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1 B:=B+l: // TS0 E00

2 I

SFC FFEFP:
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POU.Step0_active POULIEC_ACTION®

PROGRAM POU
= e VAR
3 A: INT:
4 B: INT;
5 END VAR

Init

Stepd | —|D té. | IEC_ACTION

VER & T
454 TwinCAT 3 H 77 1] Scope View, HJLLAIEE3.
A B AN FARE A B BN 25, S5 ¥CE K AQ FIGEIR B ] —F

900.0 5

300.0 H

700.0 5
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/,-
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=
/..d

—
—
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-
e
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.
200.0 4 I/
vy
0.0 = J’/

-ﬁ T=25 =

o
-

100.0 5
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T T T T T T T T T T 1
0.000s 1.000s 2.000s 3.000s 4.000s 5.000s 6.000s 7.000s 8.000s 9S.000s 10.000s

3. SFC pridifr

TR

SFC fwAerh, 2 U 7 — M WbREAL, 1 XM br &0 S Ry
SE [T RE o X L8R AL 1 B R AL HOE AL RGT IR, FH P R 75 23 HIAS B SFC
pREAL, BIRTFEREF o A% SFC R I HAT RS
IVARER7/R=

AT RET, AN TG . B EE R T A IR, AT

3
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1720, WA P A IX 28 288 AP SFC bz, HEATREFP 4%

ol S
(1

(2)

Commaon
Compile
Licenses

Statistic

Visualization
Visualization Profile
Static Analysis Light
Deployment
Compiler Warnings

uUML

Fi%E Project, 1%E#% Properties J&14:, fEJEMEE DRIk SFC

Solution Explorer
@ o-e
Search Solution Explorer (Ctrl+:)

@ Real-Time
4 B Tasks
[& PlcTask
=t= Routes
[&] TcCOM Objects
MOTION

g & -

4 B9 ofc Project
B [ External Type 2l
b References | g&y

d DUTs
[ GVLs
4 | POUs
4 [ POU (PRG,
Eﬂ Stepl_:
E\A Stepl_¢ t
Sp, Stepl_¢
[ VISUs %
4[5 PlcTask (PIcT: @
=l pou
95 sfotme
[&] sfc Instance
& SAFETY X

EC++
8 = .-

N/A

woR e

I Y

==
Build

Rebuild

Check all objects

Clean
Add
Add Solution to Source Control...

Import PLCopenXML..
Export PLCopenXML...

Save as library ...

Save as library and install ...

Remaove

BB b SRS S W], IR S A P/ 208 A A B AL

N/A

Solution options

s |2
=8 =
SFCInit
SFCReset
SFCErrar

SFCEnableLimit
SFCErrorStep
SFCErrarPOL
SFCQuitError
SFCPause

SFCTrans
SFCCurrentstep
SFCTip

SFCTipMode
SFCErrarAnalyzation
SFCError&nalyzationTable

DDDDHDHDDDD!D!%
ERNEENEEEREEEREEREE =

ik

BRI ER B « MRS - FShiTEHahE-
RSN EH B « FHESWEE . TRENESIEIT -
FRE EE TN, MFR TRUE(E.

TR EE T

&5 sFCErory) TRUERY 5 235 - EE SFCErmor «

& S8 SFCErmorA) TRUERI POLEERT « ZEE SFCErmor »

12 1k thiT - Efi SFCErrors ZE$ SFCErrore

{7121t « Bfi7 SFCError o

MREEHEDRER, NES TUEE-

AEHIERRETR

TEEAEITRT— 15

PISRA TRUE WIS AR sFCTip=t BEIHRIEHE -

BEE T FHRFRTER RS FCErorZ BRI RER . SFCEmorh R HEM
&R SR FCEronE B RIAT TR - sFCErord R ER)
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DL A 1IN A bR AL
(1)  SFCInit (Bool)
W LR ENLEN True, FEIELLIIREEIRRG PR B2 Init . WIEEH IR
FREWE SRS . N 7 RIBNER B3R, SFCInit 2214 B N False.

TwinCAT_Devicestc.POU

=ET -] =]
i@ stepl_c BOOL TRUE
@ step0_entry_a BOOL TRUE
@ stepl_exit_b BOOL TRUE
@ a BOOL FALSE
# b BOOL
@ SFCCurrentStep STRING Tnit’
@ SFCError BOOL FALSE
@ SFCInit BOOL TRUE |
@ SFCPause BOOL FALSE
o
T#990msa
TEI'JE
B X
¢1::"_15
Bran..
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(2)  SFCPause ( Bool)

— HAREALN True, SFC BRI il A& st 452 1

Bl ER: R FR AT R b A B True, WA IE,
BN False, NWNZFEFARLLIZAT .

POU [Online] + X

TwinCAT_Device.sfc.POU

stepl_c

.Em

stepl_entry_a
stepl_exit_b

n
= 3
—
L
m

a
b
SFCCurrentStep
SFCError
SFCInit
SFCPause

I TE=R T
= = BEl =
i — B
[% [ il N LN
mjm m

&% @ % % @ ¥ % 9

T#270ms3

Output
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(3)  SFCCurrentStep ( String)
AR SN AT U HONIE SRS 27, Bl B RTR:

TwinCAT_Device.sfc.POU

Fist 37 & EsiE =]
# stepl_c BOOL 5
@ stepl_entry_a BOOL TRUE
@ stepl_exit_b BOOL TRUE
@ a BOOL
@ b BOOL FALSE
# SFCCurrentStep STRING
@ SFCError BOOL
4 SFCInit BOOL FALSE
4 SFCPause BOOL FALSE
-
4 b P |
o
Init T# 0ms -
R
T#13510ms
L b=
Bran..
Stepl T#0ms Step? T#0ms

h-+Q |w0% &~

ER:

TWinCAT 2 B SFC b &AL 77 B P AEARM B E & /A= HITHH, &
SR ENLPES (R — B Red ) SFC ARG
TWinCAT 3 B FHERNC S H I, 5L PLC BT A1k )E H .

4. % (Macro)

TR
FRE Y H R AR R R, ﬁ@ﬁ%ﬁﬁ K% AT R

FALHE TR SFC R, XAy EIRAE ERE R XN BRI, AR
AP R B



A ER7REE

TN SFC B TANZESET] Step Bl Transition #5584 44F k4T3, KITK M)
TR IEATREGER, AR S R

D IR:

(1) P FEAE macro FHAEH Step i Transition, ZRJ5 S i 8A SFC,

3| Insert macro B3 Insert macro after;

SFC

DEBUG  TWINCAT PLC

TEAM

7l
+
o

Ft

1 led

Insert step-transition
Insert step-transition after
Insert branch

Insert branch right

Insert jump

Insert jump after

Et
B4

Insert macro

Insert macro after

Insert action association
Insert action association after
Zoom into macro

Zoom out of macro

Parallel

Alternative

Init step

Add entry action

Add exit action

AT LA Toolbox BAT BEEEAT VR T

4 SFC
k Pointer
+  Transition
a Action
L Step

br
2t

inistrator) Tt Insent step-transition
EBUG TWII ¥i  insect step-transition after

o WY 4= Insert branch
@ lnsect branch right

[
@t Insert o
3 VAR
A B Insert macro after

END VA
Jum
Init
4 General 'T’I =
koS %  Go To Definition
There are no usable controls in B Find All Refererces
this group. Drag an item onto this : % 4t
text to add it to the toolb > s _Cops
ext to add it to the toolbox. [ve ke
Display Mode
(LT3 Properties W Emac o
Auto Dedare,

F12
Shif+F12
CrrleX
Ctrl+C
Del

Cirl+A

(2)  i&H Macro, #EF SFC SEHA2, 78 N HHEH R 2 “Zoom into macro” i .

i N Macro ZmfE L1 -
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PROGRAM EOU
VAR
atepl_c: BOOL;

a: BOOL;

b: BOOL;

c: BOOL;
END VAR

O Wm0 R

stepl_entry_a: BOOL;
atepl_exit_b: BOOL;

1 ]

Step3

o

Macrol

DNER

100%|@

(3)  fEZEHAT RIS B P AHE IR, #1U0 Step 2P Transition 2 2544

LB Ty 5L H 5

(4)  SEGiE)E, WRFIRH Macro, FEGMEHIXIZ H XA “Zoom out of

macro” iB H macro ZiiE .

9 .Q-

P Attach

sfc

:-:-|

Insert step-transition

Insert step-transition after
Insert branch

Insert branch right

Insert macro

Insert macro after

Insert action assodation
Insert action assocdation after

Zoom into macro

Zoom out of macro I

Parallel
Alternative

Init step

Add entry action
Add exit action
Go To Definition
Find All References
Cut

Copy

Delete

Display Mode
Select All

Auto Declare...

F12
Shift+F12

Ctrl+X
Cirl+C

Del

Cirl+A

YT
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Fi. SFC SREMEAHZH

A5 A] DALE R B N 2], Hiudik:
http://tr.beckhoff.com.cn/mod/folder/view.php?id=955

1. BR—ANHEEFNFE, ¥ binputl TRI{E4T bOutputl, Rfl:

binputl. CF|H] step 1 transition)
(1) FragmiH,

Init

| %IRCE |
Init

(2) 4% True B binputl A5 &, FH28 % B % bool 1Y,

POU* + X
1 PROGRAM POT
= 2 VAR
3 | bInpucl :  BOOL:|

Init

I
| —=bInputl=true |

l[> Init

bOutputl:=

(3) G EEE: WA Toolbox F1H— step LE4EH 2444 binputl

T, AR step0 JEXUL, B HIXEAE Hiid Add.

Step0_active

Implementation language:

Add action u‘
]

[Shucmred Text (ST)

Inmit
inputl ||
Stepl
————
Create a new action
{:} Init I [ Add ] [ Cancel ] |

(4)  {ERLFFGHE 2 EUATT R HI N bOutputl= binputls SEmUS I, 4

bOutputl A8 &= 15 & N bool 7,
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POU.Step0_active & X
1 bEOutputl:=bInputl;

(5)  1F step0 FEVE—NERE, FFKEEIHIREN true.

Init

I%l bInputl

Stepl

B

> Init

(6)  VLEBUSER T RS RETNRE, WiFEEE e ik, Wik, A
FHIZATREF . ¥ binputl BN true J5, bOutputl t37 B0 E N true.

TwinCAT_Device.sfc.POU

Expression Type Value Prepared value *
@ blInputl BOOL
% bOutputi BOOL v
4 3
-
Init T#0ms

T#270ms3

true

2. SEIL—NFEMON 1s B9 50% &5 7S Eefiket, Bl % bOutputl A8 &5 B A AR A
N 1s 1) 50% b5 2= L kit . (R step. transition DA & W DhiE

(1) % stepo, ?ﬁﬁz’iﬁ!ﬂﬂ@iﬁtlﬁf, ¥ Times £ Minimal

active fll Maximal active #% B N T#0.5S;

Properties
n ¥ Filter ~ | ¥% Sort by - %lSnrt order -
Init
Property Value
= Common
Name Stepl
Comment
Symbol
= Specdific
Initial step O
= Times
Minimal active t£0.55
Maximal active t#0.55
= Actions
Step active Step0_active
Step entry
Step exit
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(2)

QU — I stepl, FFXilr; FRHIUGHE iy add; £ERE S 4H

[X th#i N\ bOutputl:= not binputl;

POU.Stepl_active 0 # X

Init
1 bOutputl:= not bInputl;
bInputl Properties - 4
T Fitter ~ | ¥4 Sort by - %ls::rt order =
StepD Property Value
= Commaon
Name Stepl
J,:'t:"_le Comment
....................... : S}Imbul
Stepl = Specific
Initial step O
.............................................. ’ = -rlmes
I Minimal active t#0.55
true . )
Maximal active t#0.55
Init = Actions
Step active Stepl_active 0
Step entry
Step exit

) EEEAE, e stept, fesit e IEEERICceeriel i e
Times ] Minimal active #1 Maximal active #[¥% & &N T#0.5S;
(4)  FENEREKA, FFOA true;

Init

+ bInputl
k|

Stepl

(5)  VIEESER T HBREFNRE, RiIFTEenifkE, Wk, EAHF
BATREF . ] scope view K 4% bOutputl {HH)A4L .
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3.

Scope YT Project” + x [ZelUN{eLIT5)]

Chart 4k

e P ey R RO T AW S
1.0

0.594

0.8

0.74

0.64

0.5

0.4

0.34

0.2+

0.1

0.04

S [A] B R OA 1s 19 50% o5 7S LUK A SR 5% ek B bk b, B SRs% ek Rk
M IOutput_cos:=COS(pi*0.2*lInput_t);;

(1) & step0, stepl, KHE2Z[EH“true”, #RJE A7, i inset branch
right;

Pt Insert step-transition

Insert step-transition after

Init

Insert branch

Insert branch rightl

+ @ o

Insert jump

" Ft Insert macro

Fl+ Insert macro after

1=t Insert action association

éﬁ't:ue Step0 isert action association after

Zoom into macro

Stepl
Zoom out of macro

Parallel
:tt,_,.le Alternative

Tnit Init step
Add entry action
Add exit action

Go To Definition F12

Cut Ctrl+X
Copy Ctrl+C

X D&t G 80O

Delete Del

Error |I_i5t e Select All Ctrl+A
ﬂ Auto Declare...
(2)  WHAIEHMT A step2, FHEXTUEMER T Add, FHIERETF g XA
[Output_cos:=COS(pi*0.2*lInput_t);
lInput_t:=lInput_t+0.1;

FF¥ 10utput_cos Al linput_t P NAE & 15 & A LREAL 287,
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POUStep2 active » X

10utput_co3:=C05 (pi*0.2*1Input t);
1Tnput t:=1Input t+0.1;
1

(3) VLB TR NRE, WIFEEESTRE, Wik, SAHF
BATFER - #H] scope view K i1% bOutputl {5 F1 IOutput_cos 18 FAE1L, .
POU [Online] Scope YT Project™ & X

Chart 4

b |[oooonom o | ¢ b b (o000 ([ | e B[R X ORI
1.0

LA
T

0.6

0.4+

0.24

0.0

-0.2

-0.4 4

-0.6

THRI TRy

ViVy \
SEPLA FH AR & A [FPR S R IE BEHATHH N 727 o 1 20 R A binputl ) true
A false, iE+¥ bOutputl AFJFIHIHARE . 2 binputl 4 true I, ARE&NJR
Sl 50% 5 2 ELllki: 24 binputl N false I, CIRZSHTH B WIN 2s 15
ko

(1) % binputl,step0,true,stepl,step2, A5 4, i insert branch right;
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Init

IJZI blnputl

Tt

Insert step-transition
Insert step-transition after

Insert branch

Insert branch right I

T4
+
e
Et
Bl
o=t
o=

Error List

(2) ik stepl. syt A== 51 45 imes ) i
active fll Maximal active #{1E N TH2S; XUi#r ) ¥ step3, 3 H Xt

X O =t O £ @

Insert macro
Insert macro after
Insert action association

Insert action association after

Step2 i:nr‘n into macro

Zoom out of macro
Parallel

Alternative

Init step

Add entry action
Add exit action

Go To Definition F12

Cut Ctrl+X
Copy Ctrl+C
Delete Drel
Display Mode 3
Select all Ctrl+A

Auto Declare...

TAERR T Add, FEEFET ZwiE X Hi A\ bOutputl:=true;

Properties

T Filter = | 5 Sortby - %lSort order +
Property Value
= Comman
Mame Step3
Comment
Symbal
= Specific
Initial step |
= Times
Minimal active t#2s
Maximal active t#2s
= Actions
Step active Step3_active
Step entry POU.Step3_active = X
Step exit 1 bOutputl :=true;

(3) BN R %I,

T~ B PR
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Init

= bInputl=true E%:blnput1=false|
Bran.. -
Step3
S5tepd Stepz2
true
E%Jtrje
Stepl
true
= Init

(4)  DLEBUERR T SR EFNRE, MiEEESTIRE, Wik, SAIE
BATFER -« f#1 scope view K45 bOutputl 18 FAZ4, .
1) BATREFJE, WIE binputl A false, &N LHENL L gii . @
scope view i #%%] bOutputl {8, 1 FEFiR:

Scope YT Project* & X POU [Online]

I TN

r T T T T T T T T T 1
0.000s 1.000s 2.000s 3.0005 4.000s 5.000s 6.000s 7.000s 8.000s 9.000s 10.000s

2) % binputl BN true J5, (EIBATEI T —/MES MR, &S CHAN
TS EE R . 8 scope view W15 F| bOutputl fE, 1N TR
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Scope VT Project” + X

Chart

u|[com o

1.0

EEIEE T

0.9

0.8+

0.7+

0.6

0.5

0.4

0.3

0.24

0.1

0.0

4 b

r T T T T T T T T T J
0.000s 1.000s 2.000s 3.000s 4.000s S5.000s 6.000s 7.000s 8.000s 9.000s 10.000s

SEL A AN TR 0 ZotR A 1 s il it 45 SR AN o F IR RS 1, binputl 3354
YA BN 24 binputl A false I, bOutputl dRZSHH E AN 2s BOE
kTG A8 a 2R 240 bMiddle (IS4, 24 middle 9 false I, a
S RN 1s BB 24 middle N true I, BEEL ] init 5.

(1) F% step3 TR true fHl 25, FHAEIRINTE stepd, LLLK stepd GIEEST 73,
AR A0 T B R E# (bMiddle 225N bool 28 . 1k H 4 #4 “bMiddle=true”

IANJEBEEE, JFBCE B E Init

Init

n

— bInputl=true

Bran..

IJ‘:]:-I nputl=£false

Stepl

Step?

Step3

Stepl

= true

l:lzlbldi::l:il e=falae

Stepd

IJ:I::'P

IJ:lei:l:il e=true

=Init
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Init

bInputl=true %blnput1=false
Bran..
[ Step3
Stepl Step?
| ]
I%I::'_le %lbh‘liddle=false :Eb}:‘liddle=true
Stepl Stepd init

-,
(2) Xk stepd, FEAFEFImEE X i bA:=true; X7 Init, 3 AFEF g% % X Hi

A bA:=false;

POU.Stepd_active + x | POUInitactive = X [
1|  bA:=TRUE: 1| bA:=false]

(3)  PAEHUSEM S MR RFRRS, MEEELS TR, ki, A

BATEET
1) 4 binputl A~ false, bMiddle A false I5f, F&Fig47 7 AR :

Init T#lms=
|J|:rh]:npubl=cru= w blnputl=false
Bran..
Fan Stdpz Télms
T#lm= Step2 T#lm=
= b idd]le=fal = th!ﬁddl::c:u:
Stepl T#lm= T#EZ0ms= init
L Rty

blnputl=trus= bIlnputl=fal=e

Bzan- | T#ELlm=
Stap0 T#0ms= Stap? T#lm=

+ trus bdiddle=fal=e bMiddle=trus
Stapl T#0ms= Stapd T#0m= init
- e
e
Init
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7N~ ZTIEIT LB

A2 BT LLTE FTP IR 45#% B R 3, Hulik:
http://tr.beckhoff.com.cn/mod/folder/view.php?id=955
SR Wt I, SCIMER AR, RN IR ST,
BOR BRI I AT N R

FIRBE: RIS, R GRAT R 8s— BT R R I FR 5s— 40T H 5%
13s=>. M EH BoR, IFaeRon BT EUE

WA RIS, fRIE IR SR AR, Bl 42 ] =y, PALLAT
WG 13s MR RNGE IR, SR G s AT R L IATRE I R

- =g
; BT

- AT —
C Ax i,
C wAs:

EaER s=25m |l REESa1E

0 falsH R

G R
1SR4 S L MO B A 4 B R 11 A I B 495

Inic

o blwi toh-t=ua +b!wi:m—falna
Stapd Stapl
A [ g|
1
TRANS_ceant inue THRANS fump nEwitsh-falue ;Eb!wi: an-toua
Stapl Stapd
sapz Stapl
=] B
J:Im!_un: inza THANS_ jump
Stapl
Etap3
=] B
1
=l THANS_sant inca THRANS fump
Stapl
FURENTY PR
SRR TRl
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2. EWIEEL N IR ERIT 2007 3AT, DA RO e d e A B o B AT
HALFTE 2

3. HRIEXEE, HIFZTE “step0->step2->step3->..”; WA, TEIAZETE
“stepl->stepl->..".

4. step0, step2,step3 7 e XTEELT 8s. THAT 5s. ZL4T 13s HEATHEAE, BITHK
| H “property” i “times” #AT R &, 7L NEFT~. AL, WUME. IBEEE
REAE 4 N\ a2 1R 58 i o

Property Value

= Common |

MName Stepl
Comment {EHlERLT . BihiTRTE A T=as
Symbal
= Specific
Initial step ]

= Times
Minimal active t#8s

Maximal active t#8s

= Actions
Step active Stepl_active
Step entry Step0_entry_1
Step exit Step0_exit_0
5. stepl FRMR AR BT AR, 2 VIR SOIRES G AT AT IN KR

T HARSER RO i S B PEBIRE P o BRERE
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SFC H A& W AN AT 2 7= 2

DL step ], PLUivi®E EAE Init DR BT EE, FEEEN WD ik
ek init 55, %):f propertles 71 comment B A&TEE R

POU* & X MAIN*
1 PROGRAM POU a
e

EN'D_VAR D

Properties
¥ Fiter - | ¥$ Sort by = 4 Sort order -

Property Value
= Common

Name Init
Comment iaE
Symbol
= Specific
Initial step
= Times

Minimal active

Maximal active
= Actions

Main action

Entry action

Exit action

Error List > I x

Entire Solution - |

Search Error List P~
* Description Project

T(mlbnx
Bt )5, RIL comment {5 8 REFEF X Eon, 7585 BN RIS, % 23k Tools-options
rhE R,

Biilging Comm... Output Find Sy...

42



|Ioo|s|Te§t Scope Motion Analyze Window Help

@ Connect to Database...

«| "= Connectto Server... h
: SQl Server 3 ]
i [T Code Snippets Manager... Ctrl+K, Ctrl+B

] Choose Toolbox ltems... -
1 NuGet Package Manager »

b [-] Extensions and Updates...

* Create GUID
Error Lockup
al PreEmptive Protection - Dotfuscator
B @ WCF Service Configuration Editor
i External Tools...
[
" Import and Export Settings...
" Customize...
E E Options... |
=xit action
Options ? X
Search Options (Ctrl+E) P Lavout View
I> Text Templating ~ i
I‘ TwinCAT I Property Value  With name R
B HMI Environment - B Step
I Mea.surement = Common
b Motmn. Comment O
4 PLC Environment Pvp—— 0
CFC editor v
Declaration editor Specm(f :
FBD, LD and IL editor = * Transition
Libraries = Commen
OnlineView Comment O
PLCopenXML Symbol O v

Refactoring

SFC editor Online

Smart coding Show step time
Syntax highlighting

Text editor

TwinCAT 2 converter

UML hd

IR L O T B, comment {2 58, E148 Bk Hi 3k

p— MEE

ItTRUE
Init

[FIEE, W FRE LR trans, jump,macro 244 7E 2 options H1/4)_FAHM ) comment

FEGFERT, X step M A fiEEUR, PR, LiETEEEREAR?

EBLIE IR BT L :
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POU* & X MAIN*

VAR
END VAR

N

PROGRAM POU A

10N 0 @ -
-

Properties

T Fiter - | ¥$ Sort by « #4 Sort order -

1 R Property Value
= Common

=

\J,:l'I‘RUE
|

Step train

True
T Init

— Wkt

Init

Step_training test

true
Init

Entire Solution - ‘

I N

Name Step_training_test I

Comment
Symbol
= Specific
Initial step
= Times
Minimal active
Maximal active
= Actions
Main action
Entry action
EXIt action

Options

Search Options (Ctrl+E) r

I Database Tools ~
I> Graphics Diagnostics
I> NuGet Package Manager
I* SQL Server Tools
I> Text Templating
4 TwinCAT
> HMI Environment
> Measurement
P Motion
4 PLC Environment
CFC editor
Declaration editor
FBD, LD and IL editor
Libraries
OnlineView
PLCopenXML

Refactoring

Smart codina

A] LUl i 524 Tools-options H1[1) step width 2%, W1 F -

Layout  View
Elements

Step height:

Step width:

Action width:

Qualifier width:

Property width:

Font (dick onto the sample to edit)

AaBbCCHXYyZz

Step actions

Default insertion method

Ahways ask
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M 8 o
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LEig ( PEXSEH
T R TTER R X BOKE 299 5% 95 CRTABENLRED
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