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mIpESRIEHEEE BECKHOFF

— N ESREF T 1 HIERIEE

T E R EFTE R IPEEAYIIL.
FEMEITIREPERAILAZEAR.

— RERF SEsE IaE. —

l TR FEEEZE.

A

— pStellerUntenLinks:BOOL:=TRUE;
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BECKHOFF

- TEMNSFAILIE
= Ff (abcd....) HETFRE ()

= [REAJLIH
" ¥F (123..) , 8 (abc...) ITFRIZ (L) 4HAK.

- EBRRH/ANS (abcSABCETA—EE)

- TEATLIFEHFFS (Fi: !, 7, $FF)

* FEBPAILIFHESE (a b) , EEERTRIZ (a b) .

TwinCAT Training: Programmer



K= BECKHOFF

{EIEC61131-3FRIXEF A LMHAZEER.

f5an:

IBIEIZE XS AND, OR, NOT..

FUESEBISEHES: BOOL, INT, REAL..

FKBHGEMENKEF: TYPE, STRUCT

ek IEFERIREESE: FUNCTION, FUNCTION BLOCK, PROGRAM
Z:EB*DIJJ H&g —Fﬁ

rEFEEFRSEINIIEe XSHM
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BHALESE81 BECKHOFF

BOOL FALSE TRUE 1BIT

b
BYTE 0 255 8 BIT n
WORD 0 65535 16 BIT n

DWORD 0 4294 967 295 32BIT n
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BHALESE812 BECKHOFF

SINT -127 8 Bit Nn
USINT 0 255 8 BIT N
INT -32768 32767 16 BIT Nn
UINT 0 65535 16 BIT n
DINT 2147 483 648 2147 483647 32 BIT Nn
UDINT 0 4294 967 295 32 BIT N
LINT _ 263 263 _ 1  64BIT Nn

ULINT 0 264 _ 1 64 BIT n
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EL 31028 RSB 24 (5) BECKHOFF

EL3102
2-channel analog input terminals

TE -10...+10V,

— (1RENGEHR)

| . |
A2

== Input signal = Value Value

e__é_ EL310x Decimal Hexadecimal
AT

TR 32767 OX7FFF
- '
6 6 5V 16383 Ox3FFF
BBEE OV 0 0x0000
™ !ﬂ 5V -16383 0xC001
1 6 10V -32768 0x8000
a4

g
EL3012
BECKHOFF
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BECKHOFF

I TEUR R FRIRH R £ R )

1111 1111 1111 1111 1 0000 0000 0000 0000
WAR

iVar: INT:=32000;

iresult: INT:
e INT O
iVar — —— iresult - +
168 + ( )

tvar [N — S {32768l —iresult [C3z7ed

INT -32768 INT 32767

1000 0000 0000 0000 0111 1111 1111 1111
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HAEE3E83 BECKHOFF

_

REAL 4 Byte

LREAL 8 Byte f
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FIEEEN

BECKHOFF

STRING

String in ASCII ‘“1234ABCDE’ 80+1 s
code. Standard

length 80 ‘ABCDE$RSL'

characters. ABCDESODSOA

Maximum length
255. Strings are
zero-terminated

String length specifications

Example
declaration

sVar : STRING;
sVarl :STRING(1);

sVar: STRING(255);
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Assignment Result SIZEOF Result LEN
sVar:='ABC’; 81 3
sVar := ‘X'; 2 1
sVar:='ABC’; 256 3



BECKHOFF

$<2 Hex values> ASCII Code
$0D CR

$R $r CR

$L 3l Line Feed
$N $n New Line
$T $t Tab
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FIREkINEE BECKHOFF

VAR
sBarcode : STERING:="1:234
FoaCrLf : UINT;

END VAR

FIND
sBarcode —(5TR1 PoaCrLf
"£04A' —STRZ
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WSTRING BECKHOFF

fix

WSTRING String in Unicode “Oby4yeHmne” Level 0,Block WS
format 0x0400-0x4FFF

Chyrillic

Bl PREE. BT

é\«

“Training, seminar” Level 0
Block 0x0000-
Ox007F
Basic Latin
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HEf, AJEAYENiEssEY BECKHOFF

TIME_OF DAY TOD#0:0:0 TOD#23:59:59 32 Bit  tod
DATE D#1970-01-01  D#2106-02-07 32 Bit  date
DATE_AND TIME DT#1970-01-01-  DT#2106-02-07- 32 Bit  dft
00:00:00 06:28:15
TIME T#0S T#49D17H2M47  32BIT tim
S295MS
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FIRR MR TR

BECKHOFF

Variable Type

BOOL
WORD,
DWORD
INT

TIME

d day
h hours
m min
S sec
ms ms
REAL
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TRUE 2#1 16#1
FALSE 2#0 16#0
2#1010111111111110 16#AFFE
2#1000000000000001 16#8001
t#1h t#60m
t#0.5d t#12h
t#30m18s90ms t#0.505025h
0.3333 3.333e-1

1
0
45054

-32768
t#3600000ms

t#43200000ms

t#1818090ms



BECKHOFF

RN ( 760 ) SR A LIEIEFRERF R S R AE i

(*The Beginning®)
bStart AT %IX0.0 :BOOL;(*bool*)

(*WORD*) TemK1 AT %IW10 (*Byte 10-11*) :WORD:;

BITEREILIR//FR.
bStart AT %I1X0.0 :BOOL; //Single Line
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BECKHOFF

SRERKER TEAAS UL TEER
iﬂ?ﬁﬁmﬁﬁﬁ)\,ﬁﬁﬁﬂiIEIinIﬂiJJ:EE,_JuEﬁiAT%I**I]AT%Q*' HIESREN

—!):}
VAR GLOBAL

K12531Velocity ATIQ* :INT:
K12531Ctrl ATEQ* :BYTE;
K12531ExtCtrl ATEQ* :WORD;

K12531Position ATEI* :UINT:

Kl25315tatus AT:I* :BITE;

Kl2531ExtStatus ATEI* WORD;
END VAR
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BElIEHBLIL? BECKHOFF

XFEEEIIAITES:

QD) — @) — ) e HE) e )

_ B )— Byte
_ W )—
_@_

StrWword AT %MW10 : WORD;
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BECKHOFF

EREEAJLRTE—IIHE

BEfEERGeAERIIREE N
EMERIRKIZREA.

Keywords Keywords

VAR .. VAR_GLOBAL ..
\IE//I:IF[;]\@TJT ) \E/ZRD__(\Z/giFIG .
END_VAR END_VAR
VAR_IN_OUT ..

END_VAR

VAR_OUTPUT ..

END_VAR
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BECKHOFF

Project machine LeBTESENETEESN
B SN DiRMIER 2B

xgg_—v(\;/g%BDA_L SHAVar1 ST
END VAR WFERZEMNIEETSN
HhEd AT ESTEESR/M
A:- L A Y

PROGRAM A HE) 1?15@' _

VAR N B2 /BEEREGYIL
Varl ‘WORD: s, Mi5IREEED:Gvll. Varl.

END_VAR mEEfEENEVarl.

LD Varl

LD Gvll.Varl
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Eid E e E. BECKHOFF

TEI':EE}BEFPE BERYEE L3 E fEE A RR LAEE E e hbiEEY fii)2
(=] i :

Project machine

PROGRAM A PROGRAM B
VAR VAR

locVar AT%MB2:WORD;
LD %MB2 "
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KRR (RISETR: PERSISTENT

BECKHOFF

FfEPRESISTENTH = Bl KRR B FEPLCR LN S RFHEE &

PLC LS CRFRIEE.
VAR_GLOBAL PERSISTENT [ Port 25 ookt .
Stueckzaehler: UDINT; R 2
END_VAR

VAR PERSISTENT
Meldungstext: STRING;

END VAR
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KRR (RiFEVZS &2 PERSISTENT

BECKHOFF

LB RS PERSISTENTRIZS 21T B84 E.
TR IERRFUETR IR, AEENTEME

FB_WritePersistentData
Tc2_ Utilities.LIB

General:
Tite: Tc2_Utilities
Version: 3.3.5.0 Meuer Ordner
Company: Beckhoff Automation GmbH -~
. _ L _ - ) _ Mame Anderungsdaturn

Description: TwinCAT Utilities LibraryInternal library containing various useful services, e.g. PLC-START/-STOP, |
License required:  No || Port_851.app 25.00.2013 07:45
Contents: || Pert_851.autostart 24.09.2013 11:34
+-[2 Memory +Buffer +Fifo [ » || Graphisch |Dokumentation || Port_851.bootdata 25.09.2013 07:45
# 2 NT, WK, XP, XPe, CE Operat || Port_851.bootdata-old 24092013 11:39

) PID Controller

e
+-) TwinCAT Ams Logger
=) TwinCAT PLC - FB_WritePersistent
FB_WritePersistentData NETID BUSY[—
3 PORT ERRf—
PLC_REEIEIS‘;‘ITIIHFD START ERRID —
PLC_ReadSymInfoByMame—
PLC_ReadSymInfoByMame
PLC_Reset
PLC_Start =
4 | [l | 3

LT |

MODE

Close
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igtiNE=S BECKHOFF

inttEE(E, FPLCIRIIMSEMRSIESHTIH I ZERN

=1
VAR
AccelerationTime : TIME := T#3s200ms;
END VAR
iz

VAR_GLOBAL CONSTANT
PI:REAL:=3.141592654;

END VAR '
Di:REAL:=3.141592654:

END VAR

4 B9
SY=E)
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TSR IER BECKHOFF

(EREALIEE B ARIEEREskE CE 2SR RBIRE
X HCrIRE FelERRBEEEAN B hEIRY.
BENEEIATYPE FRLA END_TYPE £53R.

TYPE

END_TYPE

Parent type m Data type Initial value m

New value

Derivation m Data type Initial value m
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BECKHOFF

MREFE T —1=F
ERAA].

R
3

FRSREIRYFIE BRARFEN B E X RE EENEER

| = DUTs
POU... Add b j GVLs
DUT... % cut Chrl+X POUs
. WISl
Global Variable List... =8 Copy Ctrl+C ) :
Library Manager
IﬂtEI"fECE... >< DE'EtE DE| P'CTESk {P'CTESk:I
POU for implicit checks... Rename benanntl Instance
Visualization... = Properties Alt+Enter
[E1 Referenced Task... =/ -
. & vo
2 Mew em... Ctrl+Shift+ A4
ii:  Existing ltem... Shift+Alt+ A
== "y Mew Folder
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BECKHOFF

ANREUE T — PN FRFERSRERYFIR X T ERRE ERRFIEN B E N LR
EERIEERD A
[ Add DUT -

QI; Create a new data unit type

MName:
mySstring

Type:

() Structure

() Emumeration

@ Alias
Base type:  STRING(S0)

() Union

Open ] [ Cancel

TwinCAT Training: Programmer



Si3is=Ed

Example: KL5101 ZgfSe8im—-.

= Tem 2 [KLE101)

' EI‘ Charnel 1
-t Statuz
gt Counter
..... wl Latch

TwinCAT Training: Programmer

TYPE KL5101 _IN :
STRUCT
State:UINT,;
Counter:UINT;
Latch:UINT;
END _STRUCT
END TYPE

TYPE KL3101_0OUT :

STRUCT
Ctrl:USINT;
RegData:UINT;

END STRUCT

END TYPE

SRS B E N SSE.

BECKHOFF

SNSRI B (e A S B E TR TEEL
&, FFE SN ISR G2 TIRE

R ERSREIR] LI T B

1=
TRE.



ST e i BECKHOFF

WERBERZSANFHEREHERNEEIRERE XX EEENETE
HIE. ESREERANIEREPERERN WF B/ L MAEENESRIF
AT E. T ERIBLAXEF TYPE FHIGLAXEEF END_TYPE 53R

Syntax:

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

END_TYPE

Example:

TYPE enmul:(Mo, Di, Mi, Dn, Fr, Sa, So0:=10);(*Mo =0 Di = 1..

..Sa=6 S0 =10%

END_TYPE /

TYPE enmu2:(Up, Dn);(*Up =0 Dn = 17%)

END_TYPE
ATHEEFXEIEREISZEERTLARMIR 51420 Example: Woche.Dn
Richtung.Dn
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tassRE

BECKHOFF

AMEREEEE

VAR
LightState :INT;  (0:RED, 1: YELLOW, 2:GREEN)

SignalRed AT % 0" BOOL;

SignalYELLOW AT "0*: BOOL;

SignalGREEN AT %0*: BOOL;
END VAR
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EQ |
LightState —SignalRed
04
EQ
LightState— —SignalYELLOW
14
EQ
LightState— —SignalGREEN
74

LightState=0-
I]_

EQ

—SignalRed




tassRE

BECKHOFF

{(ERassEE

B8 TrafficLight [EHLIM]T'T'P{E TrafficLight:

RED, 0%
YELLOW, (“1%
GREEN #27
);

END_TYPE

VAR Y
LightState :TrafficLight;

SignalRed AT 0" BOOL,;
SignalYELLOW AT % 0" BOOL;
SignalGREEN AT "0 BOOL;

EQ
LightState— —SignalRed
RED—
EQ
LightState— ——SignalYELLOW
YELL OV
EQ
LightState— —SignalGREEN
GREEH—

END VAR
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Y

LightState=RED

RED-

SignalRed




PlZRIENERLEE £8.10
BERIVE R T EER.

DAFESE=TYPE FHELIE =
END_TYPE 455R.
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Syntax:
TYPE

<Bezeichner>:<Zuweisungsausdruck>;
END_TYPE

Type
..... I-[: NEHD TTPE
NetlD:5TRING(23);
END_TYPE
Declaration
VAR

NetlDCX1 : NetlD:="172.16.17.100.1.17,
NetlIDPC1 : NetlD:="172.16.17.100.1.2%;

NetiDPBX : NetlD:="172.16.17.101.1.1%
END VAR

BECKHOFF



BECKHOFF

NIRRT —PNFRFERSREIRYFIR X T HREZE ER R FIZ B E X KE
EmAIEHERD .

=

TYPE myString : STRING(90): END TYPE

~ - MAIN (PRG-FUP)
0001[PROGRAM MAIN

0002(VAR

F

- Globale_Variablen

0001[(VAR_GLOBAL
p002|  StrVar: myString ; -

0003[END_VAR

0003 fb1_1:1fb1;
0004|EMND_VAR
b1 (FEsT) |- fct2 (FUN-ST) -
0001[FUNCTION BLOCK fo1  0004|FUNCTION fct2 : BOOL —— <
0002|VAR 00021VAR _INPUT DDD"
0003 END VAR 0003|END VAR fb1_1
DOD4|VAR_IN_OUT 0004|VAR_IN_OUT fb1
0005  strin: myString; - 0005  strin: myString; - StrVar—{strin =
0006(END VAR 0006|END VAR
ann7| NN 7| 0002
_ P B
0001|(* Insert Code... *) 0001)(*Insert Code™); fct2

Strivar—strin =
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HENXBFRFHRLER BECKHOFF
« AR TEHRARNE.

TYPE unionStringhArray : VAR
UNION . . . .
i unionStringkKonvert : unionStringlArray;
aVar : STRING;
aVar : ARRAY[(O..20] OF BYTE: END VAR
END UNION
END TYPE
= @ unionStringKaonvert unionSstring&rray
# sVar STRING ABCDESRSN'
= @ avar ARRAY [0..80] OF B...
i avar[0] BYTE 16541 €— A
@ avar[i] BYTE 16542 B
@ avar[2] BYTE 16#43 C
g avar[3] BYTE 16%44
@ avar[4] BYTE 16545 D
@ avar[s] BYTE 160D \ E
& avar[6] BYTE 16504 $R
@ avar[7] BYTE 16200 \
@ avar[a] BYTE 16£00 $N
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HUnion{X&%MB BECKHOFF

= {EEFHUNion{SE%MBIE MHIEF.

VAR
Ff-——-mask S5Cring / Arrav
sVar ATEMB100 : STRING:;
aVar ATEMB100 :ARRAY[C..Z20] OF BYTE;

END VAR
TYPE unionStringArray - VAR
TN IO unionStringKonvert : unionStringlArray;
gVar : STRING: END VAR
avar : ARBAY[O..E0] OF BYTE: -
END UNION
END_TYPE
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BECKHOFF

HABFTT—F7 B —PMXIERIEE. ERAPRBREAIER—IEE.
AWML R{ERE B CRIZIESSEAR.
|ECRIF—H4E, — i =420,
VAR
Feld_1:ARRAY[0..9] OF BYTE; 1-4
Feld 2 :ARRAY[O0..9, 0..1] OF UINT: 2-4E
Feld 3 :ARRAYI[0..9, 0..1,0..1] OF DINT; 3-4f
END VAR —

Eﬁ%@]ﬁéﬁﬁx’ﬁ)‘(?ﬁﬂﬂgmﬁmm
Feld 1 AT%MB100:ARRAY[1..10] OF BYTE;
END VAR
ihREEPRYTTE=
Feld 1[2] :=120; (* Expliziter Zugriff*)
Feld 2[i,j] := EXPT(,)); (*Indizierter Zugriff*)
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BECKHOFF

VAR
Feld 1 :ARRAY[1..10] OF BYTE;
Feld 2 :ARRAYJ[1..10, 2..5] OF UINT;
END_VAR

= I

Feld 1[i+2] := 120;

Feld 1[9]; 0
Feld 2[1,2]; 120
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NWEHERKE

{EPL CizfTRIn] LB g TIRERETT
a5

XA VIHEIREEISEER TR TRV IS
nR%E

| CheckBaounds i Limited

Min | value
Max-L
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Error case

Error case

“‘OK” case

FUNCTION CheckBounds :DINT]
VAR _INPUT

[,L,U : DINT;
END_ VAR

IF I< L THEN

CheckBounds = L;
ELSIF | > U THEN

CheckBounds = U;
ELSE

CheckBounds = I;
END_IF

BECKHOFF




EhNCheckBounds (FUN) BECKHOFF

IEJICheckBounds (FUN) :

Add POU for implicit checks X 3 DUTs
[d GVls
Create spedal chedk functions for an application (for ~—'=y POUs
checking array bounds, divisions and pointer) POL... Add - MAIM (PRG)
DUT... & Cut Ctrl+ X VI5Us
Ayailable functions: Global Variable List... 23 Copy Ctrl+C Library Manager
Bound Checks X PlcTask (PlcTask)
Interface... Delete Del 1benanntl Instance
[”] Division Checks POU for implicit checks... Rename
[] Range Checks Visualization... ‘= Properties Alt+Enter
[ Pointer Chedks [&1 Referenced Task... | R
I Mote: Adding a chedkifunction will provoke a full recompile and 2: Mew Item... Ctrl+Shift+ A
l prohibit an online change =l - sting Item... Shift+ Alt+ A
4 WNew Folder
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EhNCheckBounds (FUN) BECKHOFF

CheckBounds

1 // Implicitly generated code @ O NOT EDIT

2 FUNCTION CheckBounds : DINT
- 3 VAR TNPUT

4 index, lower, upper: DINT;

5 EHD VAR

) —
4| m
| 1 Implicitly generated code Only an Implementation suggestion
= 2 IF index < lower THEN

3 CheckBounds := lower;

i

EL5IF index > upper THEN
CheckBounds := upper;

L

= g ELSE
7 CheckBounds := index:
END IF

(WK

L
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BECKHOFF

checker functions

LA TFEHEYEchecker functions
TwinCAT 3:

Add POU for implicit checks X

@ Create spedial chedk functions for an application {for
checking array bounds, divisions and painter)
Available functions:

Bound Checks
[ Division Chedks
[7] range Checks
[ Paointer Checks

Mote: Adding a chedkfunction will provoke a full recompile and
prohibit an online change

TwinCAT Training: Programmer



BECKHOFF

{£IEC61131-3 BIPOU (PROGRAM ORGANISATION UNIT)HR
BE 7 =MEEp9R:

- Program s [3] TwinCAT Project2

— Function Block « @l svsTEm

® License

. I @ Real-Time
Function . BT

[Z1 PlcTask
=f= Routes
[E8] TcCOM Objects
MOTION
4 [ pLC
4 Unbenanntl
4 [=] Unbenanntl Project
» [ External Types
a | DUTs
“¢ DUT
[d GYLs
- [ POUs
3 VIsUs
Library Manager
-l PlcTask (PlcTask)
@ Unbenanntl Instance
123 SAFETY
E C++
. @ vo
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R program PRG BECKHOFF

Program PRG

* HIESSIAR (— 4 programgeiiflAs—1 1 program)
= aJLAiElH: FBs, functions, (programs)

 BEREE: ##5, RS ERIEIRETLAE T/1NEHAER.
A AR SERAXBNTEN, EVAR_INPUTED

AENIMAZER.
= fih. BAEISANERIE SR, EVAR_OUTPUT 2dLA
EM i EER.

" EABHBIEEERIAEVAR_IN_OUTENX .
- B0 RIS TR ERER SRR RS,
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RSEBY: function block FB BECKHOFF

Function block FB

* Hprogramssk =S E BRIFBsEH
LA FBs, functions,
 BEEE: S, BIREPEE IR LIE TME1TEEA(ER.
Z4EERP S/ FBEEECHIBEER.
=#iA: 0,1,2,3...VAR_INPUT
= i5it: 0,1,2,3.. VAR_OUTPUT
EESH: 0,1.2,3.. VAR _IN_OUT

= B EEIEFIRES T Y FSMEENIIGEIR BEEE =2
] A,
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RAERY: Function: FC BECKHOFF

Function: FC
= Hprograms, function blocks¥1ELEA9functionsifB

= g AiAH: Functions
E”‘ T—ZIIEEI;A i E”‘%’_"y"fgﬁﬁl Eﬂ?‘ %ngunctlon#mH:i_J
BN 1,23 VAR INPUT
-l [/

AR 1,23 VAR IN_OUT

5 RS TFINEEER “227". (B
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ST: IF Instruction

BECKHOFF

FHER), BEFHNITRE

SiEw

Keywords:

IF Condition THEN
Instruction block
ELSIF Condition THEN
Instruction block
ELSE
Instruction block
END_IF
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ST: IF instruction BECKHOFF

IF a>b THEN
Instruction block A;
ELSE
Instruction block B;
END IF

Instruction block A Instruction block B

f
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ST: IF Instruction

IF Condition1 THEN
Instruction block A;
ELSE
IF Condition2 THEN
Instruction block B;
ELSE
IF Condition3 THEN
Instruction block C;
ELSE
Instruction block D;
END IF
END IF
END IF

Yes

TwinCAT Training: Programmer

No

Yes

\J
P
]
- -

No

No

(@]

c

BECKHOFF



* IF Instruction

BECKHOFF

IF Condition1 THEN
Instruction block A;
ELSIF Condition2 THEN
Instruction block B;
ELSIF Condition3 THEN
Instruction block C;
ELSE
Instruction block D;
END IF

Yes
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No

Yes

\J
P
]
- -

No

No

(@]

c




ST: IF instruction BECKHOFF

h/RFTEN
14
« TR S > IF bVar THEN
= AR > IF a>b THEN
= THREtREVERYF R > |IF LEFT(STR:= strVar, SIZE:=7) = '"TwinCAT'
THEN
" JOREREYE — IF Ton1.Q THEN

" {RTIRERIEA = IMB ) THEN
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ST CASE Instruction BECKHOFF

ey
CASE #®iE5H Selection criterion = 2

OF or4or6

. . Selection
1 Instruction 1 S — Selection criterion = 7

2,4, 6: Instruction 2 or 8 or 9 or 10?
7..10: Instruction 3

ELSE

Default
No

. ) Yes
Instructions v v

END_CASE:
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ST: CASEfll=+

BECKHOFF

CASE State
0:

END_CASE

Instructions for the ste
OF P

(Actions)

QO:=TRUE;

IF Transition THEN state := 1; END IF
Q1:=TRUE;

IF Transition THEN state := 2; END IF
Q2:=TRUE;

IF Transition THEN state := 3; END _IF
Q3:=TRUE;

IF Transition THEN state := 0; END _IF

“Step-further condition”
(Transition)

TwinCAT Training: Programmer



ST: CASE BECKHOFF

CASE State OF
0: Instructions;(*State=0%) / i
IF...... THEN
< L
1: Instructions;(*State=1*) /
2: Instructions; (*State=2*) / i
3: Instructions;(*State=3%) / i
END_CASE
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ST: CASE instruction “Integer Selector Value”

with Enum types

BECKHOFF

Enum-Typ:
TYPE Schritte :
(INIT:=0, START, AUTOMATIK, ENDE);

END_TYPE

CASE State OF
INIT:
START:
AUTOMATIK:
ENDE:
END_CASE

Instructions;(*State=0%)
Instructions;(*State=1%)
Instructions;(*State=2%)

Instructions;(*State=3%)
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ST. CASE instruction: suggestion for a step chain /

state machine BECKHOFF

TYPE Schritte :
( INIT:=0, START, AUTOMATIK, ENDE);
END TYPE

CASE State OF

Instructions for the step
(Actions)
INIT: QO:=TRUE;

IF Transition THEN state := START; END_IF (i:zssi:;tz)er condition®
START: Q1:=TRUE;

IF Transition THEN state := AUTOMATIK; END _IF
AUTOMATIK: Q2:=TRUE; | Step

IF Transition THEN state := ENDE; END IF
ENDE: Q3:=TRUE;

IF Transition THEN state := INIT; END_IF

END_CASE
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ST: CASE instruction “Integer Selector Value”

with constants

BECKHOFF

VAR CONSTANT
Stepl : INT:=
Step2 : INT:=
Step3 : INT:=
Step4 : INT:=
END VAR

VAR
State:INT:
END_VAR

CASE State OF
Stepl:
Step2:
Step3..Step4.
END_CASE

Instructions;(*State=0%)
Instructions;(*State=1%)

Instructions;(*State=2 oder 3%)
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ST: Loops (overview) BECKHOFF

FREEIREEEIXEFEXI TR, EHELEIF.

Expression Processing n cycle fix
FOR SINT/INT/DINT Instructions Yes
follow condition
WHILE BOOL Instructions No

follow condition

REPEAT BOOL Condition No
follows
instructions
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ST: FOR loop BECKHOFF

FORBINEAM T TIERRA:  oyeen
1. 85%WEIZAE .

2 AT IEHIER | EHEFIXEFT0
RRIIATS EZINE L, | |

3. RIXFNNITIRIARRNER =Snavalie
4. i BT Y ERIEEHBIR

#WE'Z-4. Instruction block

I =i + step size

FOR i:=1 TO 12 BY 2 DO
Feld[i]:=i*2;(*Anweisung*)
END_FOR

Cycle n
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ST: WHILE loop

BECKHOFF

WHILEfEER

R EFWHILESHERIR/RRIARAY
{E9TRUE.N—EHATIEER.

1.=0;

WHILE i<100 DO
Feld[i]:=1"2;(*Anweisung®)
=1+1;

END_WHILE

TwinCAT Training: Programmer

Cycle n

Yes

|

Boolean
expression

Instruction block

i = i + step size

v

Cycle n

No




ST. REPEAT loop

BECKHOFF

REPEATEERRFANAIER
FALSE—BE{TTEIR EhRFTXIE
Wi?STRUEﬂﬂiEHi?EW-*Eﬁﬁﬂ’?‘Emﬁ
—R.

1:=0:

REPEAT
Feld[i]:=1*2;(*Anweisung*)
I=i+1;

UNTIL i>100

END_REPEAT
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Instruction block
I:= 1+ step size

Boolean
expression

Cycle n




ST: FB calls in ST BECKHOFF

VAR
TON1:TON;
END VAR

Ton1

TONI1 (IN:= NOT TON1.Q, PT:=T#1s);

g > o (D> ( o )
T#1s-PT &) ET— Q0:= TON1.Q:

0002

Ton1.Q——Q0

0001

Ton1
Ton1.QalIN TON a QO@‘ TONI1(IN:=NOT TON1.Q, PT:=T#1s, Q=>Q0);
T#1sPT &9 ETI—
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ST: FB calls in ST (alternative) BECKHOFF

VAR
0a01 TONL1:TON:;
Ton1.Qo——Ton1.IN END VAR
0002
S p— \ TONL1.IN:= NOT TON1.Q;
TON1. PT:=T#1s;
0003
Ton1 TON]_(),
TON /
@ = Q0:= TONL1.Q;
0004
Ton1.Q——Q0 -
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ERGAE BECKHOFF

JEISTHRERFB_LocalSystemTimeR LA R SR A]
(THRELRTETC2_UtilitiesEH)

fb Local3ystemTimel

FB LocalSystemTime SYSTEMTIME TO DT
11 —sNetID BValid p=bvalid s I—TIHE'.STR ~  b—dtTime [ DT#2012-3-28-15.5-.854 |
benable m—bEnable gystemTime
5 —|dwCycle tzID |- e TimeZonelD
1 —dwOpt
T#100ms —(tTimeout \

eTimeZonelD_Daylight

= "#& systemTime TIMESTRUCT
@ wear WORD 2012
# wMonth WORD 3
@ whaydfWweek WORD 3
& wDay WORD 23
@ wHour WORD 15
@ whMinute WORD 7
@ wSecond WORD 59
@ wMilliseconds WORD 155
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XRBI(HH BECKHOFF

DTSR LA ECRUTRAEERF.

DT TO_TOD
dtTime | DT§2012-3-29-15-14:36€ [— todActTime | TOD$#15:-14:36 |
GT AND
todRctTime [ TOD$15:14:36 |— > & bOutCoffeeMashineON
TODF15:00 —
LT
todRctTime | TOD$15:14:36 [— <
TODF15:30 —
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