

Load all

Online ( ) Logout  <F12>  

 PLC Online Login

Online Download

 PLC Online download source code

< >0000000ar.ri Online Change

Project Clear all

Online Run  <F5> 

 PLC Simulation Mode Online

Download Online Stop

 PLC Online Single Cycle

Online Stop  <Shift>+>F8> 

 PLC Simulation Mode

Online Run

Online Reset

 VAR RETAIN 

 VAR PERSISTENT 

 0

TwinCAT PLC Control

Online Run

Online Reset (original)

PERSISTENT
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Online Toggle Breakpoint  <F9> 

 POU IL, ST

 FBD  LD 

 FBD  LD  SFC 

 SFC  <Shift> 

Online Run Online Step in

Online Step Over

Breakpoint

Online Breakpoint Dialogbox

 POU  POU Location

Add

Delete
Delete All

Go to

'Online Toggle Breakpoint

Online Step Over  <F10> 

 POU  SFC 

Online Step In

 POU 

Online Step In  <F8> 
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 POU  POU 

 POU 

Online Step Over

Online Single Cycle  <Ctrl>+<F5> 

 PLC 

Online Run Single Cycle

Online Write Values  <Ctrl>+<F7>  

—— –

Monitoring

Write values

1.

 <Enter> Write variable <x>  <x>

 TRUE  FALSE 

Writing  a=0 <:=34>

 FBD  LD 

Online Write/Force 

dialog' /

writelist Watchlist Force 

values

2.

Write Values

Online Write Values

Editing the writelist and the forcelist Write 

Values

Write values

Force values
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SFC Write values

Total value a AND b

 TRUE  TRUE

 FBD 

Write values

Online Force values  <F7> 

1. 2. 3. 4. 5.

Online

Release force

Online Write values

Monitoring Online

Force values

Force values

Online Force Values

Editing the writelist and the forcelist Force Values

Force values

Total value a

AND b  TRUE  TRUE 

 FBD 

Force values

Online Release Force  <Shift>+<F7> 

Monitoring

Online Release Force

Editing the writelist and the forcelist / Release 

Force

Remove Write-/Forcelist / Release Force

Release Force
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 <Release Force>

Write variable x

<x> <Release Force for this variable>

Release 

Force < >

Online Write/Force-Dialog /

Forced value

< > Force

Release Force Online Write 

Values Remove Write-/Forcelist /

Release Force Remove the writelist

Online Write/Forcen Dialog /

Watchlist Forcelist

/
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Online Write Values Online
Force Values

Prepared Value Forced Value

Cancel

Online

Force Values

Release Force

Write Values

Release Force

delete write/forcelist /

Online Show Call Stack

 PLC  POU Call Stack
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 POU 

 POU  POU  P0U Go to

POU

Online Flow Control

flow control
 PLC  IL 

 TRUE 

Online Simulation

Simulation Mode BC  TwinCAT PC

Simulation Mode

 Windows  PC PC Simulation Mode

 Windows  PLC 

Online' Communication Parameters

 PLC 
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Even Odd No Parity

COM1 COM2

Online Choose Runtime System

 TwinCAT PC

4

 PLC TwinCAT 

Online Sourcecode download

Project

Options Sourcedownload Download

Online Create bootproject

 PC  TwinCAT 

TCPLC_P_x.wbp X  1  4

Online Write file to controller

Write file to controller

Open

Online Load file from controller

Online Load file from controller

Online Write file to controller

Load file from controller

Filename

Save

 BCxxxx

Online coupler
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 TwinCAT BC 

K-Bus Reset K

Coupler Reset

Vendor Configuration

Start Cycle Time Measuring  BCxxxx 

Stop Cycle Time Measuring  BCxxxx 

Read Cycle Time Measuring

 200  PLC 

Set Cycle Time

1.25 0.25

 1ms

3.7

Window

Window Tile Horizontal

Window Tile Vertical

Window Cascade

Window Arrange Symbols
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Window Close all

Window Messages  <Shift>+<Esc> 

Window Library Manager

Window Log

Log

3.8

 TwinCAT PLC Control 

 TwinCAT 

TwinCAT 
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3.9

Online

*.log

Offline Online

Window Log

Window Log

Log

Internal

Project Options Log Filter

User action Online

Internal action Online

Status change
Running Break

Exception

Description
 XXX() 
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Info

System time

Relative time Online

Duration

Load...

 *.Log

Online

Save

Online

Save Log

Display Project Log

Storing the project log

 < >.log

Project Options Log

Online Project Options Log
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4

4.1

POU

Workspace Show print range

File Printer Setup

Default.DFR Documentation settings

New page for each object New page for each sub-object

 100% 

 “(*”  “*)” * *

IL  ST 

Project template

 FBD  LD Insert

Comment  CFC  POU  POU 

 SFC 

Project Options Build Options

Online mode

Zoom to POU  POU 

 POU  POU 

 POU <F2> Extras

 POU  POU

Project Open instance

Extras
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Editor List components

Intellisense Watch- and Receiptmanager

Visualization Sampling Trace

.

Return

Return

struvar.  struct1 
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4.2

 POU Watch and Receipt 

Manager  Windows 

IntelliMouse

Overwrite OV  <Ins> Overwrite

Insert

Declaration Part

 POU  POU 

/  IEC61131-3  TwinCAT PLC 

Control

Input Variable

 VAR_INPUT  END_VAR  POU 

VAR_INPUT

    in1:INT; (* 1. Inputvariable*) 

END_VAR

Output Variable

 VAR_OUTPUT  END_VAR  POU 

 POU
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VAR_OUTPUT

    out1:INT; (* 1. Outputvariable*) 

END_VAR

Input and Output Variable

 VAR_IN_OUT  END_VAR  POU 

 VAR_IN_OUT <functionblockinstance> 

<in/outputvariable> /

VAR_IN_OUT

    inout1:INT; (* 1. Input/Outputvariable *) 

END_VAR

Local Variables

 VAR  END_VAR  POU 

VAR

    loc1:INT; (* 1. Local Variable*) 

END_VAR

Remanent Variables

RETAIN
Online Reset

VAR RETAIN

    rem1:INT; (* Retain Variable*) 

END_VAR

VAR RETAIN

VAR RETAIN

POU

 VAR RETAIN  VAR_PERSISTENT



TwinCAT PLC Control 109 249

Persistent Variables

PERSISTENT Variables

RETAIN  PLC Rebuild all

Reset

Reset all  TwinCAT 

 TwinCAT 

VAR PERSISTENT

    Rem2:INT; (* Persistent Variable*) 

END_VAR

 SYSTEMINFO

 bootDataFlags

PlcSystem.lib

0

1

2 TwinCAT 

3

4

5

6

7

 TwinCAT 

TwinCAT PLC  TwinCAT 

<Drive>:\TwinCAT\Boot.

TCPLC_P_x.wbp X=

TCPLC_R_x.wbp X=

TCPLC_T_x.wbp X=

TCPLC_R_x.wb~ X=

TCPLC_T_x.wb~ X=
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 TwinCAT /

bootDataFlags  1 /  5

 NT 

[HKEY_LOCAL_MACHINE\SOFTWARE\Beckhoff\TwinCAT\Plc]

"ClearInvalidRetainData"=dword:00000000

"ClearInvalidPersistentData"=dword:00000000

ClearInvalidRetainData ClearInvalidPersistentData  1  0

CONSTANT 

VAR CONSTANT

    <Identifier>:<Type> := <initialization>; 

END_VAR

VAR CONSTANT

    con1:INT:=12; (* 1. Constant*) 

END_VAR

External Variables

 POU EXTERNAL Online mode

Watch  VAR_EXTERNAL 

<VAR>

<var>

VAR EXTERNAL  

    var_ext1:INT:=12; (* 1st external variable *)  

END_VAR

<Identifier> {AT <Address>}:<Type> {:=<initialization>}; 

{}

/ VAR1 Var1  var1

 A_BCD  AB_CD 
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:=

 0

var1:INT:=12; (* Integer variable with initial value of 12*) 

 AT 

AT 

 AT 

AT 

 POU

counter_heat7 AT %QX0.0: BOOL; 

lightcabinetimpulse AT %IX7.2: BOOL; 

download AT %MX2.2:BOOL; 

 TRUE  FALSE 

Insert Declarations keywords

 POU 

Input Assistant

Declarations

Insert Types

Input Assistant <F2>

BOOL BYTE 

TwinCAT PLC Control  IEC61131-3 
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TRUE/FALSE

TwinCAT PLC Control  <Ctrl> <Enter> 

B  BOOL  BOOL

I  INT  INT

R  REAL  REAL

S  STRING  STRING

 BOOL  1

 2  3 %MD12  AT

4 4 5

A A:BOOL;

A B I 2 A, B:INT := 2;

ST1 S 2; A String ST1: STRING(2); (* A String *)

X %MD12 R 5; Real Number X AT %MD12: REAL := 5.0;(* Real Number *)

B ! B:BOOL;

Autodeclaration

Autodeclaration
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Class VAR VAR_INPUT

VAR_OUTPUT / VAR_IN_OUT VAR_GLOBAL

CONSTANT RETAIN

Name BOOL Type

Input Assistant

ARRAY

Dim Start
End Type

 OK Type  IEC 

ARRAY [1..5 1..3] OF INT 

Initial value

<F2>

:=

“:=”  “:=” 
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 OK  IEC 

 x:=5,field:=2,3,struct2:=(a:=2,b:=3)   

IEC AT 

<Ctrl> <Enter>

 OK  IEC 

Edit Declare Variable

Online  <Shift> <F2>

Autodeclare

:=

Insert New Declaration

Name

BOOL

 {} 
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{<Instruction text>} 

”

< > ”

{flag}: {flag [<flags>] [off|on]}  

<flags>

noinit

nowatch

noread

nowrite

noread, nowrite

on {flag off} 

{flag <flags> on} on off

 a  b 
VAR

    a : INT {flag noinit, nowatch}; 

    b : INT {flag noinit}; 

END_VAR

VAR

    {flag noint, nowatch on} 

    a : INT {flag noinit on}; 

    b : INT;  

    {flag off} 

END_VAR

{flag noinit on} 

VAR

    a : INT; 

    b : INT; 

END_VAR

{flag off} 
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VAR

    {flag noinit on} 

    a : INT; 

    b : INT; 

    {flag off} 

END_VAR

noread nowrite  POU  POU /

 POU

 POU  a  b 
VAR

    a : INT {flag noread}; 

    b : INT {flag noread, nowrite}; 

END_VAR

 a b
{flag noread, nowrite on} 

VAR

    a : INT; 

    b : INT; 

END_VAR

{flag off} 

 POU 
a : afb; 

...

FUNCTION_BLOCK afB 

VAR

    b : bfb {flag nowrite}; 

    c : INT; 

END_VAR

...

FUNCTION_BLOCK bfB 

VAR

    d : INT {flag noread}; 

    e : INT {flag nowrite}; 

END_VAR

a.b.d

a.b.e

a.c
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=

Project Open instance .

 <Enter>

<Enter>

 <Enter> 

Online Write values

Online Force values

Release force
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4.3

TwinCAT PLC Control  Windows 

 <Ctrl>+<F10> 

Insert Operator

 OK 

Insert Operand

 OK 

Insert Function

 OK 

With arguments
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Insert Functionblock

 OK 

With arguments

 POU  

 POU  IL  ST afbinst  out1

 a 
IL: CAL afbinst(in1:=1, out1=>a)  

ST: afbinst(in1:=1, out1=>a); 

Online

 Windows 

Online

 PLC 

a AND 

b  a b  TRUE :=TRUE

a.3 :=TRUE  a  4

Tooltip

Extras Monitoring Options

Monitor Window Width

Distance 1

 TwinCAT PLC Control IL  C 

 IL 

 POU 
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 LD LDN  LD 

 JMP JMPC JMPCN

 CAL CALC CALCN

 RET RETC RETCN 

 POU 

 RETURN  EXIT 

WHILE IF REPEAT

 POU 

IL

 PLC 

Online Toggle Breakpoint  <F9>

 PLC  PLC 

PLC Online Run
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Online Step over Step in

 CAL 

Step over Step in

 POU 

 POU Off-line

Online

Online
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4.4

 IL  POU  TwinCAT PLC Control 

IL

 POU 

 Windows 

<Ctrl>+<F10>

POU

CAL CTU_inst( 

CU:=%IX10,

PV:=(

LD A 

ADD 5 

)

)
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Online Flow control  IL 

Online  IL Text Editors in Online Mode
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4.5

 ST  POU  TwinCAT PLC Control 

 POU 

 Windows 

 ST ST
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4.6

 SFC LD  FBD  CFC 

 SFC LD FBD  CFC  POU

100%

100%

25% 400% 10% 500%

Online Online

IntelliMouse <CTRL> /

 LD  FBD 

Extras Options

4

2

0

 0

Insert Comment
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Ladder editor

Comments per Contact

Comments per Contact

Lines for variable text

Ladder

Networks with Linebreaks

Insert Network (after) Insert Network (before)
Shift T

 FBD  LD Insert Network (after)

Insert Network (before)

Shift

 FBD  LD 

POU

 a AND b

a  b  TRUE :=TRUE a AND b 

 a 4 := TRUE

 a.3 

Online Flow control

 SEL  TRUE 

 PLC 
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4.7

 FBD  POU  TwinCAT PLC Control 

FBD

1

2
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3

4

5

6

7

up down

Insert Assignment Ctrl + A
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2 4 5

6

Input Assistant

Insert Output

Insert Jump Ctrl + L

2 4 5

6

Insert Return Ctrl + R

 RETURN

2 4

5 6

Insert Box Ctrl + B

AND

AND Input 

Assistant <F2>  POU

F2 Input Assistant

 POU 

2  POU POU

 POU 

4  POU POU

 POU 

 POU 3  POU 

 POU POU

 POU 

6  POU 

POU

 POU 

 POU  POU 
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Insert Input Ctrl + U

ADD

2

1

3

Insert Output

5 4

4

Extras Negation Ctrl + N

 RETURN( )

2

4

Extras Set/Reset /

Set Output Reset Output Set Output

[S] Reset Output [R]

FBD /

Output Set  TRUE Output Set  TRUE

 FALSE Output Reset  FALSE

Output Reset  FALSE  FALSE 

Extras Zoom <Alt>+<Enter> 

 POU 3  POU

 POU
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Extras Open instance

Project Open instance

FBD

Edit Cut Copy Paste

Delete

5  RETURN

3

Edit

Cut Edit Paste

Exception

Online

Write values Online

Flow control

 TRUE  PLC 
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4.8

 LD  POU  TwinCAT PLC Control 

 POU 

 POU 

LD <Ctrl>+<F10>

LD

LD

 EN  POU 

 POU Function Block Diagram

FBD

1.

2.
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3.

4.

Insert Contact Ctrl + O

LD

3 4

Input Assistant

Function Block and Ladder Diagram Options Extras

Options options Comments per Contact

Networks Function Block and Ladder Diagram 

Options Extras Options



TwinCAT PLC Control 134 249

Insert Parallel Contact Ctrl + R

 LD 

3 4

Insert Function Block Ctrl + B

 POU 

4 3  POU  AND

 POU 

POU  BOOL

POU ???

Insert Coil Ctrl + L

 LD 

4

3

Input Assistant

 EN  POU 

 LD  PLC  POU  EN  POU

POU  POU Function Block Diagram

Insert Insert at Blocks

 EN POU 

 EN  POU  EN 

On

 POU

 EN  POU  POU 

 EN POU  EN POU  POU
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 FBD  LD  EN 

 POU  FBD 

 FBD 

Insert Box with EN  EN 

 EN  LD 

4 3

 AND

Insert Insert at blocks

 POU (  EN  POU)

Function Block Diagram 5.7

Input  POU

Output  POU

 POU  POU Insert POU

Assign ???

Input assistance

Insert Jump

 LD 

On

4 3

Insert Return

 LD 

On  POU 

4 3

Extras Paste after

LD

Extras Paste below Ctrl + U

LD

Extras Paste above

LD

Extras Negate Ctrl + N



TwinCAT PLC Control 136 249

2 3  EN POU 

/ |/|  EN POU 

 FBD 

 FALSE

Extras Set/Reset /

Set Coil

 TRUE  TRUE  TRUE

Set Coil S

Reset Coil

 FALSE  FALSE  FALSE Reset 

Coil R

Extras Open instance

Project Open instance

Ladder Diagram On

On
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4.9

CFC block

snap grid ,

 FBD 

 CFC 

1.
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2.

3.

4.

Insert Block Ctrl + B

AND

Insert Input Ctrl + E

Input Output Ctrl + A
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Insert Jump Ctrl + J

Insert Label

Insert Label Ctrl + L

Online

 POU  RETURN

Insert Jump

Insert Return Ctrl + R

 RETURN

Online  RETURN 

 POU 

Insert Comment Ctrl + K

Ctrl + Enter

Insert Block Input Ctrl + U

ADD

1

Insert ‘In-Pin Insert Out- Pin

 POU 

Extras Negate Ctrl + N

 RETURN

3

4

Extras Set/Reset /

3

 S  R
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 VarIn1  TRUE  VarOut1  TRUE  VarIn1  FALSE VarOut1

 TRUE

 VarIn2  TRUE  VarOut2  FALSE  VarIn2  FALSE VarOut2

 FALSE

Extras EN/ENO Ctrl + O

3  EN  ENO

Bedingung  TRUE  ADD  ADD VarOut

 TRUE Bedingung  FALSE  ADD  VarOut 

 FALSE ENO

X  1 Y  0

X  1  X  10  LT 0  FALSE SUB 3 ADD

5  X 1  Y  X 10 LT 0

Y  X 1 10

Extras Properties...

VAR_INPUT CONSTANT

1 Extras Properties
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VAR_INPUT CONSTANT value

Enter Escape

OK

1

Shift

Extras Select all

Shift

Edit Copy Edit

Paste

 E2  E1

 E1 4

 E2 3

 E1

 E2  E1
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 E1  E2 1

 E2  E1 

 E2  E1  E2 

 E2 E2

Forbidden

 E1  E2 

 E1 4 Edit Delete
 E1 

 E2 4 Edit Delete

 E2  E2 

 E1  E2  E1  E3 

 E2 3  E3

Extras Connection marker

3 Extras Connection marker

 M 

1.
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2.

4

Extras Connection marker

/

Extras Order Display

Extras Order Order topologically

Extras Order Order topologically
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 1 2  3 Order topologically
 Var3  AND Var3

2 4  AND 5

Extras Order One forwards

Extras Order One backwards

Extras Order To the beginning

Extras Order To the end

Extras Order Order everything according to data flow
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network  AND 1 2 SUB

 ADD 
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Extras Create macro

 POU 

Copy/Paste /

 In n  Out n

 PIN 

MACRO Name

 POU 

Extras Edit Macro

 POU  POU 
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 POU 

 POU 

Extras Expand macro

 POU 

 TwinCAT 2.7 

Extras Back one macro level Extras Back all macro level

1  SINT

1  SINT

 SINT

 X  Y  INT

 Y 

 SINT  INT 129

 X  Y  X  INT ?127

 Y  129

Extras Open instance

Project Open instance

 CFC 
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 TRUE  TRUE 

 TRUE

 POU 

Breakpoint

 F9 Online Breakpoint on/off'

/ Extras

Breakpoint on/off /

RETURN

RETURN

 POU  POU RETURN 

Step over

 POU Step in

Step over

Extras Zoom Alt + Enter
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 POU  POU 
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4.10

 SFC  POU  TwinCAT PLC Control 

 POU 

Offline Online

Sequential Function Chart

 SFC 

SFC

 SFC  Shift1 

Shift

Insert Step Transition (before) Ctrl + T

 SFC 
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Insert Step Transition (after) Ctrl + E

 SFC 

Insert Alternative Branch (right) Ctrl + A

 SFC 

Insert Alternative Branch (left)

 SFC 

Insert Parallel Branch (right) Ctrl + L

 SFC 

Insert Parallel Branch (left)

 SFC 

Extras Add label to parallel branch

Insert Jump Ctrl + U

SFC 

Step

Insert Transition-Jump -

 SFC 

Step

Insert Add Entry-Action -

-

-

- E  IEC -

Insert Add Exit-Action -

-

-

- X  IEC -

Extras Paste Parallel Branch (right)

 SFC 

Extras Add label to parallel branch
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Parallel

Parallel

Par_1_2 End

Extras Paste After

 SFC 

 SFC 

Extras Zoom Action/Transition / <Alt>+<Enter> 

Extras Clear Action/Transition /

- -

 IEC  IEC 

 IEC 

Extras Step Attributes
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Minimum Time

Maximum Time

 TIME  TIME  T#3s  TIME 

Comment Extras Options

 SFC 

 SFC 

2 10 Online mode

SFC-

 SFC 

SFCEnableLimit: SFC

 BOOL  TRUE  SFCError 

SFCInit: SFC

 TRUE  Init  SFC Init 

 TRUE Init  SFCInit  FALSE 

SFCReset SFC

 BOOL  SFCInit  Init 

 SFCReset Init  FALSE

SFCQuitError SFC :

 TRUE  SFCError  SFC 

 FALSE 
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SFCPause SFC

 TRUE SFC

SFCError SFC

 SFC  TRUE

 SFCError 

SFCTrans: SFC

 TRUE

SFCErrorStep: SFC

 STRING  SFCError 

SFCErrorPOU: SFC  POU

 STRING 

SFCCurrentStep: SFC

STRING

 SFCError 

SFCErrorAnalyzation: SFC

STRING  FALSE 

 SFCError SFCErrorAnalyzation 

TcSystem.Lib AppedErrorString |

SFCTip, SFCTipMode: 

BOOL  SFC  SFCTipMode=TRUE 

SFCTip  TRUE  SFCTipMode  FALSE

Extras Time Overview

 SFC 
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SFC POU 

 SFC POU 

name of the step Minimum Time

Maximum Time

 TIME  TIME  T#3s  TIME 

 OK 

 2  6 Shift1  2  10 Shift2  7 

 8 

Extras Options

 SFC POU 

 SFC Height of Steps  SFC 

 SFC 4 Width of Step

 SFC 6 Width of 

Comment

Display at Step Nothing
Comment Time Limits Extras

Step Attributes

Extras Associate Action

 IEC  IEC 

N Action

Input Assistant

Project Add Action  SFC POU  IEC 

Extras Use IEC-Steps  IEC 

 IEC 

 SFC POU Init  IEC 
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Online mode

Extras Options

8 410 7

Online Toggle Breakpoint

 IEC Online

Online Step over

 POU  POU  SFC 

POU  POU 

3S  SFC 

 IEC  SFC 

Online Step in
 IEC 
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Online Shift1 10

Online Change

1.  IEC Action Control Block

 IEC 

2.

3.
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4.

-

-  SFC 

-  IEC 

5.  IEC 

 IEC  IEC 

6.  TRUE

 SFC 

 IEC  A  B  SFC  IEC  C  IEC 

A  B IEC  C  C 

 IEC  SFC 

 TwinCAT PLC 

 A AND B Total value
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5

5.1

Resources

Online

PLC
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5.2

Object Organizer Resources Global 

Variables

Enter Object Open

Several Variables Lists

VAR_GLOBAL VAR_CONFIG

Object Organizer Global Variables

Project Object Add

 VAR_GLOBAL 

 VAR_CONFIG

Global Variables

Normal

Create Global Variable List

Global Variables List Object Organizer Resources

Global Variables

Project Object Insert

Project Object Properties

Global Variables List

TwinCAT Online Cold reset

 RETAIN  PERSISTENT 

VAR_GLOBAL RETAIN 

* *

END_VAR

VAR_GLOBAL PERSISTENT 

* *

END_VAR

 CONSTANT 
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VAR_GLOBAL CONSTANT 

* *

END_VAR

Variable Configuration

 VAR  END_VAR 

FUNCTION_BLOCK locio 

VAR

    loci AT %I*: BOOL := TRUE;  

    loco AT %Q*: BOOL; 

END_VAR

 I/O %I* %Q*

 I/O Resources

Variable_Configuration

 I/O 

VAR_CONFIG  END_VAR 

 POU Input/output /

%I* %Q*

Insert All Instance 

Paths

PROGRAM PLC_PRG 

VAR

    Hugo: locio; 

    Otto: locio; 

END_VAR

VAR_CONFIG

    PLC_PRG.Hugo.loci AT %IX1.0 : BOOL;  

    PLC_PRG.Hugo.loco AT %QX0.0 : BOOL;  

    PLC_PRG.Hugo.loci AT %IX1.0 : BOOL;  

    PLC_PRG.Otto.loco AT %QX0.3 : BOOL; 

END_VAR

 I/O %I* %Q*
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AT

Insert All Instance Paths

 VAR_CONFIG - END_VAR 

Project Rebuild All

Document Frame

Extras Make Docuframe File

DOCUFILE  VAR 

 Windows 

Extras Link Docu Frame

Extras Make Docuframe File

 *txt 

Extras Link Docu File

 OK 

Extras Make

Docuframe File
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5.3 PLC 

PLC TwinCAT 

PC i386 PLC  PC 

BCxxxx PLC

BCxx50  BXxxxxx 

 PLC  BCxxxx/BCxx50  BXxxxx  PLC 

 AMS
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5.4

 IEC 

cyclic

time control

Online

 POU 

Resources Task Configuration

Task

Taskconfiguration

Task Configuration

Task Configuration

Enter
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Insert Insert Task

Insert Append Task

Insert Insert Program Call

/

Task Attributes

Program Call

Space

Insert Insert Task Insert Append Task

Insert Task

Task Configuration

Append Task

Name
Space

Priority (0-3) 0-3 0  31 0 31

Type

Cycle ( )

Properties

 [ms]  [ s]

 [ms]  TIME 

t#200ms  TIME  [ms] 

300

Insert Insert Program Call Insert Append Program Call

Insert Program Call

Append Program Call
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… F2

Space

prg(invar:=17)

Extras Set Debug Task

Online

[DEBUG]

Debug Task /

Extras Display Callstack

 POU 

Callstack of task <task name>

 POU  "prog_x(2)"  POU prog_x 2

GO TO  POU 
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5.5

 20  PLC 

DWORD

Resources Sampling Trace

Extras Trace Configuration

Define Trace  PLC  PLC Start 

Trace Read Trace

Extras Trace Configuration

Variables

 ADD Enter Input Assistant

Delete
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Trigger Variable

Trigger Level

Trigger edge

Negative

Both

none

Trigger Position
 25  25%  75% 

Time per Scan

0

Single Number of the defined samples

Continuous

35  1  35  35 

36 - 70 Manual Extras

Read trace

Save File save as

Load File open

Save  Load Extras

Save trace Extras Load trace

Trigger Variable Extras
Stop Trace

Extra Start Trace

 PLC  PLC 

Extra Read Trace

 PLC 

Extra Auto Read

 PLC 

Extra Stop Trace

 PLC Sampling Trace

Selection of the Variables to be Displayed

Var 0 
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 8 

X

 X 

25

Y Var5 

 6  11

Extras Cursor Mode

 X  'Var 0' 'Var 1' ... 'Var n' 

Extras Cursor mode Sampling Trace

 <Ctrl>+<left>  <Ctrl>+<right> 

 <Shift> 

Extras Multi Channel
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 8 

Extras Y Scaling Y

 Y Channel
Y maximum y scale Y minimum y scale

 Y 

 Y 

Extras Stretch

Extras

Compress

Extras Compress

Extras Stretch

Extras Save Trace

*.trc Extras

Load Trace

Extras Load Trace

*.trc

Extras Save Trace

Extras Trace in ASCII-file ASCII ’

 ASCII 

"*.txt" 

TwinCAT PLC Control Trace 

D:\TWINCAT PLC CONTROL\PROJECTS\TRAFFICSIGNAL.PRO 

Cycle PLC_PRG.COUNTER  PLC_PRG.LIGHT1 

0  2      1 

1  2      1 

2  2      1 

.....
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 ms

PLC_PRG.COUNTER, PLC_PRG.LIGHT1
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5.6

Watch and Receipt Manager ‘

’  PLC Write Receipt

 PLC Watch and Receipt Manager

Read Receipt

Insert New Watch List Watch and Receipt 

Manager.

Watch and Receipt Manager

Watch and Receipt Manager Resources
Watch and Receipt Manager

Offline Mode Insert New Watch List

Watch and Receipt Manager

Input Assistant

<POUName>.<Variable Name>. 

POU

PLC_PRG. 1. 2. .

. 1. 1

Online Extras

Write Receipt  := 

PLC_PRG.COUNTER:=6 

PLC_PRG.COUNTER  6
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Insert New Watch List

Watch and Receipt Manager

Extras Rename Watch List

Watch and Receipt Manager

Extras Save Watch List

*.wtc Extras Load Watch List

Extras Load Watch List

*.wtc

Extras Save Watch List

Manager in the Online Mode

Online

Enter

Extras Active Monitoring

Offline Mode :=< > Online Mode

Extras Write Receipt

Extras Read Receipt

Watch and Receipt Manager

Extra Monitoring Active
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Online mode Watch and Receipt Manager

Extras Write Receipt

Online Mode Watch and Receipt Manager

Extras Read Receipt

Online Mode Watch and Receipt Manager

PLC_PRG.Counter [:= <present value>] = <present value>  

Watch and Receipt Manager Force values

Write values

Watch and Receipt Manager
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6

6.1

 POU  POU

Window Library Manager

Using the Library Manager

 POU

Enter

 POU POU

Standard Library

standard.lib  IEC IEC61131-3  POU

 POU 

 .lib

User-defined Libraries

File Save as

Insert Additional Library
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*.lib

Remove Library

Edit Delete

Features

Informations about internal (resp. external)

Project Info
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7 ENI

7.1

ENI Engineering Interface Programming system 

Revision control

Multi-User Operation  POU

in the 

works

Access by external tools  TwinCAT PLC Control 

 ENI 

ECAD  TwinCAT PLC Control 

ENI

TwinCAT PLC Control  ENI 

 ENI 

ENI Visual SourceSafe 5.0 Visual SourceSafe 6.0 MKS Source 

Intergrity folders

*.pro 

 ENI 

 TwinCAT PLC Control  ENI

 ENI 
 ENI 

TwinCAT PLC Control  ENI  TCP/ IP  ENI 

 HTTP 
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ENI ENI

 ENI 

 ENI 

 ENI ENI Admin

 ENIaAdmin  ENI Control 

 ENI ENI Control

 ENI Control 

 ENI  ENI 

( )  ENI 

Visual SourceSafe

ENI  TwinCAT PLC Control Project
Options Project data base

 TwinCAT PLC Control Project
Options Project data base

 ENI login

Project Data Base Link

Login

 ENI 

ENI Get Latest Version Check Out

Check In Version History Label Version

 ENI 

Project Data Base Link

Object Properties

/ Project Project Project Source 

Control

CoDeSys

ENI ENI Project objects

Shared objects Compile files

Local
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Project objects Shared 

objects Local Compile files

Project source control

Object Properties

ENI Project Options category project data base

 ENI 

Login Project data base agssignment

Login

“category”

 ENI

 POU Get all latest versions

POU
Get all Latest Versions

 TwinCAT PLC Control 

Local
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8

8.1

8.1.1

BOOL ARRAY

BYTE POINTER

WORD ENUM

DWORD STRUCT

SINT ALIAS

USINT

INT

UINT

DINT

UDINT

LINT 64  TwinCAT 

ULINT  64 TwinCAT 

REAL

LREAL

STRING

TIME

TIME_OF_DAY (TOD)  

DATE

DATE_AND_TIME (DT)  
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8.1.2

8.1.2.1 BOOL 

BOOL  TRUE  FALSE

BOOL 8

 2#00000001  BOOL true

 BOOL  FALSE (  2#00000000)

 (***INVALID: 16#xy *** )  PLC 

PROGRAM MAIN 

VAR

 bBool AT%MB0 : BOOL; 

 nByte AT%MB0  : BYTE := 3; 

 bIsTRUE     : BOOL; 

END_VAR

IF bBool THEN 

 bIsTRUE := TRUE; 

ELSE

 bIsTRUE := FALSE; 

END_IF

8.1.2.2 BYTE 

BYTE 0 255 8
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8.1.2.3 WORD 

WORD 0 65535 16

8.1.2.4 DWORD 

DWORD 0 4294967295 32

8.1.2.5 SINT 

SINT -128 127 8

8.1.2.6 USINT 

USINT 0 255 8

8.1.2.7 INT 

INT -32768 32767 16

8.1.2.8 UINT 

UINT 0 65535 16
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8.1.2.9 DINT 

DINT -2147483648 2147483647 32

8.1.2.10 UDINT 

UDINT 0 4294967295 32

8.1.2.11 REAL 

32

REAL ~ -3.402823 x 1038 ~ 3.402823 x 1038 32

8.1.2.12 LREAL 

64

LREAL ~ -1.79769313486231E308 ~ 1.79769313486232E308 64

8.1.2.13 STRING 

 35 
str:STRING(35):='This is a String'; 

STRING  80 [ ] =  80 + 

1  Null 

[ ] = + 1 Null 



TwinCAT PLC Control: 184 249

8.1.2.14 TIME 

 ms  DWORD 

TIME T#0ms T#71582m47s295ms 32

8.1.2.15 TIME_OF_DAY 

TOD

 DWORD 

TIME_OF_DAY 
TOD 

TOD#00:00 TOD#1193:02:47.295 32

8.1.2.16 DATE 

 DWORD  1 

DATE D#1970-01-01 D#2106-02-06 32

8.1.2.17 DATE_AND_TIME 

DT

 1  DWORD 

DATE_AND_TIME 
DT 

DT#1970-01-01-00:00 DT#2106-02-06-06:28:15 32
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8.1.3.

8.1.3.1

 POU 

<Field_Name>:ARRAY [<LowLim1>..<UpLim1>, <LowLim2>..<UpLim2>] OF <elem. Type> 

LowLim1, LowLim2 UpLim1 UpLim2

Card_game: ARRAY [1..13, 1..4] OF INT; 

arr1 : ARRAY [1..5] OF INT := 1,2,3,4,5; 

arr2 : ARRAY [1..2,3..4] OF INT := 1,3(7); (*1,7,7,7  *) 

arr3 : ARRAY [1..2,2..3,3..4] OF INT := 2(0),4(4),2,3; (* 0,0,4,4,4,4,2,3 

* ) 

TYPE STRUCT1  

STRUCT

p1:int;

p2:int;

p3:dword;

END_STRUCT

ARRAY[1..3] OF STRUCT1:= (p1:=1,p2:=10,p3:=4723), (p1:=2,p2:=0,p3:=299), 

(p1:=14,p2:=5,p3:=112);

arr1 : ARRAY [1..10] OF INT := 1,2; 

 arr1[3]  arr1[10] 

 0

<Field_Name>[Index1,Index2]
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Card_game[9,2]

 CheckBounds 

8.1.3.2

<Identifier>:POINTER TO <Datatype/Functionblock>; 

Address Operator

ADR

 "^"   SIZEOF

pt:POINTER TO INT;  

var_int1:INT := 5;  

var_int2:INT;

pt := ADR(var_int1);  

var_int2:= pt^; (*  var_int2 5)

 2
ptByCurrDataOffs : POINTER TO BYTE; 

udiAddress       : UDINT; 

(*---  ---*) 

udiAddress := ptByCurrDataOffs; 

udiAddress := udiAddress + SIZEOF(ptByCurrDataOffs^); 

ptByCurrDataOffs := udiAddress; 

(* --  ---*) 

8.1.3.3 ENUM

 POU Object Organizer 

Data types  TYPE  END_TYPE 

TYPE <Identifier>:(<Enum_0> ,<Enum_1>, ...,<Enum_n>);END_TYPE 
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<Identifier> 

 INT  <Identifier> 

 x  0 

TRAFFIC_SIGNAL: (Red, Yellow, Green:=10); (*  0  1  10 *) 

TRAFFIC_SIGNAL:=0; (* *)

FOR i:= Red TO Green DO

    i := i + 1; 

END_FOR;

TRAFFIC_SIGNAL: (red, yellow, green); 

COLOR: (blue, white, red); 

red  TRAFFIC_SIGNAL  COLOR 

8.1.3.4 STRUCT

Object Organizer Data Types

 TYPE END_TYPE 
TYPE <Structurename>: 

STRUCT

    <Declaration of Variables 1>  

    .  

    .  

    <Declaration of Variables n> 

END_STRUCT

END_TYPE

<Structurename>

 AT 

 Polygonline
TYPE Polygonline: 

STRUCT

    Start:ARRAY [1..2] OF INT;  

    Point1:ARRAY [1..2] OF INT;  

    Point2:ARRAY [1..2] OF INT;  

    Point3:ARRAY [1..2] OF INT;  

    Point4:ARRAY [1..2] OF INT;  

    End:ARRAY [1..2] OF INT; 

END_STRUCT

END_TYPE
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<Structure_Name>.<Componentname>

Week Monday

Week.Monday

8.1.3.5

 TYPE 

END_TYPE 

TYPE <Identifier>: <Assignment term>; 

END_TYPE

TYPE message:STRING[50]; 

END_TYPE;
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8.1.3.6

Data types
TYPE <Name> : <Inttype> (<ug>..<og>) END_TYPE; 

Name  IEC 

Inttype  SINT USINT INT UINT DINT UDINT BYTE WORD DWORD 
(LINT ULINT LWORD)

ug

og

TYPE

SubInt : INT (-4095..4095);  

END_TYPE

VAR

    i1 : INT  (-4095..4095);  

    i2 : INT  (5..10):=5;    

    ui : UINT (0..10000);  

END_VAR

 1 =5000

CheckRangeSigned CheckRangeUnsigned
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8.2

8.2.1

TwinCAT PLC Control  IEC 

 POU function

8.2.2 IEC 

 ST  IL  IL 

 IL  LD in

IL  IL

C  TRUE 

N  JMPC CALC  RETC  FALSE 

N

(

 ST  AWL
AWL

' string1

[..]  ARRAY[0..3] OF INT

:
 var1 INT;

;  a =var1;

^  pointer1^

LD var1 N  var1 

:= ST var1 N  var1

S boolvar  TRUE 
boolvar  TRUE

R boolvar  TRUE 
boolvar  FALSE

JMP marke CN

<Programmname> CAL prog1 CN  prog1

<Instanzname> CAL inst1 CN  inst1

<Fktname>(vx,vy,..) <Fktname> vx,vy,.. CN  fctname  vx, vy
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RETURN RET CN  POU 

(

)

AND AND N, (  AND

N, (  OR

XOR XOR N, (  XOR

NOT NOT  NOT

+ ADD (

- SUB (

* MUL (

/ DIV (

> GT (

>= GE (

= EQ (

< LT (

<> NE (

<= LE (

in1 MOD in2 MOD

INDEXOF(in) INDEXOF POU in1 [INT]

SIZEOF(in) SIZEOF  in 

SHL(K,in) SHL  in  K 

SHR(in, K) SHR  in  K 

ROL(K,in) ROL  in  K 

ROR(K,in) ROR  in  K 

SEL(G,in0,in1) SEL 2  in0 G  FALSE  in1 G
TRUE

MAX(in0,in1) MAX

MIN(in0,in1) MIN  in0 in1

LIMIT(Min,in,Max) LIMIT in  MIN 
MAX

MUX(K, in0,.. in_n) MUX in0  In_n  K 

ADR(in) ADR [DWORD]

BOOL_TO_<type>(in) BOOL_TO_<type>

<type>_TO_BOOL(in) <type>_TO_BOOL

INT_TO_<type>(in) INT_TO_<type> INT 

REAL_TO_<type>(in) REAL_TO_<type> REAL
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LREAL_TO_<type>(in) LREAL_TO_<type> LREAL

TIME_TO_<type>(in) TIME_TO_<type> TIME 

TOD_TO_<type>(in) TOD_TO_<type> TOD 

DATE_TO_<type>(in) DATE_TO_<type> DATE 

DT_TO_<type>(in) DT_TO_<type> DT 

STRING_TO_<type>(in) STRING_TO_<type> STRING 

TRUNC(in) TRUNC  REAL  INT

ABS(in) ABS  in 

SQRT(in) SQRT  in 

LN(in) LN  in 

LOG(in) LOG  in 10

EXP(in) EXP  in 

SIN(in) SIN  in 

COS(IN) COS  in 

TAN(in) TAN  in 

ASIN(in) ASIN  in 

ACOS(in) ACOS  in 

ATAN(in) ATAN  in 

EXPT(in,expt) EXPT expt  expt  in 

LEN(in) LEN  in 

LEFT(str, size) LEFT  standard.lib 

RIGHT(str, size) RIGHT  standard.lib 

MID(str, size) MID  str 

CONCAT(str1, str2) CONCAT  standard.lib 

INSERT(str1, str2, pos) INSERT  standard.lib  str1

DELETE(str1, len, pos) DELETE  len  str1  pos 
standard.lib

REPLACE(str1, str2, len, 
pos) REPLACE  str2  len  str1 

pos

FIND(str1, str2) FIND  str1  str2 

SR SR

RS RS

SEMA SEMA FB:Semaphor ( )

R_TRIG R_TRIG FB:

F_TRIG F_TRIG FB:
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CTU CTU FB:

CTD CTD FB:

CTUD CTUD FB: /

TP TP FB:

TON TON FB:

TOF TOF FB:

8.2.3

8.2.3.1 ABS 

 ABS -2 2

INT INT, REAL, WORD, DWORD, DINT

REAL REAL

BYTE INT, REAL, BYTE, WORD, DWORD, DINT

WORD INT, REAL, WORD, DWORD, DINT

DWORD REAL, DWORD, DINT

SINT REAL

USINT REAL

UINT INT, REAL, WORD, DWORD, DINT, UDINT, UINT

DINT REAL, DWORD, DINT

UDINT REAL, DWORD, DINT, UDINT

8.2.3.2 ACOS 

 BYTE WORD DWORD INT DINT REAL SINT USINT UINT UDINT

 REAL



TwinCAT PLC Control: 194 249

8.2.3.3 ASIN 

 BYTE WORD DWORD INT DINT REAL SINT USINT UINT UDINT

 REAL

8.2.3.4 ATAN 

 BYTE WORD DWORD INT DINT REAL SINT USINT UINT UDINT

 REAL

8.2.3.5 COS 

 BYTE WORD DWORD INT DINT REAL SINT USINT UINT UDINT

 REAL

8.2.3.6 EXP 

 BYTE WORD DWORD INT DINT REAL SINT USINT UINT UDINT

 REAL

8.2.3.7 EXPT 

 OUT = IN1IN2.

1 2  BYTE WORD DWORD INT DINT REAL SINT USINT UINT UDINT

 REAL
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IL
LD 7 

EXPT 2 

ST var1 (* Result is 49 *) 

ST 
var1 := EXPT(7,2); 

8.2.3.8 LN 

 BYTE WORD DWORD INT DINT REAL SINT USINT

UINT UDINT  REAL

8.2.3.9 LOG 

10  BYTE WORD DWORD INT DINT REAL SINT

USINT UINT UDINT  REAL

8.2.3.10 SIN 

 BYTE WORD DWORD INT DINT REAL SINT USINT

UINT UDINT  REAL

8.2.3.11 SQRT 

 BYTE WORD DWORD INT DINT REAL SINT USINT

UINT UDINT  REAL

8.2.3.12 TAN 
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 BYTE WORD DWORD INT DINT REAL SINT USINT

UINT UDINT  REAL
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8.2.4

8.2.4.1 ADD 

BYTE WORD DWORD SINT USINT INT UINT DINT UDINT REAL  LREAL

IL
LD 7 

ADD 2,4,7 

ST var1 

ST 
var1 := 7+2+4+7; 

FBD

8.2.4.2 MUL 

BYTE WORD DWORD SINT USINT INT UINT DINT UDINT REAL  LREAL 

IL
LD 7 

MUL 2,4,7 

ST var1 

ST 
var1 := 7*2*4*7; 

FBD

8.2.4.3 SUB 

BYTE WORD DWORD SINT USINT INT

UINT DINT UDINT REAL  LREAL  TIME 

IL
LD 7 

SUB 8 

ST var1 

ST 
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var1 := 7-2; 

FBD

8.2.4.4 DIV 

BYTE WORD DWORD SINT USINT INT UINT

DINT UDINT REAL  LREAL

IL
LD 8 

DIV 2 

ST var1 

ST 
var1 := 8/2; 

FBD

CheckDivByte CheckDivWord CheckDivDWordand CheckDivReal

 DIV 0

8.2.4.5 MOD 

BYTE WORD DWORD SINT

USINT INT UINT DINT UDINT REAL  LREAL

IL
LD 9 

MOD 2 

ST var1 (* Result is 1 *) 

ST 
var1 := 9 MOD 2; 

FBD
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8.2.5

8.2.5.1 AND 

 BOOL BYTE WORD  DWORD

IL
var1 :BYTE; 

LD 2#1001_0011 

AND 2#1000_1010 

ST var1 (* Result is 2#1000_0010 *) 

ST 
var1 := 2#1001_0011 AND 2#1000_1010 

FBD

8.2.5.2 OR 

OR  BOOL BYTE WORD  DWORD

IL
var1 :BYTE; 

LD 2#1001_0011 

OR 2#1000_1010 

ST var1 (* Result is 2#1001_1011 *) 

ST 
Var1 := 2#1001_0011 OR 2#1000_1010 

FBD

8.2.5.3 XOR 

XOR  BOOL BYTE WORD  DWORD

IL
Var1 :BYTE; 

LD 2#1001_0011 

XOR 2#1000_1010 

ST Var1 (* Result is 2#0001_1001 *) 

ST 
Var1 := 2#1001_0011 XOR 2#1000_1010 
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FBD

 XOR POU ( 2 )

8.2.5.4 NOT 

NOT  BOOL BYTE WORD  DWORD

IL
Var1 :BYTE; 

LD 2#1001_0011 

NOT

ST Var1 (* Result is 2#0110_1100 *) 

ST 
Var1 := NOT 2#1001_0011; 

FBD

8.2.6

8.2.6.1 SHL 

A:= SHL (IN, N)A  IN  N  BYTE, WORD,  DWORD IN

 0 

TwinCAT 2.7 Build < 519   TwinCAT 2.8 Build < 735:  C16x (BC- )

 IN, N =  16 

 16  erg_byte  erg_word 

BYTE  WORD  in_byte  in_word 

ST 
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IL
LD 1 

SHL 1 

ST Var1 (* Result is 2 *) 

8.2.6.2 SHR 

A:= SHR (IN, N)A,  IN  N  BYTE, WORD  DWORD IN

N  0 

TwinCAT 2.7 Build < 519   TwinCAT 2.8 Build < 735  C16x (BC- )

IN, N =  16 

ST 
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IL
LD 32 

SHR 2 

ST Var1 (* Result is 8 *) 

8.2.6.3 ROL 

A:= ROL (IN, N)A  IN  N  BYTE, WORD  DWORD IN

 N 

ST 

IL
Var1 :BYTE; 

LD 2#1001_0011 

ROL 3 

ST Var1 (*  2#1001_1100 *) 

8.2.6.4 ROR 

A:= ROL (IN, N)A  IN  N  BYTE, WORD  DWORD IN

 N 
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 16  erg_byte  erg_word 

BYTE  WORD  in_byte  in_word 

ST 

IL
Var1 :BYTE; 

LD 2#1001_0011 

ROR 3 

ST Var1 (*  2#0111_0010 *) 
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8.2.7

8.2.7.1 SEL 

OUT := SEL(G, IN0, IN1) 

OUT := IN0 if G=FALSE;OUT := IN1 if G=TRUE. 

IN0 IN1  OUT G  BOOL  G FALSE  IN0

 G  TRUE  IN1

IL
LD TRUE 

SEL 3,4 

ST Var1 (*  4 *) 

LD FALSE 

SEL 3,4 

ST Var1 (*  3 *) 

FBD

 IN0  G FALSE

 IN1  G  TRUE 

8.2.7.2 MAX 

OUT := MAX(IN0, IN1) 

IN0, IN1  OUT 

IL
LD 90 

MAX 30 

MAX 40 

MAX 77 

ST Var1 (*  90 *) 

FBD
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8.2.7.3 MIN 

OUT := MIN(IN0, IN1) 

IN0, IN1  OUT 

IL
LD 90 

MIN 30 

MIN 40 

MIN 77 

ST Var1 (*  30 *) 

FBD

8.2.7.4 LIMIT 

OUT := LIMIT(Min, IN, Max) 

OUT := MIN (MAX (IN, Min), Max) 

 Max  Min IN  Max  Max IN  Min

 Min

IN  OUT 

IL
LD 90 

LIMIT 30,80 

ST Var1 (*  80 *) 

8.2.7.5 MUX 

OUT := MUX(K, IN0,...,INn)

OUT := INK. 

IN0, ...,INn  OUT K  BYTE, WORD, DWORD, SINT, USINT, INT, 

UINT, DINT  UDINT MUX  K 

IL
LD 0 

MUX 30,40,50,60,70,80 

ST Var1 (*  30 *) 
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 INK 
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8.2.8

8.2.8.1 GT 

 TRUE  BOOL, BYTE, 

WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, LREAL, TIME, DATE, TIME_OF_DAY, 

DATE_AND_TIME  STRING

IL
LD 20 

GT 30 

ST Var1 (*  FALSE *) 

ST 
VAR1 := 20 > 30 > 40 > 50 > 60 > 70; 

FBD

8.2.8.2 LT 

 TRUE  BOOL, BYTE, 

WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, LREAL, TIME, DATE, TIME_OF_DAY, 

DATE_AND_TIME  STRING

IL
LD 20 

LT 30 

ST Var1 (*  TRUE *) 

ST 
VAR1 := 20 < 30;  

FBD

8.2.8.3 LE 

 TRUE  BOOL, 

BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, LREAL, TIME, DATE, 

TIME_OF_DAY, DATE_AND_TIME  STRING
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IL
LD 20 

LE 30 

ST Var1 (*  TRUE *) 

ST 
VAR1 := 20 <= 30; 

FBD

8.2.8.4 GE 

 TRUE  BOOL

BYTE WORD DWORD SINT USINT INT UINT DINT UDINT REAL LREAL TIME DATE

TI-ME_OF_DAY, DATE_AND_TIME  STRING

IL
LD 60 

GE 40 

ST Var1 (*  TRUE *) 

ST 
VAR1 := 60 >= 40; 

FBD

8.2.8.5 EQ 

 TRUE  BOOL BYTE

WORD DWORD SINT USINT INT UINT DINT UDINT REAL LREAL TIME DATE TI-ME_OF_DAY, 

DATE_AND_TIME  STRING

IL
LD 40 

EQ 40 

ST Var1 (*  TRUE *) 

ST 
VAR1 := 40; 

FBD
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8.2.8.6 NE 

 TRUE  BOOL BYTE WORD DWORD SINT

USINT INT UINT DINT UDINT REAL LREAL TIME DATE TI-ME_OF_DAY, DATE_AND_TIME 

 STRING

IL
LD 40 

NE 40 

ST Var1 (*  FALSE *) 

ST 
VAR1 := 40 <> 40; 

FBD
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8.2.9

8.2.9.1 INDEXOF 

 POU 

ST 
var1 := INDEXOF(POU2); 

8.2.9.2 SIZEOF 

IL
arr1:ARRAY[0..4] OF INT; 

var1:INT;

LD arr1 

SIZEOF

ST var1 (*  10 *) 

8.2.9.3 ADR

ADR  DWORD 

IL
LD var1 

ADR

ST var2 

8.2.9.4 ^

 "^"

ST 
pt:POINTER TO INT; 

var_int1:INT;

var_int2:INT;

pt := ADR(var_int1); 

var_int2:=pt^;

8.2.9.5 CAL

 IL  CAL 

 Inst  Par1  Par2  0  TRUE
CAL INST(PAR1 := 0, PAR2 := TRUE) 
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8.2.9.6 BITADR 

BITADR 

ST 
bOFF AT%QX10.1 : BOOL; 

iBitAdr :BYTE ; 

iBitAdr := BITADR( bOFF ); (*  81 *) 
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8.2.10

8.2.10.1 BOOL_TO 

 BOOL :  TRUE  1

 FALSE  0  STRING "TRUE"  "FALSE"

ST 

i:=BOOL_TO_INT(TRUE); (*  1 *) 

str:=BOOL_TO_STRING(TRUE); (*  'TRUE' *) 

t:=BOOL_TO_TIME(TRUE); (*  T#1ms *) 

tof:=BOOL_TO_TOD(TRUE); (*  TOD#00:00:00.001 *) 

dat:=BOOL_TO_DATE(FALSE); (*  D#1970-01-01 *) 

dandt:=BOOL_TO_DT(TRUE); (*  DT#1970-01-01-00:00:01 *) 

8.2.10.2 TO_BOOL 

 0  TRUE  0 

 FALSE TRUE TRUE  FALSE

ST 

b := BYTE_TO_BOOL(2#11010101); (*  TRUE *) 

b := INT_TO_BOOL(0); (*  FALSE *) 

b := TIME_TO_BOOL(T#5ms); (*  TRUE *) 

b := STRING_TO_BOOL('TRUE'); (*  TRUE *) 

8.2.10.3 STRING_TO 

 STRING 

 0

ST 

b :=STRING_TO_BOOL('TRUE'); (*  TRUE *) 

w :=STRING_TO_WORD('abc34'); (*  0 *) 

t :=STRING_TO_TIME('T#127ms'); (*  T#127ms *) 

8.2.10.4 TO_STRING 

 STRING

ST 

str:=BOOL_TO_STRING(TRUE); (*  'TRUE' *) 

str :=TIME_TO_STRING(T#12ms); (*  'T#12ms' *) 

str :=DATE_TO_STRING(D#2002-08-18); (*  'D#2002-08-18' *)

str:=TOD_TO_STRING(TOD#14:01:05.123); (*  'TOD#14:01:05.123' *) 

str:=DT_TO_STRING(DT#1998-02-13-14:20); (*  'DT#1998-02-13-14:20' *) 

k := LREAL_TO_STRING(1.4); (*  '1.4' *)  
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8.2.10.5 TIME_TO 

 TIME  DWORD [ms]

 STRING 

ST 

str :=TIME_TO_STRING(T#12ms); (*  'T#12ms' *) 

dw:=TIME_TO_DWORD(T#5m); (*  300000 *) 

8.2.10.6 DATE_TO 

 DATE  DWORD 

1970  1  1 

STRING 

ST 

b :=DATE_TO_BOOL(D#1970-01-01); (*  FALSE *) 

i :=DATE_TO_INT(D#1970-01-15); (*  29952 *) 

str :=DATE_TO_STRING(D#2002-08-18); (*  'D#2002-08-18' *)

vdt:=DATE_TO_DT(D#2002-08-18); (*  DT#2002-08-18-00:00 *) 

udw:=DATE_TO_DWORD(D#2002-08-18); (*  16#3D5EE380 *) 

8.2.10.7 TOD_TO 

 TIME_OF_DAY  DWORD 

TIME_OF_DAY  12:00 

 STRING 

ST 

si:=TOD_TO_SINT(TOD#00:00:00.012); (*  12 *) 

str:=TOD_TO_STRING(TOD#14:01:05.123); (*  'TOD#14:01:05.123' *) 

tm:= TOD_TO_TIME(TOD#14:01:05.123); (*  T#841m5s123ms *) 

udi:= TOD_TO_UDINT(TOD#14:01:05.123); (*  16#03020963 *) 

8.2.10.8 DT_TO

 DATE_AND_TIME  DWORD 

 1970  1  1 

 STRING  DATE_AND_TIME 

ST 

byt :=DT_TO_BYTE(DT#1970-01-15-05:05:05); (*  129 *) 

str:=DT_TO_STRING(DT#1998-02-13-14:20); (*  'DT#1998-02-13-14:20' *) 

vtod:=DT_TO_TOD(DT#1998-02-13-14:20); (*  TOD#14:20 *) 

vdate:=DT_TO_DATE(DT#1998-02-13-14:20); (*  D#1998-02-13 *) 

vdw:=DT_TO_DWORD(DT#1998-02-13-14:20); (*  16#34E45690 *) 
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8.2.10.9 REAL_TO-/LREAL_TO 

 REAL  LREAL 

 STRING, BOOL, REAL 

LREAL

 STRING  16 L REAL

 16  STRING 

ST 

i := REAL_TO_INT(1.5); (*  2 *) 

j := REAL_TO_INT(1.4); (*  1 *) 

k := LREAL_TO_STRING(); (*  '1.4' *) 

IL
LD 2.7 

REAL_TO_INT

GE %MW8 

8.2.10.10

ST 

si := INT_TO_SINT(4223); (*  127 *) 

 4223  16  16#107f  SINT  127

 16  16#7f

IL
LD 2 

INT_TO_REAL

MUL 3.5 

8.2.10.11 TRUNC 

 REAL  INT 

ST 

i:=TRUNC(1.9); (*  1 *). 

i:=TRUNC(-1.4); (*  -1 *). 

IL
LD 2.7 

TRUNC

GE %MW8 
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8.3

8.3.1

8.3.1.1 BOOL 

BOOL  TRUE  FALSE

8.3.1.2 TIME 

TIME  TwinCAT PLC Control  TIME 

t T time TIME #

d h m

s ms d  h 

h  m m  s s  ms 

 ST 
TIME1 := T#14ms; 

TIME1 := T#100S12ms; (* *)

TIME1 := t#12h34m15s; 

TIME1 := t#5m68s; (* *)

TIME1 := 15ms; (*  T# *) 

TIME1 := t#4ms13d; (* *)

8.3.1.3 DATE 

 DATE d , D , DATE date

# - -

DATE#1996-05-06

d#1972-03-29

8.3.1.4 TIME_OF_DAY 

 TIME_OF_DAY tod# ,

TOD# TIME_OF_DAY# time_of_day#

TIME_OF_DAY#15:36:30.123

tod#00:00:00
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8.3.1.5 DATE_AND_TIME 

 DATE_AND_TIME DATE_AND_TIME 

dt# , DT# DATE_AND_TIME# date_and_time# -

DATE_AND_TIME#1996-05-06-15:36:30

dt#1972-03-29-00:00:00

8.3.1.6

(#)  10-15  A-F 

14 ( )

2#1001_0011 ( )

8#67 ( )

16#A ( )

 BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL 

LREAL  DINT 

 INT 

8.3.1.7 REAL/LREAL 

REAL  LREAL 

REAL/LREAL

7.4  7,4 

1.64e+009  1,64e+009 

8.3.1.8 STRING 

STRING

$

$$

$'

$L  $l

$N  $n 

$P  $p 

$R  $r 
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$T or $t

'w1W ??'

'Susi und Claus' 

':-)'

8.3.1.9

 IEC 

<Type>#<Literal> 

<Type> BOOL, SINT, USINT, BYTE, INT, UINT, WORD, 

DINT, UDINT, DWORD, REAL, LREAL

<Literal> <Type>

var1:=DINT#34;
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8.3.2

8.3.2.1

 POU 

VAR1 Var1  var1 A_BCD

AB_CD  32 

Input Assistant

8.3.2.2

 "%"

I

Q

M

X

B 8

W 16

D 32

%QX75.1  %Q75  75 

%IW215  215 

%QB7  7 

%MD48  48 

 varbool1 AT %QW0 

 QX0.0  QX0.7
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 %MD48 

192, 193, 194,  195 48 * 4 = 192  1  0

 %MX5.0  5  1 

8.3.2.3  POU 

<Fieldname>[Index1, Index2] 

<Structurename>.<Variablenname>

<Functionblockname>.<Variablename>

8.3.2.4

.  0 

a : INT;

b :BOOL; 

 ...

a.2 := b; 

a  b 

 ‘<n>’  ‘<var>’ 

SINT,  INT, DINT, USINT, UINT, UDINT, BYTE, WORD, DWORD

 ‘<type>’ 

 VAR_IN_OUT 

8.3.2.5

 ST 

Result := Fct(7) + 3; 

8.3.2.6

8.3.2.6.1

 PLC Insert

Operand Input Assistant

System Variable
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8.3.2.6.2 SYSTEMINFO 

VAR_GLOBAL

    SystemInfo     AT%MB32768(* !*) : SYSTEMINFOTYPE; 

END_VAR

 PLC SYSTEMINFOTYPE

 PLC 

TwinCAT v2.7.0 PC (i386) PLCSystem.Lib

TwinCAT v2.8.0 PC (i386) TcSystem.Lib

8.3.2.6.3 SYSTEMTASKINFOARR 

VAR_GLOBAL

 SystemTaskInfoArr  AT%MB32832(* !*) : ARRAY[1..4] OF 

SYSTEMTASKINFOTYPE;

END_VAR

 PLC SYSTEMINFOTYPE

 task-Id

GETCURTASKINDEX  task-Id

 PLC 

TwinCAT v2.7.0 PC (i386) PLCSystem.Lib

TwinCAT v2.8.0 PC (i386) TcSystem.Lib
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8.4

8.4.1 CheckBounds 

 CheckBounds 

CheckBound CheckBounds

CheckBounds DINT
VAR_INPUT

 index, lower, upper : DINT; 

END_VAR

 CheckBounds 
IF index<lower THEN 

 CheckBounds := lower; 

ELSIF index>upper THEN 

 CheckBounds := upper; 

ELSE

 CheckBounds := index; 

END_IF

 CheckBounds CheckBounds 

 TRUE A[10]  A[7] CheckBounds
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8.4.2 CheckDivByte 

 CheckDivByte  DIV

 0 

CheckDivByte CheckDivByte 

CheckDivByte BYTE
VAR_INPUT

 divisor :BYTE ; 

END_VAR

 CheckDivByte 
IF divisor = 0 THEN 

 CheckDivByte := 1;(**) 

ELSE

 CheckDivByte := divisor; 

END_IF

8.4.3 CheckDivReal 

 CheckDivReal  DIV

 0 

CheckDivReal CheckDivReal

CheckDivReal REAL
VAR_INPUT

 divisor :REAL; 

END_VAR

 CheckDivReal 
IF divisor = 0 THEN 

 CheckDivReal := 1; 

ELSE

 CheckDivReal := divisor; 

END_IF

 DIV  CheckDivReal  0 d

0 1  799
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8.4.4 CheckDivWord 

 CheckDivWord  DIV

 0 

CheckDivWord CheckDivWord

CheckDivWord WORD
VAR_INPUT

 divisor :WORD; 

END_VAR

 CheckDivWord 
IF divisor = 0 THEN 

 CheckDivWord := 1; 

ELSE

 CheckDivWord := divisor; 

END_IF

8.4.5 CheckDivDWord 

 CheckDivDWord  DIV

 0 
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CheckDivDWord CheckDivDWord

CheckDivDWord DWORD
VAR_INPUT

 divisor :DWORD; 

END_VAR

 CheckDivDWord 
IF divisor = 0 THEN 

 CheckDivDWord := 1; 

ELSE

 CheckDivDWord := divisor; 

END_IF

8.4.6 CheckRangeSigned 

CheckRangeSigned 

CheckRangeSigned DINT
VAR_INPUT

 value, lower, upper: DINT; 

END_VAR

CheckRangeSigned 

FUNCTION CheckRangeSigned : DINT 

VAR_INPUT

    value, lower, upper: DINT; 

END_VAR

IF (value < lower) THEN 

    CheckRangeSigned := lower; 

ELSIF(value > upper) THEN 

    CheckRangeSigned := upper; 

ELSE

    CheckRangeSigned := value; 

END_IF
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CheckRangeSigned 

 DINT 

value

lower

upper

  I =10 * y 

i = CheckRangeSigned 10 * y -4095 4095 Y 1000

I  4095

 CheckRangeSigned  CheckRangeUnsigned 

 i  –32768  32767 

 CheckRangeSigned  CheckRangeUnsigned  FOR 

 FOR 

VAR

    ui : UINT (0..10000); 

END_VAR

FOR ui:=0 TO 10000 DO 

...

END_FOR

 ui  10000  FOR  FOR 

 CheckRange 

8.4.7 CheckRangeUnsigned 

CheckRangeUnSigned 

CheckRangeUnsigned UDINT
VAR_INPUT

 value, lower, upper: UDINT; 

END_VAR
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CheckRangeUnSigned 

FUNCTION CheckRangeUnsigned : UDINT 

VAR_INPUT

    value, lower, upper: UDINT; 

END_VAR

IF (value < lower) THEN 

    CheckRangeUnsigned := lower; 

ELSIF(value > upper) THEN 

    CheckRangeUnsigned := upper; 

ELSE

    CheckRangeUnsigned := value; 

END_IF

CheckRangeUnSigned 

 DINT 

value

 lower

upper

  I =10 * y 

i = CheckRangeSigned 10 * y 0 4095 Y 1000

I  4095

 CheckRangeSigned  CheckRangeUnsigned 

 i  –32768  32767 

 CheckRangeSigned  CheckRangeUnsigned  FOR 

 FOR 

VAR

    ui : UINT (0..10000); 

END_VAR

FOR ui:=0 TO 10000 DO 

...

END_FOR

 ui  10000  FOR  FOR 

 CheckRange 
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8.5

 TwinCAT PLC Control

 <F6>  POU 

 <Alt>+<F6>

 <Alt>+<F6>

 <Tab>

 <Shift>+<F10>

 POU <F6>

<Alt>+<F6>

<Shift>+<F10>

<Ctrl>+<Enter>

<Enter>

<Enter>

<Enter>

< >

<Tab>

<F1>

File Save <Ctrl>+<S>

File Print <Ctrl>+<P>

File Exit <Alt>+<F4>

Project Delete Object <Del>

Project Add Object <Ins>

Project Object Rename <Spacebar>

Project Edit Object <Enter>

Edit Undo <Ctrl>+<Z>

Edit Redo <Ctrl>+<Y>

Edit Cut <Ctrl>+<X>  <Shift>+<Del>

Edit Copy <Ctrl>+<C>
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Edit Paste <Ctrl>+<V>

Edit Delete <Del>

Edit Find Next <F3>

Edit Input Assistant <F2>

Edit Next Error <F4>

Edit Previous Error <Shift>+<F4>

Online Run <F5>

Online Toggle Breakpoint <F9>

Online Step Over <F10>

Online Step In <F8>

Online Single Cycle <Ctrl>+<F5>

Online Write Values <Ctrl>+<F7>

Online Force values <F7>

Online Release Force <Ctrl><Shift>+<F7>

Online Write/Force Dialog
/

<Shift>+<F7>

Window Messages <Shift>+<Esc>

FBD

Insert Network (after) <Shift>+<T>

Insert Assign Ctrl + A

Insert Jump Ctrl + L

Insert Return Ctrl + R

Insert Operator Ctrl + O

Insert Function <Ctrl>+<F>

Insert Function Block Ctrl + B

Insert Input Ctrl + U

Extras Negate Ctrl + N

Extras Zoom <Alt>+<Enter>

CFC

Insert POU Ctrl + B

Insert Input Ctrl + E

Insert Output Ctrl + A

Insert Jump <Ctrl>+<G>

Insert Label Ctrl + L
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Insert Return Ctrl + R

Insert Comment Ctrl + K

Insert POU input POU Ctrl + U

Extras Negate Ctrl + N

Extras Set/Reset / <Ctrl>+<T>

Extras Connection <Ctrl>+<M>

Extras EN/ENO Ctrl + O

Extras Zoom <Alt>+<Enter>

LD

Insert Network (after) <Shift>+<T>

Insert Contact Ctrl + O

Insert Parallel Contact Ctrl + R

Insert Function Block Ctrl + B

Insert Coil Ctrl + L

Extras Paste Below Ctrl + U

Extras Negate Ctrl + N

SFC

Insert Step Transition (before) <Ctrl>+<T>

Insert Step Transition (after) Ctrl + E

Insert Alternative Branch (right) Ctrl + A

Insert Parallel Branch (right) Ctrl + L

Insert Jump Ctrl + U

Extras Zoom Action/Transition
/

<Alt>+<Enter>

 SFC <Enter>

PLC

<Enter>

<Spacebar>

Extras Edit Entry <Enter>
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<Spacebar>
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8.6

1500, 3100, 3200, 3400, 3500, 3600, 3700, 3800, 3900, 4000, 4100, 4200, 4300, 4400, 4500 

1100 '<name>'  hex 
 lib 

1101 '<Symbol>' <Symbol>  POU
/

1102 '<Symbol>' <Symbol>
<Symbol>

1103
'<address>'

'<name>'  16K 
 16K 

 PLC 

1200  '%s'  '% 

1300 '<name>'

1301  .lib

1302 Online Change

1400 '<name>

1401 '<name>' <name>
 1 

1500

1501 'VAR_IN_OUT':'<name>'  POU 

1502 '<name>'  POU 
 POU

 POU 

PROGRAM a
...
VAR_GLOBAL
a:INT;  
END_VAR
 ... 
a *  POU  a .. *) 

1503 POU ‘<name>’
'TRUE'

 POU  FBD  KOP
 TRUE

1504 <name>’ (‘<number>’)
IF a AND funct(TRUE) THEN ....
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 a  funct

1505 '<name>' POU  FALSE

1506 '%s'

1600  DB  Siemens POU

1700 CFC

1800 <name>  #<
>  '%s'

1801 '<name> number
'<name>'

1900  POU 
'<name>'  POU  PLC_PRG

1901

1902 '<name>'

1903 <name>

3100
'<number>' <number>K

3101
'<number>' <number>K

3110 '<name>' .hex  INTEL Hex 

3111  '<name>' 
64K

.hex

3112 .hex

3113

3114 .hex

3115
VAR_IN_OUT

"near" " huge"
"far"

VAR_IN_OUT 

3120  64K  64K

3121 POU  POU 
 64K

 POU  64K

3122 64K  POU  64K

3130 '<number>' 
DWORD '<number>' 
DWORD

POU
Debug Project

Options Build

3131 '<number>' 
WORD '<number>' 
WORD

 PLC 
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3132 '<number>' 
WORD '<number>' 
WORD

 PLC 

3150 '<name>'
<number>  IEC 

 C 

 IEC 

3160 '<name>' <name>

3161 '<name>' .obj  C 
.lib  .lib 

3162
'<name>'Symbol '
<name>'  '<name>'

'<name>')

.obj  C 

3163 '<name>'
'<name>'

'<name>' '<name>'

.obj
 C 

3200 "%s (%d)

3201 <name> <network>
 512 

 16 68K 

3202 / /  CONCAT(x, f(i))

3203

3204  32K  32767 

3205
POU
3000

 POU  3000 

3206  32767 

3207

3208

3209
MIN  1  2

3210 '<name>'

3211  10 

3250  8 

3251  8 

3252 <number>

3253 name

3254
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3400 .exp 

3401 .exp 

3402 .exp 

3403 <name> .exp <name>

3404 .exp 

3405  PLC .exp  PLC 

3406 '<name>' .exp  SFC POU 

3407 '<name>' .exp <name>

3408  '<name>' .exp <name>

3409 '< name>' .exp <name>

3410 '<name>' .exp <name>

3411 '<name>' .exp <name>

3450 PDO'<PDO-name>'
COB-Id

 PLC Properties
 PDO <PDO >  COB ID

3451
EDS

'<name>' CAN Project
Options

3452 '<name>' <name>

3453 '<name>' <name>

3454 '<name>'
PLC Settings Check 

for overlapping addresses

size

3455 GSD '<name>' Profibu Project
Options

3456  profibus 
'<name>'

<name>

3457

3500 'VAR_CONFIG'
'<name>' Variable_Configuration _

3501 'VAR_CONFIG'
'<name>' Variable_Configuration _

3502 'VAR_CONFIG'
'<name>'

Variable_Configuration _
 POU 

3503 'VAR_CONFIG'
'<name>'

Variable_Configuration _
 POU 

3504 'VAR_CONFIG Variable Configuration
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3505 '<name>’ Variable_Configuration _

3506
Access Variables

< > '<
>' < > < >

3507 'VAR_ACCESS' Access Variables
< >

'< >' < > < >

3550 '<name>'

3551 '<name>'

3552 '%s'
'<name>'

Single

3553 '%s'
'<name>'  'BOOL'

Single BOOL

3554  '<name>' Program call
 POU

3555 '<name>' Append program call
 POU 

3600 Rebuild All
 PLC 

3601 <name>

3610 '<name>'

3611 '<name>' Project Options
Directories

3612  POU (<number>)  POU Target Settings / 
Memory Layout /  POU 

3613

3614
 POU 

'<name>' Program  POU PLC_PRG

3615 <name>
 program

 POU  PLC_PRG
Program

3616

3617

3618

3700 POU ‘<name>'
‘<name>'

 POU  POU
 POU

3701  POU 

Project Rename object
Object Organizer  POU 
 POU POU

PROGRAM FUNCTION  FUNCTIONBLOCK 
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3702  100 

3703 '<name>'  POU 

3905 <POU 0> -> <POU 1> -> ..-> 
<POU 0>

 FB 

3720 'AT'  AT 

3721
 'VAR' 

'VAR_GLOBAL'  VAR  VAR_GLOBAL 

3722 'BOOL'

3729 '<name>
name

‘alignment 2’
var1 AT 

%IB1:WORD

3740 name

3741

3742

3743  INT 

3744 '<name>'
-
-
-

3745

3746 '<name>'
'<name>'

3747 name

3748 ARRAY OF ARRAY

3749 '<name>'

3750 '<name>'

3760 Shift/F2 Edit Autodeclare

3761 'VAR_IN_OUT'  VAR_IN_OUT 

3780
 VAR VAR_INPUT

VAR_OUTPUT 
VAR_IN_OUT

POU

3781  "'END_VAR'  END_VAR 

3782
 END_VAR

 END_IF

3783  END_STRUCT' 
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3800 Project Options Build

3801 '<name>' <Size>  1 
/

 PLC 

3802 '<name>' <number> 

/

 PLC 
 POU 

3803 '<name>' <number>’

/

 PLC 

3820 "'VAR_OUTPUT' 
'VAR_IN_OUT'

_

3821

3840 '<name>'  POU  VAR_EXTERNAL 

3841 '<name>'  VAR_EXTERNAL 

3900

3901  4  %QB0.1.1.0.1

3902 Project
Options Autoformat

3903  IEC61131-3 

3904 t#49d17h2m47s295ms

3905  IEC61131-3 

3906  IEC61131-3 

3907  IEC61131-3 

3908

4000

4001 '<name>'

4010 name
name

Browse 
Online Help

4011
'<name>' '<name>'

name
name

4012
'<name>' '<name>'

name
name

<  2> '<name>'
<  1>

4013
name name

name
name

<  2> '<name>'
<  1>
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4014 name
name SINT#255

4015 name <var1>.<bit>  REAL/LREAL  var1

4016 '<number>'
name

4017 'MOD' 'REAL'  MOD 

4020 'ST' 'STN' 'S' 'R'

4021 %S

4022

4023 + -

4024 name operator 
0 operator 1

4025 name =
=>

4026 BITADR %1 0.1

4027

4028 INI  INI 

4029 fun1 a fun1 b c d e

4030 ADR

4031 ADR
BITADR

 BITADR BITADR 

4032 <name> <number>
number

4033 <name> <number>
number

4034  0 0
— — 0

4035
replaced constants

 ADR 
 VAR CONSTANT

Project Options Build
Replace Constants

4040 name

4041 name  POU name

4042  %d Anzahl

4043 Format of label invalid.
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4050  POU %s
Project Add Object
name  POU name

 POU 

4051 %s name

4052 %s  FB %s name
name

4053 %s  POU name

4054  POU 
INDEXOF  POU 

4060
VAR_IN_OUT %s  VAR_IN_OUT 

 VAR_IN_OUT  POU 

4061 %s %s VAR_IN_OUT 
 VAR_IN_OUT  POU 

4062 %s %s VAR_IN_OUT  POU 

4063 %s %s

4064 VAR_IN_OUT  VAR_IN_OUT 

4070 POU

4071

4100

4110 [ index ] [ index ]  ARRAY OF 

4111 INT

4112 1 2 3

4113 1 2 3

4114

4120 '.' . variable  STRUCT 
FUNCT10N_BLOCK  FUNCTION 

 PROGRAM 

4121 name object name name object name

4122 %s name

4200 LD  IL  LD 

4201  IL  IL 

4202
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4203 name name  IL 
JMP RET CAL LDN LD TIME

4204

4205 ')'

4206

4207
N
BOOL BYTE WORD

DWORD
N

4208 BOOL

4209

4210
CAL CALC CALN

4211 IL

4212 CAL

4213 S R BOOL

4250 ST
 POU  ST 

4251 %s

4252 %s

4253 IF ELSIF BOOL IF  ELSIF 

4254 WHILE BOOL WHILE

4255 WHILE BOOL UNTIL

4256 NOT BOOL NOT

4257 FOR
INT DINT DWORD

4258 FOR

4259 FOR
INT FOR

4260 FOR
INT FOR

4261 FOR
INT FOR

4262 EXIT FOR WHILE UNTIL EXIT

4263 ELSE
END-CASE

CASE ELSE
END_CASE

4264 CASE  DINT
DWORD
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4265  CASE 

4266

4267

4268

4269 ELSE
END_CASE

END_CASE ELSE CASE

4270 CASE %ld CASE CASE

4271

4272 %s
%s %d

4273 CASE %ld %ld
%ld %ld  CASE 

4274 CASE ELSE  CASE ELSE

4300 BOOL  RETURN 

4301 POU %s  %d  POU  VAR_INPUT 
VAR_IN_OUT 

4302 POU %s  %d  POU  VAR_OUTPUT 

4303 %s name

4320 name

4321 name  BOOL

4330 name EN  POU name  EN

4331 name
number  POU number

4332 name name POU  VAR_IN_OUT 

4333

4334  RETURN  TRUE

4335  RETURN 
TRUE

4336

4337

4338 %s  POU name

4339 name name
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4340 BOOL

4341 BOOL  RETURN 

4342 name EN  EN 

4343 name
name name  VAR_INPUT CONSTANT 

 POU 

4344 S R BOOL

4345
name

name
type type

 POU name name

4346

4347 VAR_IN_OUT  VAR_IN_OUT 
 POU 

4350  SFC SFC  SFC POU 

4351 name

4352 name

4353 name

4354 name name

4355 FB

4356 name

4357  IEC 
 iecsfc.lib 

Project Options Paths

4358 %s IEC SFC POU 

4359 %s  IEC 

4360 %s

4361 %s

4362 %s

4363 IEC—
name

4364  BOOL

4365 name name
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4366 name

4367 name

4368 name name  POU  POU 

4369  FBD  LD 1

4370  IL 

4371 name

4400 POU %s /  POU  IEC61131-3  MAS CPU

4401 S5 %lu 
9990s  BCD 

4402  I/O 

4403 STEP5/7 
 IEC61131-3

 STEP5/7  IEC61131-3

4404 STEP5/7 
 IEC61131-3

 STEP5/7  IEC 61131-3

4405  STEP5/7 
 IEC 61131-3  IEC 

4406 STEP5/7 
999  BCD 

4407 STEP5 
IEC61131-3  STEP5/7  IEC61131-3  DUF

4408  IEC61131-3 /  IEC61131-3

4409  ACCU1  ACCU2
 IEC 61131-3

4410  POU  POU

4411  SEQ 

4412  no 11  PLC 

4413

4414 FB/FX  S5D POU

4415  POU

4416 S5/S7

4417 *)

4418 FB/FX 8 POU

4419 *
FB/FX-Name

4420  FB/FX  POU

4421 FB/FX  POU
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4422  FB/FX  POU

4423  FB/FX  POU 

4424 FB/FX 
0

 POU 

4425

4426  POU  STEP 
5  PB10  POU 

4427

4428  STEP5 

4429

4430  IEC  IEC 61131-3  POU 

4431
 STEP5 STL 
VAR_OUTPUT  POU 16

4432  IEC 61131-3 

4434  POU 100

4435 / Load  LD

4436 IEC
61131-3 VKE VKE

4437

4438 C DB ADB

4500 F2

4501

4520 name name

4521 name

4522 flag off flag off

4550  OD 
number Line line number /

4551 OD
number Line line number /

4552  OD
number Line line number /

4553  OD
number Line line number /

4554  OD 
number Line line number

variable
variable name POU
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4555 OD number Line line
number

4556 OD number Line <number>
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8.7

/

 TwinCAT PLC Control 

/

/

/

/

/  TwinCAT PLC Control 

/

/

/

/

/

/cmd cmd cmd

Path ofTwinCAT PLC Control-Exe file Path of the project / Command1 / Command2

D:\dir1 TwinCAT PLC Control C:\projects\ampel.pro /show hide /cmd command.cmd 

 ampel.pro  command.cmd 

cmdfile

cmdfile

@

Online Login

Online Logout

Online Run

Online Simulation

Online Simulation
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File New

File Open

File Close

File Save

File
Save as

 TwinCAT PLC Control File Exit

Rebuild All Project
Rebuild All

Project Check

Project Build

1 N 1 N
Project Import

expfile Project
Export

 expmul

out msg msgfile

out

out
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 OK 
 yes 

 no

 noall

 yesall

 OK OK

 NO No

Cancel

/debug /

1 10 10
0- 9

dir lib libdir libdir

dir compile compiledir compiledir

 CMDFILE 

 5000 5

Extras Load Watch List

Extras
Save Watch List

Extras
Rename Watch List

Extras Read Receipt
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Extras
Write Receipt

1 2  N

1 2  N

Runtime System
 Net-Id

 172.16.77.23.1.1 811

 ampel.pro  w.wtc 

 watch.wtc
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C:\work\projects\ampel.pro

 OK 

c:\work\w.wtc

1000

c:\work\watch.wtc


