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Table 3-1 Protected Idemnifiers in ST programming language
A
ABS ANYTYPE_TO_LITTLEEYTEARRAY
ACOS ARRAY
AND AS
ANYOBJECT ASIN
ANYOBJECT_TO_OBJECT AT
ANYTYPE_TO_BIGBY TEARRAY ATAN
B
BIGBYTEARRAY_TO_ANYTYPE BY
BOOL BYTE
BOOL_TO BYTE BYTE_TO _BOOL
BOOL_TO_DWORD BYTE_TO_DINT
BOOL_TO_WORD BYTE_TO_DWORD
BOOL_VALUE_TO_DINT BYTE_TOL_INT
BOOL_VALUE_TO_INT BYTE_TO_SINT
BOOL_VALUE_TO_LREAL BYTE_TO_UDINT
BOOL_VALUE_TO_REAL BYTE_TO_UINT
BOOL_ VALUE_TO_SINT BYTE_TO_USINT
BOOL_VALUE_TO_UDINT BYTE_TO_WORD
BOOL_VALUE_TO_UINT BYTE_VALUE_TO_LREAL
BOOL_VALUE_TO_USINT BYTE_VALUE_TO_REAL
C
CASE CTD_UDINT
CONCAT CTu
CONCAT_DATE_TOD CTU_DINT
CONSTANT CTU_UDINT
COS CTuD
CTD CTUD _DINT
CTD_DINT CTUD_UDINT




D

DATE

DATE_AND_TIME
DATE_AND_TIME_TO_DATE
DATE_AND_TIME_TO_TIME_OF_DAY
DELETE

DINT

DINT_TO_BYTE
DINT_TO_DWORD

DINT TO_INT
DINT_TO_LREAL
DINT_TO_REAL
DINT_TO_SINT
DINT_TO_STRING
DINT_TO_UDINT

DINT_TO UINT
DINT_TO_USINT
DINT_TO_WORD
DINT_VALUE_TO_BOOL

DO

DT

DT_TO_DATE
DT_TO_TOD
DWORD
DWORD_TO_BOOL
DWORD_TO_BYTE
DWORD_TO_DINT
DWORD TO_INT
DWORD_TO_REAL
DWORD_TO_SINT
DWORD_TC_UDINT
DWORD_TO_UINT
DWORD_TO_USINT
DWORD TO WORD

DWORD_VALUE_TO_LREAL
DWORD_VALUE_TO_REAL

£
ELSE END_REFEAT

ELSIF END_STRUCT

END_CASE END_TYPE

END_EXPRESSION END_VAR

END_FOR END_WAITFORCONDITION

END_FUNCTION END WHILE

END_FUNCTION_BLOCK ENUM_TO_DINT

END_IF EXIT

END_IMPLEMENTATION EXP

END_INTERFAGE EXPD

END_LABEL EXPRESSION

END_PROGRAM EXPT

F

F TRIG FOR

FALSE EUNCTION

FIND FUNCTION_BLOCK

G

GOTO




IF

INT_TOQ_SINT

IMPLEMENTATION INT_TO_TIME
INSERT INT_TO_UDINT

INT INT_TO_UINT
INT_TO_BYTE INT_TO_USINT

INT TO DINT INT TO WORD
INT_TO_DWORD INT_VALUE_TO_BOOL
INT_TO_LREAL INTERFACE
INT_TO_REAL

L

LABEL LREAL_TO_REAL
LEFT LREAL_TO_SINT

LEN LREAL_TO_STRING
LIMIT LREAL TO_UDINT

LITTLEBYTEARRAY_TO_ANYTYPE
LN

LREAL_TO_UINT
LREAL_TO_USINT

LOG LREAL VALUE TO_BOOL
LREAL LREAL_VALUE_TO_BYTE
LREAL TO_DINT LREAL VAL UE_TO_DWORD
LREAL_TO_INT LREAL_VALUE_TO_WORD
G

MAX MOD

MID MUX

MIN

N

NOT

O

OF OR

P

PROGRAM




R_TRIG REAL_VALUE_TO_BYTE
REAL REAL_VALUE_TO_DWORD
REAL_TO_DINT REAL_VALUE_TO_WORD
REAL_TO_DWORD REPEAT

REAL_TO_INT REFLACE

REAL TO LREAL RETAIN

REAL_TO_SINT RETURN
REAL_TO_STRING RIGHT

REAL_TO_TIME ROL

REAL_TO_UDINT ROR

REAL_TO_UINT RS

REAL_TO_USINT RTC
REAL_VALUE_TO_BOOL

5

SEL SINT_TO_WORD

SHL SINT_VALUE_TO_BOOL
SHR SQRT

SIN SR

SINT STRING

SINT_TO_BYTE STRING_TO_DINT
SINT_TO_DINT STRING_TO_LREAL
SINT_TO_DWORD STRING_TO REAL
SINT_TO_INT STRING_TO_UDINT
SINT_TO_LREAL STRUCT
SINT_TO_REAL StructAlarmid
SINT_TO_UDINT STRUCTALARMID_TO_DINT
SINT TO UINT StructTaskld
SINT_TO_USINT

T

TAN TOD

THEN TOF

TIME TON

TIME_OF _DAY TP

TIME_TO_INT TRUE

TIME_TO _REAL TRUNC

TO TYPE




U

UDINT UINT_TO_UDINT
UDINT_TO_BYTE UINT_TO_USINT
UDINT_TO_DINT UINT_TO_WORD
UDINT_TO_DWORD UINT_VALUE_TO_BOOL
UDINT_TO_INT UNIT
UDINT_TO_LREAL UNTIL
UDINT_TO_REAL USELIB
UDINT_TO_SINT USEPACKAGE
UDINT_TO_STRING USES
UDINT_TO_UINT USINT
UDINT_TO_USINT USINT_TO_BYTE
UDINT_TO_WORD USINT_TO_DINT
UDINT_VALUE_TO_BOOL USINT_TO_DWORD
UINT USINT_TO_INT
UINT_TO_BYTE USINT_TO_LREAL
UINT_TO_DINT USINT_TO_REAL
UINT_TO_DWORD USINT_TO_SINT
UINT_TO_INT USINT_TO_UDINT
UINT TO LREAL USINT TO UINT
UINT_TO_REAL USINT_TO_WORD
UINT_TO_SINT USINT_VALUE_TO_BOOL
Vv

VAR VAR_OUTPUT
VAR_GLOBAL VAR_TEMP
VAR_IN_OUT VOID

VAR_INPUT

W

WAITFORCONDITION WORD_TO_INT
WHILE WORD_TO_SINT
WITH WORD_TO_UDINT
WORD WORD_TO_UINT

WORD_TO_BOOL
WORD_TO_BYTE
WORD_TO_DINT
WORD_TO_DWORD

WORD_TO_USINT
WORD_VALUE_TO_LREAL
WORD_VALUE_TO_REAL

X

XOR

323200000000
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Table 3-2 Additional reserved identifiers of the 5T language

A

ACTION ADD_TIME

ADD ADD_TOD_TIME
ADD_DT_TIME

B

BCD_TO BYTE BCD_TO_LWORD
BCD_TO_DINT BCD_TO_SINT
BCD_TO_DWORD BCD_TO_WORD
BGD_TO_INT BYTE_TG_BCD

C

CONFIGURATION CTU_ULINT
CTD_LINT CTUD_LINT
CTD_ULINT CTUD_ULINT
CTU_LINT

D

DINT_TO_BCD DIVTIME

DIV DWORD_TO_BCD
£

EN END_STEP
END_ACTION END_TRANSITION
END_CONFIGURATION ENO
END_RESOQURCE EQ

E

F_EDGE FROM

G

GE cT

|

INITIAL_STEP INT_TO_BCD

L

LE LWORD

LINT LWORD_TO_BCD
P

G

MUL MULTIME

N

MS

R

R_EDGE RESOURCE




S

SEMA SUB_DT_DT
SINT_TO_BCD SUE_DT_TIME
STEP SUB_TIME

SUB SUB_TOD_TIME
SUB_DATE_DATE SUB_TOD_TOD
=

TRANSITION

u

ULINT

v

VAR_ACCESS VAR_EXTERNAL
VAR_ALIAS R oo
W

WORD_TO_BCD

1.24 0O0OOOOO

U StTubuguugouougobd tobuoobugob gobuoobuoooud

Jooooobooouogoon
0o uoooogn
U0 ouoogoogog

Joogbtubud 4ot =—buoboobouobogd

Jooooood

0o uonoobogbogn

1.2.4.1 00

Jogoboobtdboogbogbgobogbobubobobobuobnoboobouon

0o

Jougoogogd

0 1

+1

743 -5280 60 000

Jouooobouoooooouon

123,456 OO OO0
36. oot
10 20 30 UUOOUOoOO

U St ooouoon

-1
-32 211 321




HEN
24110001

«8#1 0 U
<l 00 OO

oot 1ssuggbogobgod
2#1111 8#17  16#F

1.242 000

ougooogd

0.0 1.3 -0.2 827.602
0000.0 +0.000743 60_000.15 -315.0066

Joogogogd

1. gotdboogbogouoboood
1,000.0 OOOUgg
1.333.333 gooouoogn

1.24.3 00

oot obobuoboboobouobooooouon
Jouooobodouooood 10000 000N

3x10°0 STOOOOOOOOOO0O0O00O000O
3.0E+8 3.0E8 3e+8 3E8 0.3E+9

0.3e9 30.0E+7 30e7

Jouoooodon

3.E+8 UUU0OLOO0O0OOUOOOoUn
8e2.3 oooooogod

333e-3 UHUOOUOODOOOOUOON
30E8 UL OOOON

1.24.4 000

Joobdooboobound  obd 10 TRUED O FALSHIO OO



Example:
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i E)- /7 13 squivalent a = TROE
FAISE: f/ is equivalent to b = 0

L=

1.245 0000000
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0000000000 0O000DO000D0DOO000DODOOO0OOODOOoO® # 0O
Examples:
INI#=05 INI#Llo®IT INI#C#3T7
WCRD#25a WORD#LO#ET WORDHCS#377
REAL$2S3 REALALE+ET REAL#S#377
RELALF255. 0 REAL#Z . O0ES LEEALAZ55.0
1.25 OO0
0000000

Jooboooobgd obbtbobbuobboobouobbuobbuoon
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0000000 ASCIl code $20to $7E,$80to SRFU U D O O DO O (ASCII code $24)] [0 I
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Table 3-3  2-character combinations for special characters in strings
Character combination Meaning
o5 Daollar sign $ ($24)
5 Apostrophe ' (827)
sL or — Line Feed LF ($0A)
ol or S Camiage Return + Line Fead CR + LF ($0D$0A)
<E o So Form Feed FF (30C)
R or =T Camage Return CR (S0D)
=T or L Horizontal tab (HT) ($09)
Examples:
o Empty string {length 0).
R String of length 1 containing the letter A
B String of length 1 containing a blank.
o String of length 1 containing an aposirophe.
"BREL" Two equivalent representations for a string of length 2 containing the characters
"FODS0AT CR and LF.
F5%¢1.00f String of length 5 containing $1.00.
TextSRSL! String of length 6 containing the word Text followed by the characters CR and LF.
RCUY Two equivalent representations for a string of length 3 containing the German
'#CasDESTC | umiauts AGG (A, O, u with diaresis).
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ST source file
=1 sourcefie
Source file section
Section start — L FUNCTION Testl : EEAL
I
: }'f VAE CONETANT
= _ Declaration PT : REAL := 3.1415;
< section \l END _ VAR
l-_____‘_-‘
source fie VAR INPUT
sactions rl : REAL;
* END _ VAR
L
Statement f Testl := PI * ¥l * rl;
~ saction \. 2
I - |
Section end E— i S
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Table 3-5 EFLEIH‘IDEEE of statemeants
{/ Value assignment
Status := 17:;

ff Control SCATED&ENT
IF a = b THEN

FOR c z= 1 TO 10 DO
b t= b 4+ 2
END FOR.
END IF:
/J Funetion call
ratVal = Tescl (10.0):
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Table 3-6 Examples of comments

his i3 a ana-lins commant.

=l

L
g

/) This is an example of a one-line comment
// used several times in succession.
B = 23;

(* The above example 15 easier o ©dit as a
multi-line comment.
1'|
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HEN

oo

OO0

Ooon

Joogon

Joooogob 1008001600 3200 ooobd 0

0 BOOL 1 0, 1 or FALSE, TRUE

00 BYTE 8 16#0 to 16#FF

O WORD 16 16#0 to 16#FFFF

00 DWORD 32 16#0to 16#FFFF _FFFF

00000

00000000000000000000000000 ooOOOOOO oo000OO

0000

000 SINT 8 -128 to 127 (-2**7 to 2**7-1)

0ooo00n U SINT 8 0 to 255 (0 to 2**8-1)

00 INT 16 -32. 768 to 32 767 (-2**15 to
2**15-1)

0ooo0 UINT 16 0 to 65_535 (0 to 2**16-1)

000 DINT 32 -2 147 483 648 to 2 147 483 647
(-2**31 to 2**31-1)

0ooo0n UDINT 32 Oto 4 294 96 7295 (0 to 2**32-1)

0 0O U (per IEEE| REAL 32 -3.402_823 466E+38to

-754) 1.175_494 351E 38, 0.0,
+1.175 494 351E - 38 to
+3.402_823_466E+38
00023000000 600000
s0000 1000

O 0O 0 0O |LREAL 64 -1.797 693 134 862 315 8E+308

0 IEEE-754] to -2.225 073 858 507 201 4E -
308, 0.0,
+2.225 073 858 507_201 4E- 308
to+1.797_693 134 862 315 8E+308
00052000000 1500000
110000 1000

000000000000000000000

10000000 |TIME 32 T#0d_Oh_Om_0s_Omsto

0oo T#49d_17h_2m_47s 295ms
0000000000000 200
000000 300000
T#0d Oh Om 0Os Oms

10000000 DATE 32 D#1992-01-01 to D#2200-12-310 O
00000000 4000000
00 200000 D#0001-01-01

0000oOoooO | TIME_OF_DAY(TOD) | 64 TOD#0:0:0.0 to TOD#23:59:59.999

HEN

ogobgoooboggoy 200
Jgooogoodg 3000040




TOD#0:0:0.0

oooon DATE_AND_TIME(DT) 64 DT#1992-01-01-0:0:0.0to

DT#2200-12-31-23:59:59.999
oo bobodgouod
oot DT#0001-01-01-0:0:0.0

Ooon

oo oboobouobood
Doooooooooooog """ O0"Toobbobofdd STRINGA00p D D OO Oodd
gsgouun

ogobogbobogobogbobgbongn

100/0000 STRING 8 ASClicode $00 OO $FOODDOO

00000 00 Dooo)

oot bobtubtuobobubotuobobubouobobd

String data type ( unformatted)

+— STRING )

[ -
Lf:.[_)_ Constant ex pression —Q)—

Character string kength
INT data type, value: 1 ..254
Default: 80

Figure 3-5  Syntax: STRING data type

1412 0000000000000

Jooooobooouooooooga




Table3-8  Symbolic constants for the value range limits of elementary data types
Symbolic constant Data type Value Hex notation

SINT#EMIN SINT -128 16#80
SINT#FMAX SINT 127 16#7F
INT#MIN INT -32768 1622000
INT#MAX INT 32767 1627FFF
DINTZMIN DINT -2147483648 16#8000_0000
DINTH#MAX DINT 2147483047 16#7FFF_FFFF
USINTH#MIN USINT 0 16800
USINT#MAX USINT 255 165FF
UINTZEMIN UINT 0 1620000
VINTFMAX UINT 65535 16#FFFF
UDINT#MIN UDINT 0 16%0000_0000
UDINTHMAX UDINT 4204067255 16#FFFF_FFFF
TEMIN TIME T#0ms 1620000_00007
TIMEZMIN
T#MAX TIME T#49d_17h_2m_47s_205ms|  16#FFFF_FFFF
TIMERMAX
TOD#MIN TQD TOD#00:00:00.000 168#0000_0000"
TIME_OF_DAY#MIN
TOD#MAX TOD TOD#23:59:50.999 16#0526_5BFF’
TIME_OF_DAY#MAX
' Intemal display only

1.413 0000000
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Table 3-8 General data types
General data type Data types contained
ANY_BIT BOOL, BYTE, WORD, DWORD
ANY_INT SINT, INT, DINT, USINT, UINT, UDINT
ANY_REAL REAL, LREAL
ANY _NUM ANY_INT, ANY_REAL
ANY_DATE DATE, TIME_OF_DAY (TOD), DATE_AND_TIME (DT)
ANY ELEMENTARY ANY BIT, ANY NUM, ANY DATE, TIME, STRING
ANY ANY_ELEMENTARY, user-defined data types (UDT), system data types,
data types of the technology objects
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32 alarmld O OOQOQOOOO
StructAlarmid
OO0OdOoO0gdnO alarmid O O
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SIMOTIONU O OO UODOOO
STRUCTALARMID#NIL
32 taskld DO QOO0 QOQOQOogQ
StructTaskld

Jouooobooouon
good SIMOTIONO OO
[ [ [ [ [
STRUCTTASKID#NIL

Jdooooobodouoooogo

0000 0000 O
STRUCTALARMID#NIL StructAlarmid OO0 Alarmid
STRUCTTASKID#NIL StructTaskld OO0 Taskld
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TYPE/END _TYRE
e interface [ [

« implementation [ [
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User-defined data types - UDT (unformailted)

TYPE |dentif e

UDT identilier

| Datatypa I-

ARRAY | l )
data ty pe E} Initial z aticn | ;O ( END_TYPE )+

specification

Enum erator
| datatype
specification

STRUCT

|| datatype
specification

Figure 3-6  Syntax: User-defined data type
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Jouooobooodgouon 1070 0

OO0 ubTOOO END TYPEIODUOOOOOOOOD TYPE/END TYPEHOOODOD
ogobogbtbouobgbubobgbgbuboboboogd

Joooooboooud ubroogboobouobooboobuobooboobouod UubDT
Joooobtouoboobuoboobobuoboboobuobnoboobouon

HEN

otgobobgbotuboboogbgbubooobd 106 UL DOOOUooogoon
Jogooogo ubrououogood 1a300d

1.423 000000000000

Do0o0oooooon oooooooooobooond OubTdoo TYPE/END_TYPE O
oon

TYPEIOOOOOOOOO {:=initialization } ; END_TYPE
TYPEE O OUOOOOOOOOO {:=initialization } ; END_TYPE
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Table 3-12  Examples of derivation of elementary data types

TYPE
I1l: INT: !/ Elementary data type
R1: REAL: {/ Elementary data type
RZ2: Rl1: {/ Derived data ctype (UDT)

D TYERE

VAR
i) Ihese varisb.=3 can be ussed wherever
f{ variables o tType LNl can be used.
myll © 1L;
mylZ = INI; f/ NOo derived data Lype!
[/ lhese variables can bt used wherever
// variables of Type REAL can be used.
myRl : R1;
nyR2 : R3;

END VAR

myll = 1:

myld := 2;

myRl = 2.22;

oo [ b
C O - §-

myR2 !



1424 000000 ARRAY

ARRAYL O DU OOOGOO TYPE/END TYPEHUUOOOOOOODDODOOOOOOOO
Joooobodouoooogn orFUdu0gouonoooobouonon

TYPEI O OO ARRAYOO O O OO {:=initialization } ; END_TYPE

ARRAY data type specification junformattad)

In dex speciication

—+ ( ARRAY }-”'.I'p Conslan oxpression O Constant expression |-{] )

DINT data type DINT data type

I ? } Data type I -

Figure 3-7 Syntax: ARRAY data type specification
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Table 3-13  Examples of one-gimensional arrays

TYFE
x : ARRAY[0..8] OF REAL;
y : ARBRA¥[1..10] OF CL;:
END_TYFE

Jogoboobtdboogbogbgobogbobubobobobuobnoboobouon
HEN

Table 3-14  Examples of multi-dimensional arrays

IYTYE
a4 3 ARRAY[l1..3]) OF INI; f/ one—dimensional array (3 columns):
matrixl: ARRERY[l..4] OF &; S/ two-dimensional Field
/7 (4 lines with 3 columns)
b: ARRAY[4..3] OF INT: S/ one-dimensional array (S columns):
matrixZ: ARRRY[10D..1¢] OF b: S/ two=-dimensional Field
S/ (T lines with 5 columns)
END TIFE
VAR
m: macrixl; f/ Variable m of data typs two-dim. Fisld
n: macrix; // Variable m of data type two-dim. Field
END VAR
mi4] [3] == 9; f/ Write to Matrixl at J1ine 4, column 3
nflé] [B] := 10; // Write to MatrixZ at line 7, column S5

00o00o0Doo00o

000 a[] 0 a@RID0O000O000O00DOO

00000 1[1] 000 2M40000000C0000000000000000000
00000

Jobboooboboobuoobuobboobboobuooobuobobuobb
od
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TYPEE O OUOOOOOOOOO {:=initialization } ; END_TYPE



Enumerator data type specification (unformatind)

Enumerator element

—- @ |dentif s I @ >
Y
g

Figure 3-8 Syntax: Enumerator data type specification

oot bgbdgbobgbgbubobobububobobubogon
Jouoooboobouoooboobuooood

Jooooobooouoooboobouoogoog® # Jooogogd

00000 enum_type#MIN [ enum_type#MAX DO OO0OOOOOOOOOOOOMO
OO enum type OO0 OOOOOOOOO

Jo00odnd ENUM_TO DINTHWOOOOOOUOOODOOO

Table 3-15 Examples of enumerator data types

TYPE

Cl: {RED, GREEN, BLUE);
END TYPE
"l.'.;_..q

myCll, myCl2, myCl3 : Cl;
END VAR
myCll := GREEN:;
myCll := C1#GREEN;
myCl2 := Cl18$MIN: rFf BRED
myCl3 == Cl§MRAX: ! f BLUE

otgobobgbotuboboogbgbubooobd

Joooobtouoboobuoboobobuoboboobuobnoboobouon
oogogo

1.426 UOUOOOOO STRUCTUOOO

DO0O00D0D0O0O STRUCDODOODOOO TYPEEND_TYPEUUOODDDODOODDDDOOO
ooooobooogo

TYPEHO OO STRUCTD U UOOOOO END_TYPE



STRUCT data type s pedcification (unformatied)

~ Componants I ~

Do not forget to terminate the END_STRUCT keyweord with a semicolon!

Figure 3-9 Syntax: STRUCT data type specification

The syntax of the companent declaration is shown in the following figure.

Component declaration (unformatted)

dentifier of tha
componant ARRAY
data type
specificatkn

—— |desntifies Data type —@— Inttialization I—LO—-

Figure 3-10 Syntax: Component deciaration
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Table 3-16 Examples of derived data type STRUCT

TYPE f/f UDT definition
Sl: STRUCT
varl : INT:
varz @ WOBRD = 1E¢AFA]:
varl : BYTE == 164FF;
vard : TIME := T#ld lbh 10m 223_2m3;
END STRUCT:
END TYPE

([ (|

VAR
mysl : 31;
END _WAR

mydl.varl i= -4;
mysSl.vard := T#2d Zh 20m 333 Zms;

143 UO0O0OOOOOO
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Table 3-17 Data types of technology objects (TO data type)

Technology object Data type Contained in the technology
package

Drive axis driveAxis CAM'Z PATH, CAM_EXT

Extemnal encoder externalEncoderType CAM'Z PATH, CAM EXT

Measuring input measuringinputType CAM'Z PATH, CAM_EXT

Output cam outputCamType CAM!2, PATH, CAM_EXT

Cam track (as of V3.2) _camTrackType CANM,_ PATH, CAM_EXT

Pasition axis posAxis CAMIE PATH, CAM_EXT

Following axis followingAxis CAM'+ PATH, CAM_EXT

Following object followingObjectType CAM'4 PATH, CAM_EXT

Cam camType CAM. PATH, CAM_EXT

Fath axis (as of V4.1) _pathAxis FATH, CAM_EXT

Path object (as of V4.1) _pathObjectType PATH, CAM_EXT

Fixed gear (as of V3.2) _fixedGearType CAM_EXT

Addition object (as of V3.2) | _addibonObjeciType CAM_EXT

Formula object (as of V3.2) | formulaObjectType CAM_EXT

Sensor (as of V3.2) _sensorType CAM_EXT

Controller object (as 0of V3.2) | _controllerObjectType CAM_EXT

Temperature channeal temperatureControllerType TCoentrol

General data type, ANYQBJECT

to which every TO can be

assigned

) As of Versior V3. 1, the BasicMC, Posilion and Gear technology packages are no longer

confained.

2) For Version V3.0 also coniained in the BasicMC. FPosifior and Gear lechnoiogy packages.

3) For Version V3.0, also conlained in the Posilion and Gear lechnology packages.

4] For Version V3.0, also conlained in the Gear lechnalogy package

Joooooboobouoboobogn

Table 3-18  Symbolic constants for invalid values of technology object data types

Symbolic constant Data type Meaning
TO#HNIL ANYQOBJECT Invalid technology object

1.43.2 000000
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Table 3-19  Example of the use of a data type for technology objects
VAR
nyAxis : poslxis; // Declaration wvariable for axis

nyPos : LBEAL: // Variable for position of axis
retVal: DINT: // Variable for return value of the
/¢ TO function
END VAR
myhxis := Axisl; /! The name Axisl was defined when the axis

// was configured in the project navigator.

[f CGall of function with variables of TI0 data type:
retVal := _enableAxis{axis := myAxis, commandld := _getCommandld()):
S/ Axis is positioned.
retval i= pos(axis := myAxis,

posicion := 100,

commandld:= getCommandId() ):

f/ Scan the position uaing structure aAccess
myPos := myAxis.positiconingState.actualPosition;

googgobg Toboboooogo

Table 3-20 Example of using a technology object

VAR
myPos : LREAL; // Variable for position of axis
retVal: DINT:; /7 Variable for return valus of TO function
END VAR

f/f Call of function without variable of TO data cype
Fr The name AXisl was defined when the axis
Srf was configured in the project navigator.
retvVal i= _enablehAxis{axis = Axisl,
commandId:= getCommandId{) ):

f/f Axis is positioned.
retVal = pos(axis := Axisl
positiosn := 100,
commandId:= getCommandId() ):

// Scan the position using structure access
myPos := Awis] .positicningState.actualPosition:
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Variable declaration (unformatted)
i ldantifior - lritialization
|dentifier oft he variable
o the formal parameter
in FB or FC)
Figure 3-11  Syntax: Variable declaration
HRN
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Table 3-21 Examples of vanable declarations
VAR CONSTANT
PL : REAL = 3.141l5;
END VAR
T_-TER
ff Declaracion of a variable ...
varl : BERL;
ff ... or if there are several wariables of the sams type!
varz, var3, var4d : INI:

f/ Declaration of a one-dimensional array:
al : ARRAY[1..100] OF REAL;
f/ Dezglaration of a charactar string (string):
strl : STRING[40]:
END VAR



1.5.2 0O0OO0OOOOOO

oo obooouobnobooouon

oogon

einterface [J [
o1 100

ePOUU DI DODLODODODOOOOOO )
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Jdouooobooouooood gell STUUOUUOON

1le9 00 ugoun

000 00O 00O

VAR Ooooddgoooonn Od pPOU
1840000400

VAR _GLOBAL OO00O0o0o0oooOo 184 00 | interface OO
000 implementation [0 O

VAR IN_OUT Do /000oodoon g
POUL OOOOOOOOO Ooo
Dodoodgoon O 148 | OO
Dooddd 149 000
HEN

VAR _INPUT Doooddgoooonn 00
Jooodd ood poud | Odod
Dooodggn 0o0d
0 148 U OO 4d4dd 149 0
0000

VAR-OUTPUT Doooddgoooonn oon
Doooddog
0 148 OO0 4d4dd 149 0
Oo0o0dd

VAR_TEMP Oooodddd g
018400000 000

RETAIN Ooooddn Ooood
018400000 interface 0 implementation

OO0 VAR _GLOBAL
CONSTANT Doodddd 111000 HRERERERE

O FB,FGOOOOO VAR

N interface

implementation
VAR GLOBAL

[]
O 0o o
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Initial zation (unformatted)

Conslant expression

Initalizaticn of elementary data types

. I ®— Array initialkzation kst ﬁ.l } g
Intialization of armay s
() Structure infialization list O)

Initial z ation of indridual components within structures

Figure 3-12 Syntax Variable initialization
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Constant axprossion (unfoermated)

Constant
O P 55160

i

O paralor I X predson

| Constant

OR

e

SHL

SHR —@—

O paralor
-
: Constant expression
\-) Unary minusg
—{ NOT }
Mg ation
Dala type conversion funclion B
|7 { Constant
axpression

Constant Constant
€ pre 55 0N _O- eXpPression @

Figure 3-13 Syntax: Constant expression

Array intialization kst junformaited)

Constant axpression

Constant axpmss ion

3 Decimal digit string

Repeat factor

Array intialzation list

Figure 3-14 Syntax: Amray initialization list



Structure inftiali zatien list (unfermatted)

w
L

5 |dentfier —{3— Initiakzati on

e 1L
Designationof the
componant

Figure 3-15 Syntax: Structure initializaton list

Table 3-23 Examples of vanable initiahization

'I_l_"-E_‘:'EtI
J/ Declaration of a wvariable
varl : REAL := 100.9;
ff «os Q¢ 1L GHEI€ AI€ JEVEeral variables o1 the same types

vara, vard, vard : 1INl := l;

vary : REAL = 3 [/ 4.

vart : INT := & * SHL(l, %)

myCl : Cl := GREEN;

arrayl : ARRAY [0..4] OF INT = [1, 3, B, 4, O]

arrayZz : RRRAY [0..35] OF DINT := [€ (T)]:

arrayd : ARRAY [0..10] OF INT := [2 ({2(3),3(1)}),0];
Jf is aguivalsnt to [2(3),3(1),2(3)},3(1)}),0
ff Initimalizacion as follows:
/f Array =lements 0, 1 wvith 3;
// Array elements 2, 3, 4 with 1
ff Array slamsnts 5, € with 3;
[/l Array elements 7, 8, S wich 1;
/! Array element 10 with 0

myAxis : PosAxis := TO#NIL:

END VAR

Table 3-24 Examples of data type initialization

TIYPE
f/ Initimlization of a derived data type
cypel : BEAL := 10.9;
J/ Initialization of an =snumeration data cype
cmyk colour : (cyan, magenta, yellow, black) == yellow;
ff Initialization of structures

wvar rgb colour : STRUCT
ke “red, green, blue : USINT = 255;// white
END_SIRUCL;
new colour : wvar_rgb colour := (red := U, blue := 0):;//green
END IYPE

ool Taooougoboogoug  T1oaNliLloooouoooogouoodd
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Constant block (unformatted)

- ~
——{ VAR CONSTANT )—r Constant declaration { END VAR }—

Figure 3-16¢  Syntax: Constant block ina POU

Unit constant s / global constant block (unfermatied)

_._[ VAR GLOBAL CONSTANT )T Constant declaration |__[ END VAR )_.

Figure 3-17 Syntax Unit constants in interface or implementation section

Constant decla ration (unformatted)

- | dentifier |__r’: Data typo Initialzation —(E_)—»
Identifier of the
constants ARRAY
oy gn ypo
L ) specification

Figure 3-18 Syntax: Constant declaration

Jogoboobtdboogbogbgobogbobubobobobuobnoboobouon
dogooogboobodobougon

Table 3-256 Examples of constants

VAR CONSTANMT
PTI : REAL := 3.1415;

intConst + ANY := 10;
sintConst » EINT := {):
dintlLonst : DINL = 10 0UO;
timelonsc : TIME := TIME$lh;
FLILonat i webaNz[4V] = "Example of a string";
Two PI : REAL := 2 * PI;
END VAR

le oo

Jooodoouooouoon oo oooog oo gruougoogod
Jobobooboooobooboboobnon



Jogoboobtdboogbogbgobogbobubobobobuobnoboobouon
Jouooobooodgouon

oo obooouobnobooouon

oot bgbdgbobgbgbubobobububobobubogon
oo SIMOoTIioOND OOoboood

1.6.1 OO

1611 000000

oot obobuoboboobouobooooouon
Jdooooobooodouon 10500000000

ogoboogbotoouobooboobogd Jodouoboobodbotuoboboubogd
Joooooboooogn

Value assignment junfomalted)

“ariable of the
alementary data type

“ariable of the
enumerator data type

Array variable

Structured vanable

- Absolute Pl access = Expression |—-

Outputs anly

Esxtarnal tag

Access to FB input parameters <1>

Direct DRt access <|>

=1> Only for activated * Permil anguage extensions™ compier option:

Jouooobooouoonoooouon
e[| JOOOOOOOOOOO 11400



e[| OO OUOOOOOUOOOOO 11700
e[| OO OUOOOOOUOOOOO 118 0 U

e[| OO OUOOOOUOODOOO 118 0 [
o | PIUOLOOLOUOLOOOLOOOUOODOOOO 221000 PIOO

1612 000U00OOOUOOOOOO

ogoboogbotoouobooboobogd oo buobboobobooound
e[| JUIOOUODOOOOUON

Do0o0ooooooond @Qu4o)yooo
e[| OO UOODOLOOOUOLODOOUOLOUOOO

Examples
elemVar i T
elemVar ;= elemvarl;

1613 000000000 OOUOODO

Jdouooobooouooood
oot obuobooboobuoboboobouobooboobouon

oo obooboooobodooobooouon

0o

infout 0000000 OOOOOO infout 000 0OD0O0OO0OO0O0O0O0OOOOOOOOO
OooooooOo00 inout00000O0O0O0O0OO 154000000 infout OO0

HRERE
string20 :="'ABCDEFG"
string20 := string30;

doooooodon

Do0oooooooooooon [Laojooboobdooooooooooood
oo BYTEHUUOUOUOOUO ODOOOODO BYTELUOOOOOUOOODOOOOOO
HEN

0o
byteVar .= string20[5];
string20[10] .= byteVar;

ogoboobtdbouogbn



1.00 BYTEH O UUOODOOUOouUoooooooon (e.g. stringVar[n:] := byteVar):
—Jo0o0oooooooooooooooooad

ogooddgotd TSHERRNQ OO 1

—000000000000000000000  (n > LEN(stringVan)D 0000000
0oQ
00000000000 LEN(stingvard NODOOODOOODOOODO  $00

200 BYTED U OOUOOUOOOoOOOoOoooooood (by teVar = stringVar[n:])

—000000000000000000000  (n > LEN(stringVar))
0000 16#00, TSHERRN@ O 2

oooon
oottt obobouoouoboood

SIMOTIONO O O oo

ooooobooogo
oot oboubougn 141 OO 0O

dogoooo SIMOTIOND OOOOoOOono

lel14 000U0OOOOUOOOON

ouooobobouobooboobgod
oot BYTEWORD DwWORDU U U UOUOUOUOOOOOOoOn

e0000D00O

000000 _getBit, setBit 0 _toggleBit0 DD O0O00O0D0O000DOO0O
00000Do0o000O

000000

0000000000000000000000000000
0000000000000

000000000000 000000 000000 4500000000 460
00000000



Direct bit access (formatied)
Only for activated ™ Permit anguage extensions™ compiler option:

Simple variable

Arra]r variable

Structured varable

— E dternal Lag {:) Constant |

Data type: ANY_INT

Accassio FB outpul parameters

Access 1o FB inpul parameters

Permitted data types:
each BYTE, WORD, DWORD

Figure 3-20 Syntax: Direct bit access

Table 3-26  Example of direct bit access

/f Only with compiler option "Fermit language extensions”
FONCTION £ : ViOID
VAR CONSTANT

BIT 7 : INY := T;
FND VAR
‘..:"EE
dw : DWORD:
b: BOOL:
FND VER
b i= dw.BIT 7; // Acceasa to bit 7
B = dw.3; ff Accass to bit 3
J/] b = dw.33:; f/f Compilation error:

.-":- Bit 33 not permictred.
END FUNCIICH

ooodo oo ooobbbobobobog Jooboogon
O

doooooodon
Ooon

.00ttt oboobouon BYTELO OO
Jobbogooggod WORD UL obouooouoboboobobooond

WORD_FROM_2BYTE

20000000 bouobboobuobobouobbn sworRDUOOOOOOooon
040 BYTEQO U OOOUOOO oo oboboooob oo 0O DWORD_TO_4BYTE



.o uooooogd ROL,ROR,SHLLU SHRO OO OO O
[]

Jouoooooouoog siMoTioOND OoOooooooodoogon

otogn
Jogobooboobubobooboobubooobd 127000 oouogoouod

lel1s5 0000000 OOOUOOOOOnO

Jouooobooouoonooobououoood viuouobo—_uooood
ouoboootgod

lele UUOOOOOOUOUODOOOOOMO

Joooobtdobogoboobouobooboobouonon oruuuouo—gon

oot oooouobooogn
oot bgbdgbobgbgbubobobububobobubogon
Jooooobooouooobouoogad

array 1 ‘= array_2,

el OO OUOODOLUOLOOUOLOOLULDOLOOLULObOobOubLuobLobd
SINT,USINT,INT,UINT,DINT I J OO O U

elem1 =array  [if;
array 1 [2] = array_2 [5];
array  [j] = 14,
e[ 0O 0OOOOOOOOOOOOOOOOOOOOOOOOOOO0O0N 000

oot obuobooboobouoboood

otuobobtobouobgbtubtuobobtubtuobobotubuobobgn

O..00ooodggo
matrix1[i] = matrix2[K];

arrayl = matrix2 [K];

1.6.1.7 00O STRuCTUOOOOUOOOOOO

U0 StrRuCT U0 uoooboobouon g 1woodoud
Jotgobogbotubtogbobubobgbobgobgbgn



ogoooboooogn

structl //Identifier for a structure

structl.eleml //ldentifier for a structure component

structl.arrayl //ldentifier of a simple array

/lwithin a structure

structl.arrayl[5] //ldentifier of an array component

/lwithin a structure

oot oboobouoonood

e | U UOODIDUOUDLDUOUDNDUUOLDODUOUOLOULDUOOnLDoonDbouogn
JO0ddononn  structl '= struct2;

e[| JUOOUODODOLOOOL OLOUObLOLOUOLOUOLOOUObLUObOOUObOUd

0O

HRERERERERERE

structl.eleml = Varl;
structl.eleml = 20
structl.eleml .= struct2.eleml;
structl.arrayl := struct2.array1,
structl.array1[10] = 100;

DO0O000don0 FBinstanceName O DD ODOOOOOODODOOOOO  myCircled OO0
Jogobooboobubobooboobubooobd 148 000000 1490 0OOUO
oooon

Jdooooobooodouon Togooougooogo

1.6.2 0OUUO

0000000000000 0000000000000000000000000
0000000000 @.*/,+-)

otuoboobtobotgtobgbtobtuobobtuogon STUgooogonn

o1 100N
o111 0OMO
o1 0O MN
el 10O ODNO

1.6.21 00000

Jooooood



el IO OIONO
el OOOOOOIONO

e[| IUOOUOOUOOODOONO

oo obououon 107 [
otgobgbtobotuobogbuogd

HEN

el IO ONO

e[| JOION

el IO OON

1622 00000000

ouooobooouooon
ooooobooogo

el 10O ODNO
el JOOOUOOOOODOOONO

ouooobooouooon
e[| OOOOOOIOOOOO 1290000000000
el OO UOOODLOODNO

e | OO DOUOODOLODO— 1
el JOOOUOOOOODOOONO

000 a*-b 0000000 a*(-b)oOooO

el OO ULOOOLOOLDULOOOLOODLUDO
el OO UOOOLDULOOOLOODLDODNO
el OO OOOOOOOODOODOO

eI OUOODOLOOLOUOLOOLOOOUOONO (n<=0) + (n<OJ 0O O O

Joogon

testVar // Operand

A AND (B) /I Logic expression

A AND (NOT B) // Logic expression with negation
(C) < (D) /IRelational expression

3+3*4/2 [l Arithmetic expression

1.6.3 0O0OOO

oot bobtubtuobobubotuobobubouobobd



Operand (unformatied)

Vanable of the elementary dalatype

Vanable of the enumerato r data type

Array variable

Structured variable

Absolute Pl access

Inputs and outputs

- Constant >

FC cal

Access o FB out pul parameters

External tag

Access to FB input parameters SE

Direct b it access c{>

<1 Only for activated "Permil language exlensions™ compder oplion:

Figure 3-21 Syntax: Operand

lfable 3-28 Examples of operands

intVar

5

kI4.

NOT TRUE

axisl .motion3tateDacta.actualVelocitcy

1.6.4 0OOOOO

oo obooouobnobooouon
Joon



Anthmelic operator | unformatied)

Basic arthmetic apemalor

(a4}
P

Figure 3-22 Syntax Arithmefic operator

Basic anthmetic operator (unformatted)

Figure 3-23 Syntax: Basic arithmetic operator

Jooooobooougn

o1 J0I0OO
el OO DOOOOON

el IO OIONO

Jouooobooodgouon

HEN

ogoboogbotoouobooboobogd

9200

Jouooobtbouoboobuobooboobuobooboooga

O SIMOTIONO O OUugoooogooooon

Jdoodooooooooono 1290000
000 0000

0100000 0200000 0300000
Exponential o ANY_ REAL2 ANY_ REAL ANY_ REAL3
Unary minus - ANY_ NUM (None) ANY_ NUM
Multiplication * ANY_NUM ANY_NUM ANY_NUM

ANY BIT4 ANY_ BIT4 ANY_ BIT

TIME ANY NUM TIME
Division / ANY NUM ANY NUM5 ANY NUM

ANY_BIT4 ANY BIT45 NY_ BIT

A
TIME ANY NUM5 TIME
TIME TIMES UDINT




Modulo division | MOD ANY_INT ANY_INT5 ANY_INT
ANY_BIT4 ANY BIT45 ANY BIT

Addition + ANY_NUM ANY_NUM ANY_NUM
ANY_BIT4 ANY BIT4 ANY BIT
TIME TIME TIME6
TOD TIME TOD6)
DT TIME DT7

Subtraction . ANY_NUM ANY_NUM ANY_NUM
ANY_BIT4 ANY_BIT4 ANY BIT
TIME TIME TIME
TOD TIMES TOD
DATE DATE TIME9
TOD TOD TIME9
DT TIME DT
DT DT TIME9

1.0000000000000000000000

200000000000 0

00 SIMOTION Kernel4.10 O
0000000000000 00000000000 0
0000000000000 00000000000 0

OO0 SIMOTION Kernel4. 1O OO OO OO0 OO0OoooooOonO
dooooood

ouduuooougo

.o ugooggon
Al000o0oouoooboobuouooboobuoungood
sHouoooogouog o

.U ooon

gogooogod

sg.uuuuong TIMED TODOOUO

o.udggd TIMEDOOOOOooogmd

JoOoooouobod ANY_REALIOOOOUOOOOOOOOOO OOOOO IEEE754
ougooogd

OoooooOoboooooog ooboboboobid—— finited O SIMOTIOND D DO OO O
oogogo



1641 00000000

Joooooboougn

OO0 i0)0oddon INTOOODODOoDooo 11g-3ggoooooooooooon
Joon

ooog 0O
I+ 8
I -] 14
I *] -33
IMOD | -2
I /] -3

Jooooobodouoooogn

00 00 0000
t1  T#LD_1H_1M_1S 1MS TIME

{2 T#2D 2H_2M_2S 2MS TIME

dl  D#2004-01-11 DATE

d2  D#2004-02-12 DATE

todl  TOD#11:11:11.11 TIME_OF DAY
tod2  TOD#12:12:12.12 TIME_OF_DAY

dtl DT#2004-01-11-11:11:11.11  DATE_AND_TIME
dt2 DT#2004-02-12-12:12:12.12 DATE_AND_TIME

Jooooobooouobooogo

000 N
1 +12 T#3D_3H_3M_3S_3MS

dtl  +tl DT#2004-01-12-12:12:12.111
t1 -t2 T#48D_16H_1M_46S_295MS
t1T * 2 T#2D 2H 2M_2S 2MS

t1 / 2 T#12H_30M_30S_500MS
DATE_AND TIME_TO TIME_OF DAY(dtl) TOD#11:11:11.110
DATE_AND_TIME_TO_DATE(dt1) D#2004-01-11

1.6.5 0OUOOOO

Joooooouoooooouon BOOLO OO OOOOO



—

Relatiznal operator (unfomatted)

Il

Figure 3-24 Syniax: Relational operators

Jdouooobobotuoboobobouoboobooouon

oogogo

ot oboogdd

> 00

0o

HEN

Joooobodouogoogogd

ooooobodgobogbogogd

[]

Jodooobooouooobogogo

[

otgobogbtobotgobogbgogd

Jdoooooodoooogogd

<>

Jooooououoooouon

ouoboootgod
ol TRUBHI DO O DOONO

o0 FALSE OO OO UON

oo obooouoboogn

OO0 Dodooooon
OOoooooo OOoooooo

ANY_NUM ANY_NUM1 <, > <=, >=, =, <>
ANY_BIT ANY_BIT <, > <=, >=, =, <>
DATE DATE <, > <=, >= = <>
TIME_OF DAY (TOD) TIME_OF DAY (TOD) <, > <=, >=, =, <>
DATE_AND_TIME (DT) DATE_AND_TIME (DT) <, > <=, >=, =, <>
TIME TIME <, > <=, >= = <>
STRING STRING2 <, >, <=, >z, =, <>

Enumerator data type Enumerator data type3 =, <>

ARRAY ARRAY3 =, <>

Structure (STRUCT)

Structure (STRUCT)3

1L.0dbogobobtubotuobobtobtboobogogn

SiIMOTIONOU O Do oobgoood
20000000000 ooooogoonod

141 0o oogon




Jouoooboobouoooboobuooood Oo0oooooooooboo soodon
Joooogobggon AsSClibigutbgoouooougon

Ood’ ABC <’ AZ <’ Z < ' abcd <’ az <’ 7

.o uooogoon

Jooodd BBoOLUOUOOLUOOLUOObLOUobLbbobboobobooouon
(0 127000000 )OI O0Oooooooooooo Ifa<bandb<c,thenO .

oo obooouobnobooouon
otuoboobtubgobobtubtuobobubgobobd

OO0O00D0 REAWD LREALDOCOOOOODOO

IFA = 2THEN

/...

END_IF;

var 1 =B <C; //var_1 of BOOL data type

IFD <EORvar_ 2 THEN //var_2 of BOOL data type

no..
END_IF;

16.6 UUOOUOODOUOOOOO

oooogobdd AND, & XOR OROUUOUOOLOODOOOUOOOooog ANY_BIT

(BOOL, BYTE, WORD, or DWORD) L O D DO ODODODOOOOOOOO NOTL O O000
Oooooono ANY_ BIMUUOOoooodd

dogooogboobodobougon

0O 000 0100000 0200000 00O
Negation NOT ANY_BIT - ANY_BIT
Conjunction AND or & ANY_BIT ANY_BIT ANY_BIT
Exclusive XOR ANY_BIT ANY_BIT ANY_BIT
disjunction
Disjunction OR ANY_BIT ANY_BIT ANY_BIT
DDDDDDDDDDDDDDDDDDDDDB - -

oogogo

e 1 JOOOOOOOOOONO BOOLU O UL DOOOOOMO
ogobogbotdbotuobogbuobooboobouobobd 10 TRUEI O O O(FALSE)

e[| JOODOUODOOOO BYTE,WORD, & DwORDOUOOOUOOOOOMO
Jdooooobodouobooboooonood

0000 (0000 00 (@000 BOOL)




BOOL)
a b NOT a NOT b a AND b aXOR b aORDb
a&b
0 0 1 1 0 0 0
0 1 1 0 0 1 1
1 0 0 1 0 1 1
1 1 0 0 1 0 1
000
OO0 (letn=10) O
(n>0) AND (n<20) TRUE
(n>0) AND (n<5b) FALSE
(n>0) OR (n<b) TRUE
(n>0) XOR (n<20) FALSE
NOT ((n>0) AND n<20)) FALSE
Oooooo
OO0 O
2#01010101 AND 2#11110000 2#01010000
2#01010101 OR 2#11110000 2#11110101
2#01010101 XOR 2#11110000 2#10100101
NOT 2#01010101 2#10101010

OO0o0oOdono (letvaluel be 2#01, let value2 be 2#11)

IF  (valuel AND value2) =

2#01 THEN...

00 TRUEJOODOOOO  2#01.

1.6.7 OUOOOOO

Jouoooouonooooougn

ougooogd

[]

119 0o oouobnoooogd

00O 00O OOo0oo
Parentheses (Expression) HREREN
Function evaluation O OO (argument list) |

(1. LN(a), EXPT (a,b) etc

Negation
Component

NOT

Exponentiation

**




Multiplication *
Division /

Modulo MOD
Addition +
Subtraction -
Comparison <, >, <=, >=
Equal =
Not Equal <>
Boolean AND &, AND
Boolean XOR
EXCLUSIVE OR
Boolean OR OR Uom
1.7 0000

oo obooouobnobooouon

TRUED O UOOOOOOoouooobooouobooboobouoboobooouoboood
Joooooboooogn

1.7.11F HEN

IFOODOO0OO0ooooogoboobogbboboobobgboogboobuougn
HEN

oot obuobobobouobooogn TRUE,00OO0U0OO0OOO
OO0 FALSEH OOOOOO




IF statement (unformatted)

"f IF }l Expression I--u"r. THEN }-| Statement seclion I—

Condition of data type BOOL

—+

" ELSIF H Expression |f THEN Statement section

Condition of data type BOOL

r,ELE-E i Staterment section ¥ { END _IF ) O s

Do not forget 1o terminate the END_IF keyword with a semicolon!

Figure 3-25 Syntax |F statement

ooooood IF0o0n

1.00goboobound  TRUBDOD OO THENOOOOO
O END_IFOODOUOOOO

200000000000 FALSE ELSIHHOOOO0OOODOOOOO ELSIKOOOOO
Oo00dd TRUE,OOO THENODOOOO

O END_IFOODOUOOOO

3. 00t ELSIHOU0O0O0OOO0 TRUBRDDO ELSHEIOOODOOO0OOO0OO0OO ELSE
ouoooodougoon

O END_IFOODOOOOO

ELSIHJ 00000000 oogogg

Do0o0ooooon ELSIKHO0O /O ELSE 0000000000000 000000
oogogo

Joooddo ELSIKU0O0O0O0 OO0 IFOODUO0OO0DO dobogouoooougo
Joooobtouoboobuoboobobuoboboobuobnoboobouon

IF A=B THEN

n:= 0;

END_IF;

IF temperature < 5.0 THEN
%0Q0.0 = TRUE;

ELSIF temperature > 10.0 THEN
%Q0.2 :=TRUE;



ELSE
%Q0.1 := TRUE;
END_IF;

1.7.2 CASE 00

CASHIUOUOUOUO NOOOUOUoooo 1

Jouooobooouoonoooouon
o1 1O ODO ANY_INTODOODO
el OO DOOON

oottt obbouoboboubouoboood

CASE staternent (unformatte d)

——  Variable

Enumermtor data type

—+———( cCaAsE

.

I Exprossion . OF ;
Data type ANY _INT

T Value list O Statemant saction I—l_

| 7 : "
— (" BsE )| sttementsecton |~ END.CASE ) )—

Do not forged to terminate the END_CASE keyword with a semicolon!

Figure 3-26 Syntax: CASE statement

CASHI O OOooouooooon

1,000 oouoonood ANY_INCOOOgooooogno
Joon

200000 oobouobobuoobn Jogooobotdbooobogbouon
oogogo

.0 oououoood
AELSHIOUOUOOUoooooougooogogo

S.U0 ELSHI U O0ouoooggn END_CASEIOOOUOONO



Jooooobouboboobogogon

Value | &t { unformatted)

Constant

Value

Constant

O

Value 1

Valus 1==\Valus 2

Cons tant

Vaks 2

™
s

Figure 3-27 Syntax: Value lisi

Jogooouboooooouon
el OO OULOOOLOOLODULOUOOLOOLUOLDUOON

Jouoond 100 20000

100 200 300000

e[| 00O OULODODOLOOOULOLDOLOOLOUODODOOODLOUO /00

o0

Jooooono CASHIOOootoouobooooogd

oo obooouobnobooouon

oooooogod

ogoogood CASEIUgon

CASE intVar OF
1 :a = 1,
23 b = 1
4.9 :c
ELSE

e = 3
END_CASE;

|
=
o
U
N

1.7.3FOR OO

U0 rORUOOUOCOOOLOOO0OOO0OOOO0OLOOD0OO0LO0oo0bouooouooon
oo obooouobn

HEN

SINT,INT,] DINTOOOUOOO

O rORULDOOOU00O0OO0O0OLOLD0O0bOuooouobobobuooouoon

oooon

0o



Jobboooboobuoobod oot rOROODUOOOUOOO0O0OO0LO WHILE
U REPEATOUOO0OOO 1360 WHILED U O 1370 REPEATIOU

FOR statement {unfomatted)

i FOR j Varable identifier - Expression |

start value

Simple vanable, data type
SINT/USINT/INT/UINT/ DINT

TO Expression | BY Exprossion IJ—

End value Inc rement

\—@7 Statement secton I—"’ END_FOR i

Do not forget to temminate the END_FOR keyword with a semico lonl

Figure 3-28 Syntax: FOR statement

1.7.3.1 00 FOROO

Jouooootd FOROD
1.00bdobgboobuoboobobouobobbuobobobouoboobogn
oot obuobooboobuoboboobouobooboobouon
0o

20000000000000000000  TRUE
0000000 <=000(@00) 00
0000000 >=000 ([@00)

ooooobooogo
Jouoooboouooobooouod END_FORJ OO QOO

3.000 2000000 rORUODODOUOOOOOOOOO

1.7.3.2FOR0OO0OO

Jogoodgd FOROO
o[ |0 BYHWULULDUOOLOUOOLOOUOLOLOOOUOOO +1

eI DOOLOUOODLD UL 119000t rORUODOObooonon
e[| OO OUOOO DINTOOOOUOOUOOUODLD-—-LUOOOOOLOUOUOOOOOOo



ooogooogg  2+»31-1

e[| UOOOUOOUIOOOONO
el OO OULOODOLDOLOULOLODOLOUOLDUOLDODLOO
e | OO UOOOLOOODODOOODNO

1.7.3.3FOR U 0O OO

FORk = 1TO 10BY 2DO
[:=I+1;

/l

END_FOR,;

1.7.4WHILE 0O O

Jooooobodouotl WHILEDOOOOOououooood bobotootuoboood
ougooogd

ooobooboobgbobogbgbubooobogod WHILED OO QOO ooddotd FOR
Jogooodgotl 1340 FORODO OO

WHILE statement (unformattad)

_._.i WHILE J— Expression —l@

Caondition of data type BOOL

~ s
Statement section - END_WHILE )_. \)_.

Do nol forget to terminate the END_WHILE keyword with a samicolent

Figure 3-29 Syntax: WHILE statement

o0 boubotuounoooouooood TRUE.ODOOUOOOOO WHILED OO

1.00b0gobooboobouoboobogn
20000 TRUBDUOOOOOO

3.0000 FALSELD WHILED O OUOOOUOOoooooooood  END_WHILEI OO
ooon

WHILE Index <= 50 DO
Index;= Index + 2;
END WHILE;



1.7.5REPEAT 00

REPEAT U OUOOOOO REPEAT UNTILODOOOUOOOOOOOOOOO TRUE] [
Joboooooouoonoooogd

ool gbboobuoobtd budbd REPEADUODOOOOUOO FOR
Jogooddgot 1340 FORODO OO

REPEAT statemant (unformatted)

—+—{ REPEAT }— § tatement saction " UNTIL )

- ! T
Ex pression ( END_REPEAT )—Q—.

Condition of data type BOOL

Do not forg et 1o terminate the END_REPEAT keyword with a semicolon!

Figure 3-30 Syntax: REPEAT statement

oot obuobobobouobooogn 1 000000000
o000 TRUE.

1.00bodoboooobouooobogo
20000 FALSEOOOOOOOO
3.0000 TRUE, U0 REPEATT UODOUOODO END_REPEAT OO OOOOOO

Index;= 1;
REPEAT
Index:= Index + 2;

UNTIL Index > 50
END_REPEAT;

1.7.6EXIT OO

EXIMO0b0oouoonoodouon FOR,WHILED REPEATOO0OOOOOTON
U000 TRUED FALSH

oo eXimooodooooogod

oot ooouod  :END_FORJ OO



Index:= 1;
FOR Index := 1to 51BY 2DO
IF %I0.0 THEN
EXIT;
END_IF;
END_FOR;
/I The following value assignment is made after the execution of EXIT // or after the regular
end of the FOR loop

/l For the execution:
Index_find :=Index_2;

1.7./RETURN OO

RETURNOD U OOOOUOOOooooooooogogd POWI

OO00000000000000O0O00000000O00000000oO0o0o POUO
Ooooooo
Index:= 1;
FOR Index := 1to 51BY 2DO
IF %I0.0 THEN
RETURN,;
END_IF;
END_FOR;
/I The following value assignment is made after the regular end
/l of the FOR loop for the execution, however, not after the execution // of RETURN:

Index_find :=Index_2;

1.7.8WAIFORCONDITION U U

oo WAIFORCONDITIOND D OOUOUOoooooag MOTIONTask O OO O OO0

MotionTask 0 0 000D 0DOO0OOOOODO TRUEDOOOOOO 16600000000
Oooooono WAIFORCONDITONIODOOOoOoono SIMOTIONMOTIONO OO OO

oogod



WAITFORCONDITION statemant (unfomiatted)

—-—( WAITFORCONDITION )—

Expression identifier I———{D— FC p arameter A@

Condition: The call of an expression with parameters is
Name of a construct declared with permitted only as of Version V4.1 of the
EXPRESSION SIMOTION kemal.
Edge evaluation
{ WITH E upression : {ﬂ)—
BOOL data typa

TRUE: Rising edge of the condition is evaluated,
FALSE: Condition s evaluated stabically ( defaull setting).

Statementsection  |—(  END_WAITFORCONDITION )—O—~

Do not forget to terminate the
END_WAITFORCONDITIOM keyword with a semicolon!

Figure 3-31 Syntax WAITFORCONDITION statement

ool EXPRESSIONDOOOO0OOOOOOOOO0OOOO0O WITH edge [
Jouoooboobodgougon

WITH edge evaluationd O 0O O 0O OO Edge evaluationd BOOLO O UOOOOOOO OOO
OO0O00O0oooooon

eEdge evaluation=TRUEI 0 0 0000000 OO0O0O0OOOO0OOOOOOOO FALSH
O TRUED OOOOO

eEdge evaluation=FALSE 0 00 0000000000000 OOO0OO0O0O TRUED O
ooogn

OO0O000O0 WITHedge evaluation] OO OO FALSEOOOUOUOOOOOOOOOO

Dddd0dooooooooooooooon

I/

/[ Call the statement with name of expression
WAITFORCONDITION myExpression WITH TRUE DO

I/l Here, at least one statement will be executed with higher priority,
e.g.

2%0Q0.0 = TRUE;

END_WAITFORCONDITION;

/l
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1.7.9GOTO OO

cgoTouuuoooobobuoobuoobuod 2500000 noooon

O coTou oot oobuooobouon POU
o0

GOTO statemant

; ( Goto )— Jump label %

Jump label defined in a statement and optionally
in the jump label declarabon (LABEL).

Figure 332 oyntax: GOTO statement
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EXJ0 00 Quelldatentyp TO Zieldatentyp 0O OO0 0000000 OOOOOO

00O Quelldatentyp VALUE_TO ZieldatentypO OO OO0 OO0 OO0OoOooOooOod
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ElemU0 0000000 DODODOOOODOOOOOOO

1811 0000goung

Jdooooobotdouoboobouoonood

LREALL

Source+ . T:;rget dzata types
datatype-l pooL | evre | worp | owor| vsint| uint | uoinT| siNTy| T | ONT | REAL | LREAL| STRIN-
D! G+
200L = g Ex Imex | Im/=x Val Vi vVal Val Wl val Val Wl =
BYTE Ex E VEX | 1m/Ex Ex Ex Ex Ex Ex Ex Val Wal Elems-
WORD Ex Ex Im/Ex Ex Ex Ex Ex Ex Ex Val Yal i
DWORD Ex Ex Ex - Ex Ex Ex Ex Ex Ex Ex/Val al -
LUSINT val = EX EX - mvex | 1m/Ex | Ex mvex | 1mvEx | imEx | imvEx .
UINT Val Ex Ex Ex Ex - Im/Ex Ex Ex InVEx | Im/Ex | Im/Ex -
| UDINT Va = Ex Ex Ex Ex Ex Ex Ex Ex Ex Ex

SINT Va Ex EXx EX Ex Ex Ex - Im/Ex | Jmv/Ex | Jm/Ex | InVE —

NT Val Ex Ex Ex Ex Ex Ex Ex - IMV/EX | IM/EX | LmVEx -
DINT Val Ex Ex Ex Ex Ex Ex Ex Ex = Ex | In¥Ex [ Exr
HEAL Val Val Val Ex/\Val Ex Ex Ex EXx EX Ex I/ Ex Exs
LREAl Val Val Wal Val Ex EX EX EX EX EX EX ExXi
STRING Elen Ex Ex Ex Ex -+

Jodouoboobodbotd UbUd REALO

O INT O REALODOUOOOOON

Jogoboobtdboogbogbgobogbobubobobobuobnoboobouon
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EBit data BOOL —— BYTE — WORD —— DWORD
Lﬁﬁ USINT — UINT —— UDINT
| |
INT DINT LREAL
REAL
::3;” SINT ——+ INT ——s DINT
| l
REAL LREAL
St ey REAL —» LREAL

Figure 3-33  Implicit type conversion chains (one or more levels from left to right or one level from top

to bottom)

ooooobooogo

1.00000000000000000  (e.g. USINT to UDINT)
200 000000000000 (e.g. UINT to REAL)

Do000DD0Oo0O0O0000ooogd  (e.g. INT to LREAL).

DO0o0oooooooooodgd (eq.UDINTIoREAD D OO OODODOOOOO

HRERN
ouooobotdbuobobtobtuobooboobouobnood
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VAR +

usint var : USINT;+

ISR TRE : REAL;+

Lyke. vax : BYTE;+

string yvax : STRING[EO] := 'example for string';
END WVAR+
ysint yvar = 234 [ 10;# // Expreassion data type: USINT+
’ f{ Rasult = 23«
Ieal. var = 34 /[ 10;# // Expression data type: USINT //
* Implicit conversion possible //
" Fesult = 23.0+
usint yar = 234 /[ SINT$10;+ // Espression data type: INT !
* // Implicit conversion and |
* ff wvalue assignment not possible+
=2l var = 234 ) 10.0;+ !/ Expressicn data type: REAL /4
+ Besult = 23.4&+¢
wiint var = 23 / 10.0;¢ // Expression data type: REAL
+ // Implicit conversion and 4
* // value assignment not possible+
byte wvar = string wvar[5]:¢ // Implicit conversion pessible //
. Result = 1670 ("p')+
sktxing. vazx [10] := byte.yax;+¥ [/ Implicit conversiocn possible |

// Result = 'example fpr string" +

o

Jdooooobooouooobooboouoon UINT#127, 00O QOG0 127 i 0O OO0
UINT O 0O 0O USINT).

1812 0000 oono

Jooooobotdd toboobtub bbbt uobtubb Ubdb LREAL
O REALDOOOONO

Joobooobooodg siMoTioND O Oooogooogod
oo oobogooun
oo ooooooon

00 DWORDLO REALLOOOOOOOO O DworRDUUOOOUOOOOO REALOOO

Jouoooboobouoooboobuooood DwOrRDU O U OO OO IEEEDOUO
Ooodgd _finite O _isNaNOOOOGOGOOO
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ogobogbtobotgobgbgbgongn le9 oo oooogn
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Dooooooboooood FBRCOUOOOO implementation D0 000000 OOOO
HEN

Jougoogogd

Function (unformatied)

Function identfier

> {1 FUNCTION ) Identifier

. . Statement -~ -
bl
FC declaration section section |—h END FUNCTION )—'

Jooboobot rCOOLDLDOOLOUOObLbOOobLbOoobouon FCUOOOOO
o voibuouooogon

Jouood 1e200000odouonn
e 11 OOIONO

o | 110

eEND_ FUNCTIONI UJ [
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Do0o0o0oooooodd FEOO FAOO FBOOOOOO  implementation OO 000
oooooogod

oogogogd

Function block (unformatted)

Function block dentifier

— FUNCTION_BLOCK )}— Identitier -

\.
5tatementsecﬁan|—;" END FUNCTION BLOCK )—.

[0 FUNCTION BLOCK O O OUOOOoDOoooooon FBO O [
Jotudn 1e2000000ooood

el JIOOODO

o | 110

eEND_ FUNCTIONI LI [

FB declaration section

213FC 0O FBUOOOONO

oo obooouobnobooouon
oo obooouobnobooouon

ogooobogogo

Joobodd rCO FBUOOOOODOOOO

HEN 0o FB FC

00 VAR CONSTANT X X
00oQ
END VAR

0000 VAR_INPUT X X
000Q
END_VAR

infout 00 VAR_IN_OUT X X
gogg




END_VAR

ooon VAR_OUTPUT X
gogg

END_VAR

0000 (FcO FB) | VAR Xxoooo xXoooo
0ooo

END_VAR

Oood (FB) VAR_TEMP XOOO0O
0000

END_VAR

Jdouooobooouooood

Jobboooboobuoobugbobuooob FCLU FBOOUOOOOOODOO
bbb uobobuobobgoboun

e HOOODODOOOOOOOOUOODOOONO
e[ LIUOLODOO FBRIODOOOOOOOOOODOOOO

e JIDDODDODOOOOO infout OOOO

OO0 FBO FCOOUOOOOOOOO
FB parameter block {unformatted)

—{ VARLINPUT  )— Formal parameter

e,

For input parameter
| Variable deciaration

. d e ™y
3 . VAR_OUTPUT )— L END_'I.-"AFEJ

For oulpul parameter

Variable declaration
" VAR_IN_OUT )—‘—|: :|7

Forin/out paramater Instance declaralion

Intiahzabion not possible

The VAR_INPUT, VAR_OUTPUT and VAR_IN_OUT keywords may be used just once in the
declaration section!



FC parameter block (unformatted) Formal parameter

—‘_\_ VAE INPUT Variable declarabbon
For input paramedler ‘

-4 { END_VAR )

Variable declaralion —I
—{ VAR_IN_OUT )—{ J

For infout parameter Instance declaration

Initialization not possible

The VAR _INPUT and VAR _IN OUT keywords may be used just once in the declaration seclion!
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infout [ [

000 FBO FCOOOOOOO infout [
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Jodoooooodgouon
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0000 infout 000000 FBOOOMO
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Ooon
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Oooooon (VAR ...END_VAR) FCO U
Jooooood rCOObOOOOOOO0
Jouooood rCOOUOOOOOO0
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OO0 FBOODDODOO (VAR ... END_VAR) U
HEN

OO0 FB OOO0OOO (VAR_TEMP ...
END VAR O OOoooog rCOOOO
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Parameter transfer

] List of parameters .‘
myCircle (lrRadius := 3, lrCircumf := myCircumf) ;
FB, FC name Input assignment Input assignment

OO0 infout DOO0O00OO0O0O0O0OO0OOODODDOOOOODODOOOO0O0O0O0O0OOO
ogoboobtdbouogbn

Do ==gotdbtudboobtdougogbogoboood Jodouobogbogogn
ooooobooogo

2152 0000000000

Input assignment (unformatted)

Formal pEII"EII"I"EtEII’ Actual pElI"EI"I"IEﬂEI'
— |dentifier j Expression >
Identifier of the

input parameter

Jooooobooouooooooga FCU FBUOOUOOOOOOOUOOOOOOO
oo FBO FCOUUOOUOOUOLOUOOOooOoouooobououogn

Joobooobooboy boobouoooudo BOUOOOODOO0Ooooooog  FAd
[ SIMOTIONL D OO O U
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2153 00000 infout OO

Infout assignment junformatted)

Formal parameter Actual parameter
> Identifier (= Variable identifier »
Designation of the Simple variable

infout parameter

OO infout DOODDODOOOOOOOOO FBO FCOO infout DOOOOOOOOOO
OOooo0D00O nut OO0D0OD0O0O0O0O0OOODODOO

0000 FCO FBOOOOODOOO infout OOOFCO FBOODOOOOOOOOO 0O
oogogo

O 16 157000

infout O OO0O0OOOO0O0O0O0 ODO00dU0oooooooooobn infout O [
ogooooon

FUNCTION BLOCK EEF STRING +

VAR IN OUT +
ip : STRING[80]; +
FND VAR +
- [/ Statemsnts-
END FUNCTION BLOCE «+

+

FUNCTION BLOCK tesat |

VAR
my_fk : REF STRING; !
str]l : STRING[100]; !
strd : STRING([20]; ¢
END VAR +
my. fh(io := strl); // Permitted calls
my. fhlio == stri); /[ Mot permitted call,«

[/ coempiler error messaged

END FUNCTION BLOCE:

N

OO000dd infout OO0 O0O0O0000O0O0OO0OOOOO0OOOOOOO SIMOTIONU O [
DoooooO oot ooooooooo infout 0 00O

ooooobotdogoon
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Qutput assignment (unformatted)

Formal parameter Actual parameter
SN Identifier | (=>) Variable identifier | N
"
|dentifier of the Simple variable

infout parameter
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Jogoboobtdboogbogbgobogbobubobobobuobnoboobouon
Jooooobouboboobogogon

Y
¥y = sin{in := x);
¥y = st (1 - coa(x) * com(x)); «

e[ LIU0O VOIDUUOUOIOOON
doooooodon
D0o0oooooono oodoogon im0 in200000 functl OOO inout infout

0 Od
functl (in1 :=varll, in2 :=varl2, inoutl =varl3);
Dodoboddoodboiboobooonooonoboondg voiDO O Od o

2157 00000000000

Jouoooodn rFrEJOUOOOD0OO0OO0UOOO0OO0OO00OO00D0OO0O0O000O0000
otuoboobgbotuobgbogn

e[| OOOOOUOOODOONO VAR/END_VAR]
o100 implementation 000 00 interface 00 11 VAR_GLOBAL/END_VAR

e[JJIDO inout 00000000 OOOOOODOO VAR_IN_OUT / END_VAR

Instance declaration (unformatted)

ifi | N Function block —
& u identifier & \;)—‘
Instance identifier
7y FB-ARRAY
s specification

Function blocks must already exist.
Initialization not possible.

Ddoooooooodoodn
FB_inst - ARRAY [1..2] OF FB_name.

Joooooboobouoboobogn

O pOULUO0O0OO0O0OOUOOOO rFBOOOOOOOOODOOOO infout 00O



FB call (unformatted)

Identifier I

Instance name

dentifier I (1) E xpression 4®—

Instance name Index
DINT data type

@7 FB parameter I @ >

Odddoooooooooooooon supply OO motor OO OO
oFB Supply

OO000 inl,in2;infout OO inout; OOOO out

eFB motor

infout OO inoutl, inout2; 0O OOO outl, out2

VAR +

Supplyl, SupplyZ: Supply; ¢
Motorl : Motor;

END VAR #

¢

Spplyl (inl = wrll, ind = erprld, jngut = wvarl3, out = warld| ; #
applyd (inl = wardl, ind = expr2i, ngut = werld3, ot = warld4] ; ¢
Matorl (inoutl :=warll, inout2 :=wvar32, sutl => varll, ocut2 =» varid): //
varly := PGHEISUFPI}"I.Gut; i

varde ;= PowerSupplyZd.out;

var3d = Motorl.outl; ¢

vardgé = Motorl.outld; ¢+

vartdl = Motorl.outl * Motorl.out:i * (Sgplyl.out + Sgplyi.out); +

2158 O FBUOOO FBOOOO

Joooooodoud  rBOOUOO FPBOOOOO FBOOOOOOOOOO

D0o0oooono rFBOOOOOOODOOOO 100000000000000  Supplyl.out

FBOOUOOOOOOoOuooooogno
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Jooooood rFBOOOO FBOUOOOO FBOOOOOOOOOO
O0o0odoono rFBOOOOOODDOOOO 100000000000000 @ Supplylinl
oot obubobooboobouoboobogn

FBOOUOOOOOOUO0Oooogn

Table 4-5 Example of assignment to input parameter

// Only with compiler option "Permit language sxtensions

activated

WARER

var fb : _WORD TO ZBYTE;

var word : WORD:
ENL _T;LF,
var_fb.wordin = var woxd;
Ir." .
var_ fb();
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Table 4-6 Example of differences between FB and FC

Function block (FB)
TNTERFACE
PROGRAM CircleCalclk;
END INTERFACE
IMPLEMENTIATLION
FOUNCIION_BLOCK Circlel
//Conatant declaration
VAR COMSTANT
PI : LREAL := 3.1415 ;

END VAR
//Input paramerer
VAR INPUT
Radius : LREETL;
END VAR
//Infout parameter
VAR_TIN OUT
circumference : LREAL:
END VAR
/ /Output parameter
VAR _OQUTPUT
Area : LREAL;
END VAR
f/ Local variables, static
VAR

Counter : DINI;

(¥ Variable retains its valus

herwesen calls *)

END VER
//Call counter
Counter := counter + 1 :

Circumference z= 2 ¥ PI * Radius

Area := PI * Radius**2 ;
EHD_FUH:TZEH;ELDCH
PROGEAM CircleCalcl

VAR
myCirclel : Circlel
myAreal, myAreaZ : LRERL;
myCirct : LRERAL;
END_VE

myCirclel (Radius := 3
, Circumference = myCircf
, Area => myAreal) ;
myArea? := myCirclel . Area ;

// myCiref has the value 18,8449
f/ myRAreal has the value 28,274
// myArea? has the value 28,274

Function (FC)
INTERFACE
PROGRAM CircleCalc;
END INTERFACE
IMPLEMENTATION
FUNCTION Circlez : LREAL
Jiconatant declaration
VAR CONSTANT
FI : LREAL := 3.1415 ;
END W
//Input paramster
VAR INPUT
Radius : LREARL;
END VAR
J/In/out parameter
VAR TN OUT
circumference : LREAL;
END VAR
J/0ntput parameter
f/ Rot possible

JJ/ Local variables, tTemporary
'!H'I' EIH
Counter : DINT;
{(* Variable will be initializad
with 0 for sach call #)
END VAR
//Call counter
Counter = Counter + 1
Circumference 2= 2 * F
CircleZ := PI * Radius
END FUNCTION
PROGERAM CircleCalcZ
VAR

Radiuns :

T =
| -
*Ié =

myArea : LREAL;
myCirct : LREAL;
END_VER;

myArea := Circlel |Radius := 3
, Circumference '= myCircf):

J/ myCiref has the value 18, E49
S/ myhreas has tha value 28,6274

END PROGRAM END PROGRAM
END_IMPLEMENTATION END IMPLEMENTATION
oot FB 00 FC
0O
gooogod oooogn
FUNCTION_BLOCK and | FUNCTION and END_FUNCTION

END FUNCTION_BLOCK
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Program (unformatted)
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INTERFACE

JSEPACEAGE zam;

PROGRAM feeder; // in MotionTask 1
EﬁE_IHTEEFﬁﬂE

IMPLEMENTATION
// Condition for WAITFORCONDITION statement
EXPRESSICN automaticExpr
automaticExpr := IOfeadCam; // Digital input
EED_EEPREEEIEH

PROGERAM feeder

VAR
retVal : DINT ;

END VAR ;

retVal := enableAxis (axis := reallxis,
enableMode := ALL,
servoCommandToActualMode := INACTIVE,
nextCommang 1= WHEH_CDMHQHE_EGRE,
commandId := _getCommandId() )i

// Wait until the start eondition is satisfied
WAITPFORCONDITION autamaticExpr WLTH TRUE DO
f/ High-priority execution of all statements
¢/ to the EHD_WAITFﬂRCﬂHEITIDH command
retval := pos {(axis := realAxis,
positioningMode := RELATIVE,
position := 500,
velocityType := DIRECT,
wvelocity := 300,
velocityProfile := TRAPEZOIDAL,
mergeMode := IMMEDIATELY,
nextCommand := WHEN MOTION DONE,
commandId:= _getCommandId(} );
END WAITFORCONDITION;

retval := _disahle&xis (axis = reallxis,
disableMode := ALL,
serveotommandToActualMede := INACTIVE,
nextCcommand := WHEH_G&HHQHB_EGEE,
commandId := _getCommandId() );
END FROGRAM
EHE_IMFLEMEHTQTIGH
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00O INTERFACE
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00O 0O interfface OO O OOOOODDO
INTERFACE and END _INTERFACE O 0O 0O OO

00

100000000000 D0O
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3.1.1.2implementation [ [

implementation 0000000000 STOODODODOOOOOOO

implementation 000000 O

HEN

IMPLEMENTATION

Il Implementation statements  (optional)
END_IMPLEMENTATION
OOoOo000Oo0Oo0O00000ooaoan
implementation O 00 STOOOOOOOOO
Ooooooooog IMPLEMENTATION
0 END_IMPLEMENTATIONI OO O O O [
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FUNCTION name : function_data_type
/| Declaration section
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END FUNCTION

OO0000000000 ooooooon
OO0O00o0oooon
OO0000o0oooooooooooon

17700000
000000000 < VoD OOOoO0ooo

oo oobuoboobooogon
Jouoooogd

HEN

FCO OO implementation OO OO OO

O00dd FCOO0OO0oOono pPouUdd
OO0o0o0d 175000000 1760000
000

HEN

oo stTuooogon

Ooon

NO

00 rFCUbobotd 14/0obobodouoboood

3.1.15 0000 FBU

Jooodd poOUldblbboobugboboobobooboboobouoobouobon

douooobobouoooboobogod
Jdoooooooon

FBO O OOO

FBOOOO0OO0OO0Oooobooougn

HEN

FUNCTION_BLOCK name
/I Declaration section
/I Statement section

END_FUNCTION_BLOCK
00000000000

ogobogbooogoogobogogn
17700000




Ooooo OOooooooooooo ooooooo
OO0000dooooono ooooooon
OOoOoo0oooOoOoo00 ooooooooa
Joodoooooooooooo VAR /
END_VARI [
Oo0o0Doodooodn interface O
implementation [0 [0 0O VAR_GLOBAL/
END VAROOOOOOOOOOOoOoOoaO
STOOODOO0OODODODDOOO0O0 Dooogoa
OOoOo00oo0o0OoOoOo0o00000oooan
00O

[0 FBO OO implementation OO0 0O OO
OO00O00 FBOOOOOOOOODOOO
OO0oooo POE

00O OO0 sTUOooon

Ooooo NO

o0 FBUOOOOOO M47U00bgbtdbotuobgbd

3.1.1.6 OO

oot pObObgobooouod oo siMoTioND U oooooogd
Joooooouoooooouon

oot

HEN

PROGRAM name

/| Declaration section
/| Statement section

END_PROGRAM
ogoogogod

Jouoogbooouoooboogogo
17700000

HEN

OO0O000 implementation OO OOOO
OJ00doooon oDoooooooon
Dddddoooooooooooon

OO

DJO0o0ool17550000000000 0176
00

N

o sStoooggn

0oon

NO

ouoboootgod

164 O O 0OU




3.1.1.7 OO0

Jogoodgool BooOLOUUOUoobooobobooobooooud EXPRESSIONU [

Jdooooobooodouon

END_EXPRESSIONO O OO OOO

ooobd WAITFORCONDITION D OOOOO MOTIONTASKIOOOOOOODO4OoOO

ouooobobouobooboobgod

TRUE

HEN

EXPRESSION name

// Declaration section
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HEN

TYPE

name : data type specification; //
END_TYPE
OO0000oooooooooooon

oo oobubobgbotobogon
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END TYPEIOOOOOOOOOO
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implementation OOO0OOO0OOO0OOOO
POUOOOOOOOOOOO
OooooDooooooooooo oo st
000
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implementation 0000 OO0
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END_VAR
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* In the Interface section or Implemeantation section of an ST source file: 1
VAR GLOBAL: Non-retentive unit vanable <
VAR CGLOBAL CONSTANT: Unitconstant <
VAR GLORAL RETAIN. Retentive unit variable +

* In the Declaration section of a function: +
VAR Localvariable +
VAR CONSTANT: Local constant !
VAR_INPUT: Input parameter
VAR IN OUT: Infout parameter+

' In the Declaration section of a function block: !
vaR: Local vanable +
VAR CONSTANT. Local constant +
VAR TEMP. Temporary variable!

VAR _INPUT: |Input parameter+
VAR OUTEUT: OQutput parameter +
VAR IN OUT: Infout parameter +

* In the Declaration section of a program: |
VAR Localvariable «

VAR CONSIANT: Local constant
VAR TEMP: Temporary variable +

* In the Declaration section of an expression: 4

VAR Local vanable +

VAR CONSTANT. Local constant+

VAR INPUT: Inputparameier (as of Version 4.1 of the SIMOTION kernel) +
VAR IN OUT: Infout parameter (as of Version 4.1 ofthe SIMOTION kernel)

name list 000000 data type OO OOOOOOO
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variable type /END VARO O OO OOOOO
e[l STUO OO interface OO implementation [ [
Oooooooooogd

e/ POWFCFEJUUOUOOUODOOOOMO

OO0o0dd (00O VARCONSTANT END_VARY OO O OO
oggn

oottt bgbgongn CELLO O
HEN

Jodboogbooouooood

Ooon NO

Jogoboooouogooug 1050 00ogd

3.1.2 0O STUOUOOOOOOOOON

STUOOOUOgoog sttt boobuooouon
Jdoooobooouobogbuobooboobouoboood

3.1.21 00000

Joobbogooboob ggostugooMeccoggoogoooooobg SIMOTION
scoutTuugoougg

OO0dQo0Oogoogg sTOogood interfface OO UOQOOOOOOOOO
UNIT name;

oo SIMOTIONSCOUTH O STUOOOUooooobon 22000 STUd 230 ST
ooogogogd

Jooooogougg st ugobgoouooouod




3.1.22 0000000 interface O[O

Ododooogood interface DO D000 0O0O00O0O0O0O0OO0OOOOOOOOOOO
OO0 170 0 interface U [ [

el JOODOOON
TYPE

Jouoooboobodgougon
el OO DOOON
VAR_GLOBAL, VAR_GLOBAL RETAIN, [J VAR_GLOBAL CONSTANT

Jdooooobodouobooboooonood

o[ | JUO POWLUOOUOODOOONO
Joobbooobodo poubLbobboobuobobooon

- FUNCTION_BLOCK fb_name ;
- FUNCTION fc_name ;
- PROGRAM program_name ;
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Table 5-11 BExample of an exporting unit «

UNIT myUnit A; // Optional, name of the ST scurce file +
o
INTERFACE +
/{ ... USES statement alsc possible here ¢
TYFE // Declaration of data types to be exported+
color : (RED, GREEN, BLUE) ;+
END TYFE+
VAR GLOBLT
cycle : INT := 1 // Declaration of the#
// unit wvariables to ba exporteds
END VAR+
FUNCTION myFC;+ /] Export statemsnt of an FC+

FUNCTION ELOCE myFE;+ // Export statement of an FB+
PROGRAM myProgram A;+ // Export statement of a program

// |(to interface with the execution system)+
END INTERFACE- v
1J
IMPLEMENTAT TON+
Function myFC : LREAI // Function written out +
s ' eua (Statements)+
END FUNCTIONs
Functien BLOCK myFB J/ Funectien bleeck written oute
: /7 ... (Statements)+
END FUNCTION BLOCESs
PROCE2M myProgram A // Program written out+
= FE ek (Statements)+

END FROGRAM +
END TMPLEMENTATION
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OO0O000doOd interface O implementation OO OO0 O0OO0O
USES unit_name-list
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Table 5-13 Example of an importing unit +

UNIT myvnis 87

INTERFACE +
// .. if required, USES statement +

END

FROGRAM myfIogram. B; +

[ COptional, name of the ST source filev

f/ specification of programs to be exported, tH, EC //
Data types and unit variables +

INTERFACE «

IMPLEMENTATION +
USES myUnit A: J// Specification of unit te be imported «

END

r_I

3.2 U

VAR GLOBAL +

mylnstance : myEBR;

myseder : color;
END VAR+
FROGRAM myFProgram B
mycelor := GREEN;
cycle = gycle +

END PROGRIAM
IMPLEMENTATI ON+
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Table 5-14  Examples of non-retentive unit variables

INTERFACE
VAR GLOBAL

rotationl

.

END_ VAR
END_INTERFAC
IMPLEMENTATION

VAR GLOBAL

rotation

field2
flagz
motors

= L= S =]

PN AR

END ZHELENENIATION
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//These variakles

INT;

ARRAY [1..

BOOL;
motor;

S iThaese varizkles

I

MotionTask.
INT ;

ARRAY [1..

BOOL;
: motor;

Retentive varable block {unformatted)

cannoc

.

SIMOTION KernelD OO OO ODOOO 2070

ex;:rtad

REAL:

Instance sdas]laration

““1 5 i
-+ VAR_GLOBALRETAIN ) T Variable declaration |~—|C END_VAR )—*

000000 interface O implementation OO0 00000 00OO0OO0O0OOOOOOOOMO

ool ob 1woetbdgouooooun

Jooodd AMiobood 18ed g

ouooobooouooon

o] 2010 HOLODOOODODOO
e[| JUOOOLODODOOOOODONO

107000 ooooog O

>0 ooboobobooon



Joooooboobouoboobogn

ol IDOUOOOLOOLOUOOOOODO SIMOTION Kermel DO OO O OOQO 207 0
Jouoooo ipbodouoboood

Table 5-15 Examples of retentive variables

VAR GLOBAL RETAIN
Measuring field : ARRAY[1.0.10] OF REAL;
Pagsg * INT:
Switch: BOOL;

END_VAR
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Source file section Keywords for the declaration

Static variables Temporan
Function - VAR /El
c
VAR_INPUT
C
VAR_IN_QUT
Expression - VAR / El
C
VAR_INPUT
L
VAR_IN_OUT
Function block VAR / END_VAR' VAR_TEMP
or c
VAR_INPUT / END_VAR' VAR_IN_QUT

or

VAR_OUTPUT / END_VAR'

Program VAR / END_VAR?3 VAR_TEMP
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Table 5-17 Examples of static and temporary variables

IMPLEMENTATION
FUNCTION testIkt
VA // Declaration of temporary varlables
flag : BOOL;
EEE_?LR

END FUNCTION
FUNCTION BLOCK testFbst;

VAR // Declaraticon of static variables
rotationl : INT;

END VAR

VAR TEMP // Declaraticn of temporary variables
helpl, helpl : REAL;

END VAR

Sl DRNCTION SSO0H
PROGERAM testPIrg;
VAR J// Dmclaration
rotation?2 s INT:
END VAR

I"h

static variableas

I

?lR;TEM; // Declaration
helpl, helpZ : BREAL;
END VAR
END PROGERAM

END IMPLEMENTATION

"..'.-EI'[I.P-:II ar:l? variable =
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Static variable block (unformatted)

Variable declaration
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Temporary variable block in FC (unformatted)

B Variable declaration /
VAR ) : [ END_VAR )}—»
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Table 5-19 Example of memory ranges of the variable types, as of Kernel V3.1 (Part 1)

INTERFACE
/¢ The statements in the interface section spescify,
/¢ what source content is exported.

FUNCTION FC1;

FUNCTION BLOCE FEL;

FROGRAM wl;

// Unit variables of the interface section are also wvisible
/{ on HMI devices.
VAR GLOBAL J// Non—-retentive unit variables
// are present in the UNIT user memory
ul 1f : INT;

END VAR
vAR:GLﬂBAL CONSTANT J/ Unit constants are located
// in the unit user memory
END VAR
VAR _GLOBAL RETAIN // Retentive unit variables are located
// in the retentive (power—fail-safe) memo:
END VAR

END INTERFACE

IMPLEMENTATION
// The implementation section contains the executable code sections
// in different program organization units (POU)
/Y A POU can be a program, FC, or FB.

// Unit variables of the implementation section can only be used

f/ within the source file.

VAR GLOBAL J// Non-retentive unit variables are locatec

// in the unit user memory
ul glob : INT;

END VER
VAR GLOBAL CONSTANT // Unit constants are located
// in the unit user memory
END_VAR
VAR GLOBAL RETAIN J// Retantive unit variablas are locatad
// in the retentive (power—-fail-safe) memo:
END VAR



Table 5-20 Example of memory ranges of the variable types, as of Kernel V3.1 (Part 2)

// Continuation

FUNCTION BLOQCR FB1l // Declaration of an instance
// instance determines where its data are located:
// = as VAR _GLOBAL in a unit:

// in the unit user memory

// - as VAR 1in a program:

// in the user memory of the task (default)

// - As VAR in a functiom block:

id in th= user memory of the unit or task,

// depending on the instance declaration of the higher-level FE

// When the instance is called, a pointer to the instance data
// 1is placed on the stack of tha calling task

VAR INPUT // Input parameters
// are in the user memory
// are written when the instance is called

fb in = INT:
END VAR
VAR OUTPUT f// Output parameters
// are in the user memory
£k out : INT;
END VAR
VAR _IN OUT f/ In/out parameter

// references are in the user mamory
f/ are written when the instance is called
fb_in_ﬂut s TP

END VAR
VAR // Static variables
// are in the user memory
// can be used loecally in the FRE
fb wvarl s ENP2
END VAR
VAR TEMP // Temporazry variakles
// are on the stack of the calling task
// are initialized on =ach call
fb templ : INT;
END VAR

// Code 18 in the user memory of the unit
fb varl fb varl + 1;
fb out fb warl;
fb templ fb_in_out;
fb 1n out fb templ + fb _in;
END FUNCTION BLOCK

L] III'[ L] ﬁ -Ill



Table 5-21 Example of memory ranges of the variable types, as of Kernel V3.1 (Part 3)

// Continuation
FUNCTION FCl : INT // The function data is on the
// stack of the calling task; they are initialized each time
// the function is called.
// The return value i1s on the stack of the calling task

VAR INPUT // Input parameters
[/ are on the stack of the callang task

f/ are written when the function is called

fc in = INT;
END_VAR
VAR // Temporary variables
[/ are on the stack of the calling task
fc _var : INT;
END VAR

f/ Code is in the user memory of the unit
fc_ var := 3&7/;
fel = fe in + fa var;

END FUNCTION

FROGRAM pl
VAR f/ By default, variables are located in the
/ in the user memory of the task

D var : INT;
F:varPE = FB1;
END VAR
VAR TEMF // Temporary variables
f/ are on the stack of the task,
f/ are initialized on =ach task pass
p_temp : INT;
END VAR

f/ Code is in the user memory of the unit
P temp = p var;
p varFB (fb imn ocut := p temp):;
u?rglcb P = ET:E} -
END PROGRAM
END JWELEMNENTATION
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Table 5-27 Example for the control of the HMI export with the corresponding pragma

INTERFACE
VAR GLOBAL
"/ HMI =xport

xl : DINT:
END VAR
VAR GLOBAL

MY Export := FAL3E;
" No HMI export
x2 : DINT:

END VAR

END INTERFACE

VAR GLOBAL

VAR GLOBAL
HMI Export := TRUE; ]
HMI export
y2 : DINT;

END VAR

END IMPLEMENTATION
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Data type Syntax for Permissible address range
Input Output Direct access Process image e.q. direct access
D435 V4.1
BOOL Pln.x PQn.x n: | 0. MaxAddr - n: 0 .. 16383
X 0.7 X 0.7

BYTE FIBn PQBn n. 0 .. MaxAddr n 0 .. MaxAdor n; 0.. 16383
WORD PIWn PQOWn n |0.62 n |0. 62 n. |0.. 62

64 .. MaxAdadr- 1 64 .. MaxAdadr- 1 64 .. 16382
DWORD FIDn PQDn n: |0.. 60 n: |0. 60 n: 0..60

64 .. MaxAaagr- 3 o4 .. MaxAdar- 3 64 .. 16380

n = logical address
% = bit number

MaxAdar= | Maximum |/O address of the SIMOTION device depending on the version of the SIMOTION kemel, see

tasks (Page 214)".

address range of the SIMOTION devices in "direct access and process image of the cyclical

'For data type BOOL, it is not possible to define the process image for cyclic tasks. The behavior defined via an /O

variable for the entire byte is applicable (default: direct access).
HRERE

D000 1022000 WORDOODOO : PIW1022
D000 63000 bit3,BOOLOOOO : PQ63.3
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BYTE (PIBn, PQBn) BYTE, SINT, USINT
WORD (PIWn, PQWn) WORD, INT, UINT
DWORD (PIDn, PQDn) DWORD, DINT, UDINT
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Data type Syntax for Permissible address range+
Input QOutputs
BOOL %ln.x %Gin,x n: 0.832
or or N 0.7+
%I Xn_x! %QXn.x'*
BYTE %|Bn %QBn n: 0._.632
WORD %l \Vn %Q@Wn n: 0..832
DWORD “lln RGN n: 0.63<

n = logical address |
X = bit number +

! The syntax %|Xn.x or %QXn.x is not permitted when defining I/O variables. !

2 Except for the addresses used in the process image of the cyclic tasks. «

oo 62000 WORDOUOUOUO : %IW62
D000 63000 bit3,BOOLO O OO : %Q63.3
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Table 5-33  Examples of abseolute CPU memory access

gtatusl := #I1.1; // BOOL data type
statusl := %IBl0O; // BYITE data typ=s
statusd := SIW2Z0; // WORD data typs
status4 := %ID20; // DWORD data type
@01.1 *= statusl; // BOOL data type
SQB2Z0 == atatusZ; // BYTE data type
TQW20 := status3; [/ WORD data type
QD20 := status4; // DWORD data type
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Table 5-36  Example of use of namespaces with librares

INTERFACE
USELIB Bib_1 AS NS_1, Bib 2 AS NS_2;
PROGRAM Main_ Program;

END INTERFACE

IMPLEMENTATION
FUNCTION Functionl : VOID

VAR
ComID : CommandIdTypec;
END VAR

- —

comId := getCommandId();
END FUNCTION

FROGRAM Ma:in program

' & i T — B [
functionl{): // Punction from this source
NS 1.Varl:=1;

NS 2.Varl:=2:

LR - F ¥ - s —

NS _1.functionl(); f/ Function

from the Bibl library
N3 2.functionl () ; // Punction from the Bib2 library
END PROCRAM
END IMPLEMENTATIO
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Table 5-37 Example of identifier validity +

TYEE -+
tvpe.a : (enuml,
END TYPE «
VAR GLOBAL+
yar a, yar b @ DINT;#
END VAR
FUNCTION fc 1 : VOIDW¥
VAR+'
yar.a : Lype agY
var.c = DINT:
END VARSY
// Permitted statements+
yar.a = emmd;s
var b = 100;¢
wrc = L
// Invalid statement+
/[l war.a = 200;¢

END FUNCTION+

FUNCTICON fc 2 : VOID¢

VAR
var b @ type A+
Var.c = type.a;v
EMD VLAR+

/f Permitted statements+
Yar.a = -100;¢

var b = emm3;+

var ¢ = emmlz4

// Invalid statement+

[ wac. b = 200;+

END FUNCTION+

3.5.2 OO0

enums, e=num3i);

Jf Unit wvariablas.

// Declaration hides UNIT variable //
Local wariables

/f Accesmss to local wvariable |

/f Access toc unit wvariable |
// Access to local variable+

// Declaration hides UNIT variakle //
Local wvariable+

[/ RAccess to unit wvariable |
[/ Bccesa to local variable 4
[/ hccess to local wvariable +
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oo

USELIB library—name 1 [AS 1lib namespace 1], +
library—name 2 [AS 1ib namespace 2], 4
library-—name 3 [AS lib namespace 1], cea ¥

USEPACEAGE tp-nams 1 [AS €p namsspace 1], |
tp—name 2 [AS tp namespace 2], +
tpname 3 [AS tp namespace 1], ce ¥

Jobboobobuoobuobobuoobbuod

Jddd0d0oooooddooooooooooooooooooooooooon
D000 o0o0bDO0o00o00ddondadonamespace.fc-name, namespace.fb-name,

namespace.type-name

HEN
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Table 5-38 Example of selecting a technology package and using a namespace +

+

INTERFACE +
USEPACKACE Cam AS Caml; 4
USES 8T 2: 4
FUNCTION functionl; +

END INTJERFACE +

L

IMFLEMENTATION +
FUNCTION functionl : VOID |
VAR INPUT -+

2.Ax1s
END VAR +

peshMisy 4

DINT; |

|

retyVal:= Caml. enablefxis [ 4

axis = p Axis, +
nextCommand := Caml.WHEN COMMAND DONE, !

comandld = getCommapdId() );
END FUNCTION -«

END IMPLEMENTATION <

Joooobtouoboobuoboobobuoboboobuobnoboobouon
Jouoooboouooobooouod Caml._enableAxis,

Caml.WHEN_COMMAND_DONE.
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5.5 Use of the same ideniifiers and namespaces

Identfiers of the namespaces regoct Hierarchy
| User-defined I Technology packages |
Systemn funclions and sysism data types of the TO
User-defined | Libranes
l Funclions, Function Blocks, Data Types
:: project ) Device1
C te ) Technclogy obmcts
Configuration dataof the TO
System vanablos of the TO
. task ] Task names
—-i _ alarm ) KMescagos l
" devee ) System variables of the device |
S Global devics variables |
] o varabes I
Procass image of the oychc Tasks |
J. _direct ' Dimd access
IEC and device system data types
IEC and device sysam funclions
Unit variables, uni data types
Program crganization units
Local varables and data types
E progec } Devica2
—; to ) Technalogy obwects
Systam vanables of the TO I

Figura -7  Namespaces and identifier hierarchy
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Preprocessor statement (unformatted)

—(_ idefine ) identifier Text

s .
L #undef )7 Identifier I
C fifdef D i dentifier I
——] —"
( #ifndef — I dentifier |
4 3
{ ffelse )
4 - ™\
(L #endif J
Each statement must begin with a new line and end with a line break.
The following order must be maintained for the statements below:
#ifdef — #else (optional) — #endif or #ifndef - #else (optional) — #endif.
Text: String of any characters except:
\ (backslash}, ' (single quote) and " (double quote).
The keywords USES, USELIB and USEPAC KAGE are not permitted.
-igure 5-9 Syntax of a preprocessor statement
HEN [ [
#define Jooddodooodooodoodn
Joooodoodd
#undef OJ0ooodoooodn
#ifdef Joooooooogoon
D0o0ododooodooodoooooooogo pragma [ [
#else O #endif(d
#ifndef J0oodoooooogoon
Joododooddooodooouoooodod pragma [l

[1 #else [ #endifd

#else Jodoooboobogouon
ODO0O0O0O #fdef O #ifndef

[ pragma U O #endif(

DO0D0O0O0O0O0O0O #fdef O #fndef DODDDODOOOODDODOOOOO

#endif 00 #ifdef O #Hifndef OO0 0O O

oogon
e[| OO OUOOODOODO

0000000000000 N(00D0), O0)and” (000). 000000 USES
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3.7.12 000000000

Table 5-42 Example of preprocessor statements

ST source file Preprocessor output
With preprocessor statements
INTERFACE INTERFACE
FUNCTION BLOCK fbl: FUNCTION BLOCK fbl:
VAR GLOBAL VAR GLOBAL
g_wvar : INI: g_wvar : INI:
END VAR END VAR

// Preprocessor definitions

{ |
#define my define g var

#define my call f(my define)

) }

I my define -> g_var
I my call -»> L(g_var)
END_ INTERFACE END_INTERFACE
IMPLEMENTATION IMPLEMENTATION
FUNCTION £ : INT FUNCIION £ @ INI
VAR_INFUT VAR_INFUT
i : INI; i : INT;
END VAR END VAR
f == 1i: £ = i:
END FUMCTION END EUNCTION
FUNCTION BLOCK £bl FUNCTION_BLOCK fbl
VAR INPUT VAR _INPUT
“i var : INI: i var : INT:
END VAR END VAR
VAR OUTPUT VLR OUTPUT
o var : INI: o var : INT:
END VAR END VAR
ny define := i wvar; g var = i var;

// Delete the preprocessor definition
/{ For my define
[ [
$undef my define
} ]

o_var := my call + 1; o_var := f(g_wvar) + 1;
{ [
$ifdef my define
}

my define := i_war;
{
#endif
} }

ERD _FUNCTION_BLOCK END FUNCTION_BLOCK

END_IMPLEMENTATION END_IMPLEMENTATION



3.7.2 UOOOOOOO

Attribute (unformatted)

Attribute identifier

Attribute value

|dentifier

‘{_—} Text

Figure 5-10 Syntax of an attribute for compiler options

Ooooo 000 00
U7 PoeBId DO OO |O0O0OOOO STOOOOOOOOOOODOOOOO STOOO0O
E - - Oooon
warning:n:off Oodod NOOOOO
warning:n:on OO000 NOOOOO
o000 n
n=0to7: 0000 ,0490000000003
n=16000 O OO : OOOOO
HMI O O O00O0oo0o0 "HMiooooooooooo oooooooog

otdbouobogod

e VAR GLOBAL
e VAR _GLOBAL RETAIN

Oooooooooooooooono HMIOoOooooooood

000 SIMOTIONkermnel O OO OOOOO 2080000 HMIO

0O

FALSE O STOOOO interfface DO OO0 OOOOOO
OJo0oooooono HMIOoooooono

TRUE O STOOOO implementation OO0 O0OOO
Jo0oooooooooo HMIooooono

BlockInit_OnChange

0030 SIMOTION kernel V3.2

Jodboogbogobogbooobobouoboobooouogn
Jodboogbogobogbooobobouoboobooouogn

oVAR_GLOBAL O interface O implementation [ [ [

oVAR GLOBAL RETAINL interface [ implementation [ [
VAR UOOOOOooooooooooooooooo
J0ddoooooooooon Oe70000ooon
oooooo

OO0

IDO O

oot O0O0O0O0d0 RUN
odouogogogd

FALSE

otdboooboobodbtud ObUdbOdd RUN
Jodouobooodbouooobogogd

TRUE

BlockInit_OnDeviceRun

000 SIMOTION kernel V4.1

Jodoooogodoonoooouoooogogoon 000




J0o0oooooooooooooooooooooon
oVVAR_GLOBAL O interface [ implementation [ [ [

e VAR U O OOUobboobboobuooooooon
ooooooooobooonn 1940000000000

Jobouooooool obboobuobob
Joouogooooooud

DISABLE

Jodobouooogoud oo oooood
ooogooogon

ALWAYS

Jooboobbuoobouooboobon

OO0o0o00ooooono  HMI_Export, Blocklinit. OnChange [1 Blocklnit_OnDeviceRun(l [
Jo0odooooooooooooooood

Table 5-44 Example of atiributes for compiler options

INTERFACE
VAR GLOBAL
{ HMT Export := FALSE;
BlockInit OnChange := TRUE: |
// Ho HMI export, download in RUN possible
x : DINT;
END VAR
FUNCTION_BLOCK fbl:
END INIERFALE

IMPLEMENTATION
VAR_GLOBAL
{ HMI_ Export i= IRUE;
BlockInit OnmDeviceRun := ALWAYS;
// HMI export, initialization for the STOP -> RUN transition
Y : DINI;
END_ VAR
FUNCTION BLOCK fbl
VAR INPUT
i var : INT:
END VAR
VAR OUTPUT
O Var : INT:
END VAR

{ _U7_PoeBld CompilerOption := warning:2:on;

o_var := REAL TO INT(1.0); f/f Warming 16004

i _U7_PoeBld_Compilerfption s= warning:c:off; ]

o var := REAL TO INIT(1.0): f/ No warning léeUl4d

{ U7 PoeBld CompllerOption := warning:le004:o0m; }
o_var := REAL TO INT(1.0); f/ Warning 16004

{ U7 PoeBld CompilerOption := warning:le004:0fi; }
> _var := REAL TO INT(1.0)2 !/ No warning l&004

{ ' _FoeBld CompilerOption := warning:Z:off;
_U'7_PoeBld CompilerOption i= warning:l6004:on; }
> var := REAL TO INT(1.0); // Warnming le004
END_FUNCTION_BLOCK
ERD IMPFLEMENTATION
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Table 5-45 Example of syntax for jump statements

FUNCTION func : VOID
VAR
X, Yy, z BOOL;
END VAR
LARFL
lab 1, lab 2; // Declaration of the jump labels
END LABEL
X 1T Y;
lab 1 Y 1= Z; // Jump lakel with statement
IF x = y THEN
GOTC lab 2 Jump statement
END IF;
=0TQC lab 1: / Jump statement
lab 2 : ; // Jump label with blank statement
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