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16.2.1. TC3 FIZEIRTE ..o 423
1622, TC2 5 TC3 B FHTEEE ..ot 424
163, TC2 FEH TC3 BUMRLRTT ZE oo 424
16.3.1. HEAE TWINCAT 2 FFTL oot 424
1632, FE TWINCAT 3 FIEER oo 425
1633, BEHREE T oo 427
1634, HMI FEIFEB o.oooooeoeeeeeeeeeeeeeeeee e 428
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164, TWINCAT 3 SEYN SR oo 429
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1. R

TwinCAT /27 [E Beckhoff /A & )% T PC *F- &A1 Windows #1E KRG IEHIAE. ©1
YE 72 Tolk PC 5 ik A3 PC 22— AN ThRE K 1 PLC 83 Motion Controller il 4277

Bk

1995 4F TwinCAT HXHEH 1717, IAERRAA PiF: TwinCAT 2 1 TwinCAT 3, LU T
FR TC2 F1 TC3. TC2 24X CPU K& 32 Al RGiHF R, HIST AR TARELE 64
NEERS. XT % CPU R4, REERIFRZIEHEAE). TC3 HIET 64 hifflE RGA
Z 1% CPU, FHW AR C+HgnfE 1 Matlab 2245, Frbl TC3 g4 %R nT DL TAETLE 32 7
BERS, WATLLTAELE 64 (i#E RS, JFHTLURIESE CPU Higkae 1. X F
PLC #HlF@a =M, TC3 Al TC2 B 7 K FAMA AR AN, Hifd. k. EiRm
JR BRI BRAE 7 A LT 52 A AH F] .

TwinCAT J& — B 4i A i i 4%, 76 2 PCARBC AR, seBl % 4 is ALz shiz .
TwinCAT J&1T#% %25 1E Beckhoff ] IPC 53 EPC L, HINGEWUHHYST 1 &iENUNL 1
M Z G “ TwinCAT PLC” A1 1 MFEghiE 2% “ TwinCAT NC”. Xf THig{TE £ CPU
I TC3, T LAE LA N ST 2 S AT Re

TwinCAT PLC 455 . 545400 PLC #HEL, CPU. fEE28 N RIEHA T BE L%
Tt BEEEDR, NHELS PLC MEKMF RIZH, thinZ iR, WEysHl bl &I
'EEAHEER, TwinCAT PLC 7] LAEAAEAE . H0d XORIFE T XA 2 R T ARt R i &
B3 IT BRI RE, P AT LTI A B CF Ry Cfast R WAE R ACBEATE ) 28 ok
K,  CPU M EDBk B, TtEY Bk . Kl TwinCAT PLC 7 75 ZEAL B AAE it
KEHE st B fSCRR AR A B .

TwinCAT NC HIFEs: SEGMEaiiEtmR. EaiEhsissttt, TwinCAT NC &% fig
g 255 NMEshih, It HCF VP RITA AR, & A RS s, ZRIEshThEE.
HH, BTiEah#Ehl#f PLC S2br b TAE TR —& PC, —#HZEPER R EHANNFXZ
F) B A ¥, AR A A AR R shishl# vl b XA RS . B e U
EHINBIE AR RE, W RORE ., TC3 BART LI T 64 fiilE R4 MZ K% CPU,
B BeATI AR e a1 255 /N, 48Rt AT DL 2 48 K304 iz shs il 75 K

VAR S5 , TwinCAT PLC #1 TwinCAT NC [IPERE, £ 32 ZR M T CPU . /R4 Beckhoff
I s MRS L, iR 20 S LK EPC, 62 2235 1F AR N 1) Cabinet PC, b2 %E
R R R TR TR PC, HABHFEHE . AR —B—, [F—E~8F o DBEINTE
fi]— & PC-Based $&Hill#8 Fig47 . FEM G 10k —25 2 CPU R R T m sl BRI

1.1. TwinCAT 3 Runtime BiE1T5&%

FH AT Beckhoff 125 ] 2 A 5l 06 0 W 5 $a 1 3 A4 F TC2 ik & TC3 HIIsiT4%, BN
14 70 3t 430 I 2015-9-25
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)Tk, HPAREEATHE S TC3 MIST RIS %:, WAUEM TC 3 I KR gitE.

TwinCAT 12174#%, %A Windows CE F1 Windows Standard %M 4A, Windows Standard
WA B $5 Windows XP. Windows Xpe. Windows NT. Windows 7. WES 7. -+ Windows CE
RGUNGRAE, S2FE, X TSR PLC MiE, Dhae LR AE L s, Frilfe Tk
Halbiiy b, CHZE N, Window CE AR 2 WG .

1.2. TWinCAT 3 THEET 28

TwinCAT 3 FAF IS5/ mT LU T BSR4k -

eXtended
Architecture (XAA)

Modular runtime system

= = =

g 3
3 8

e =

=(ce+ =

o o] B

E Module E

= =

TeCQl

TwinCAT 3
eXtended
Automation (XA)

eXtended
Automation

Engineering (XAE) TwinCAT 3 development environment

based on Visual Studio® 2010

G
TwinCAT 3
Standard
Visual Studio®
2010 Shell
J

TwinCAT 12171+ Windwos JIREN e m iRk ss, [F & 3GE i TwinCAT PLC.
NC FIH BRSNS & . TC3 7 8RR (XAE) FZiThit (XAR)D. XAE %3%ia1T
TR PC L, BERT DME N— NSRBI AR HER) Visual Studio B4, M ] DAL %235 (with
VS2010 Shell). XAR B4 7EE il 28 LK, B LA HoN ) i

BT L, TC 3 HIXRIEH T TcCOM M1 Module IMES . FET [6—4 TcCOM £l
i) Module 75 #H [F] 38 HACRLG AL T . TcCOM M5 N, {8 TwinCAT B4 T LRIT &
%, Beckhoff A A FIEE =5 ZKARA vl A3 H QLR34 a3 35 ) TeCOM £E % 2 TwinCAT
. HETCZ KA TcCOM H4:

PC R

Windows 32/64 bit

System Manager Programming

— Configuration - IEC61131-3
— objectoriented extensions.
= ClC++

TWinCAT Transport Layer ~ ADS

TwinCAT Automation Device Driver-ADD |

FieH)us

PLC FINC: iX/&5 TwinCAT &M PIFFEA LT TecCOM;
151 3 430 7T 2015-9-25
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Safety M1 CNC: X2 TC2 & A KA LhRe, 721X B LA TeCOM KB H I

C M1 C++ Module: TC3 #iiG i oae, vFH A C A C++4%HE Real-time 2 4CHS
A CHERESTREm AT S (4hR. H35. %0 oy, WEESFAELL, REKE
BOSCRE, AEEEH TR T T RS PLEs AL A

Simulink Module: TC 3 3§ ThRE, VFH T HJ6/E Matlab H 8@ HI B (A4,
E T EEAISRIE D, ARG HEARL S N3] TwinCAT 3. )] Matlab (4R A1 & Fhif ik T
H, b TwinCAT 4af 525 5 S B2 26 4 dl Rk & (i BRIk, @i RTW H3)
A B R GRS, SRR R

T —> TeCOM, HI/ AT AEEAIE LS Module. £ Module #A H C RIS AT
DX OHEEX, NS EBEEIX . faEh, i A

Module Description

State Machine

TcCom Interface

Interfaces Parameters Interfaces

TES

Data Areas Contexts Data Area

Categories Pointers

ADS Port

Module ] BAIELh AEES AL Module L1 1M O) B A AE (1045 1, 5598 F & B0 GRS B =0T
K, BETESMA, MREAMSZ 4. —> Module AT LA 5 fil L1 DI et n] LA 2 0%
s FEMSERHE ST EE 22— AN e BRI H - TC3 134T WAZ _LREW AT ) Module #0& ) L7 LR,
] DLERE S 2B AR L.

TwinCAT 3 HIEITHZ ¥ CPU, fi KA RGP IR HI RN T RE. 520 B hlAH L,
F A 6 A CPU 5%, M K KD 7RI H IF R B, F P R 2455 — 1 Project,
MAFHYS 32 4> Project I E 2 & E AT 12 (B @ . 7RI H R B, B i #5472 ie —
AN FRWUR, T2 G 12 W . LR AES B B, $ % 0 & A SR FIRR T 145 1 SE R i
Beckhoff /A &) H A i = lic & IPC 1 32 #% CPU, Hig L rlICE 32 & TwinCAT 2 #54i
&o FEEPFREERIRRE, Wit 2020 45, CPU £ 2 A LLAR] 128 #%, TwinCAT 3 H#4{E
FEAE R (B8 2 B8 55 2R AT 55

EFFRIAELTTTH, TwinCAT 3 AR 728 ISR i E 1B 244 TwinCAT 3 JTFK
B S AR Microsoft Visual Studio H, BN &7 I — Mt . 7£ TwinCAT 2 I A7l B PLC
Control. System Manager ! Scope View %5 3 FhEAFSCLgmtE . BLE . BT TIRE,
BUAE#R AT DLSE FRE — N AR SEE L BR T 3 C/CH-F1 Matlab®/Simulink® ) 52 #¥4h, 7F PLC
GafE 7 IGO0 7 T R R BT R IR, B OOP Zwfs.

16 T 3 430 7T 2015-9-25
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1.2.1. TwinCAT PLC [ S2p} 4

TwinCAT PLC ff] CPU =EZfr_Eil 21 EALH CPU, &l il —AMEAE R G2 I S2it #at H L
1 CPU XI5 —&r a5 a8 11, FHTH3AT PLC {155, WK FR:

Solution Explorer > 0 3 | DGR G TwinCAT_Configuration

Global_Variables Library Manager 8

m | e-d | s Settings IUnline I Priorities I CH+ Debugger|
Search Solution Explorer (Ctrl+; -4
earch Solution Explorer (Ctrl+;) P Bouter Menory 2 :
] Solution TwinCAT Project?’ (1 project)
4 “a TWInCAT Project? hwailable CFUs 3 = 1 = [Read from Target | [Set on target]
4 | sysTEM
¥ License CPU RT-CPU I Base Time CPU Limit
I ) Real-Time I 0 (Windows) [v 1ms x180%
P Tesks 1 (Windows) M 1ms Zlsow%
=Tz Routes -
@ TcCOM Objects 2 (Windows) [v Default 1ms ﬂ 80 %
b MOTION 3 (Other) [v | 1 ms ~l1009%
3 PLC
(53 SAFETY . z z
4 Object RT-CPU IBaseTlme (ms) ICycle Time (ms)
C++
4 /0 NC-Task 1 SAF Default (2) |ﬂ 1ms 2ms
“ Devices Standard Default (2) ﬂ 1ms 4 ms
b Wi H
' Mappings PlcAuxTask Default (2) ﬂ 1ms (none)

7E TC3 H, 5141 2 4% CPU, W] LAFE 2 fit TwinCAT 1 FH (4% B 43 5] CPU Limit. _E &+ CPU
3(Other)ff] Limit A 100%, F/RiX A& TwinCAT i 5 [£) CPU.. BRINFTH {55 4B 4E Default CPU
Figty, PRl et b, HPETFE)50 I Task 18171 CPU.

IRAEERIN T, ST AZ B e THSEL CPU B[] 20 B Tms BO/N I, 7EREAS ms AR 244
17 TwinCAT LIRSS, X5 F N ERAE RS ERFIE K. WRBIN A 80%AL,
TwinCAT (R IE A HAT R, WL, CPU B EPUTHRIE RGN EIES

ISFIE] AT 1ms 7] L /IME LS 50us, AT TwinCAT 1F55 %) CPU iz 5 1] 5] 80%t AT LA

AR H B2 B e WBHE LT, TwinCAT f£% 3 AN FHE 80%(1) CPU 18 he 1. & T
SEbR S H T2, AP BLATER T HE 8 PLC B F i .

1.2.2. TwinCAT PLC K& X

TwinCAT 3 1 PLC f &%) Hhik X A455 Input. Output. Memory, ‘EATHSZ AR EHL AL
M) —384r, ERINBEE K/NEA 128kByte.

GRS AT GE L BUR xml SCAFEE TC3 A1 PLC kX R
C:\TwinCAT\3.1\Components\Plc\devices\4096\1002 0001\1.0.0.0\Device.xml

%17 01 3£ 430 W 2015-9-25
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,uv| y v HEHL » Windows7 (C) » TwinCAT » 3.1 » Components » Plc » devices » 4096 » 1002 0001 » 1.0.0.0

- - - E@éj
¢ \|_ Plc\devices\4096,1002 00011.0.0.0\device. xmi[PelRgle] || & CATwinCAT\3.1\Compon... | | YA
X B [ size | +— T |[7] &R ~ | 8 rnmm
< /ts:setting=
</ts:section> ~

- <ts:section name="memory-layout">
- =ts:setting name="max-stack-size" access="visible" type="integer">
«<ts:value=0</ts:value=
< /ts:setting=
- «ts:setting name="max-stack-size-external-call" access="visible" type="integer"=
I =ts:value=0=/ts:values
< /ts:setting>
- «ts:setting name="memory-size" access="visible" type="integer" >
<ts:value=128000</ts:value=
< /ts:setting=
- «<ts:setting name="input-size" access="visible" type="integer">
<ts:;value=128000</ts:value>
< /ts:setting=
- «<ts:setting name="output-size" access="visible" type="integer">
<ts:value=128000</ts:value=
< /ts:setting=
- «ts:setting name="retain-size" access="visible" type="integer">
<ts:value=128000</ts:value=
< /ts:setting=
- <ts:setting name="retain-in-own-segment" access="visible" type="boolean"=
<ts:value=1</ts:values
< /ts:setting>
- <ts:setting name="pack-mode" access="visible" type="integer"=
«<ts:value=8</ts:value=
< /ts:setting>
- <ts:setting name="stack-alignment" access="visible" type="integer"=

Beckhoff A ] ] PC-Based % il %5 N A7 i /A 128M, Fie K AT DAY R 21 2G, B LA TwinCAT PLC
HIN AN T4 PLC T &, LT LRAT.

Input X FH TR B AN & BTG 5, BRI 128kBytes, Bt F A2 6.4 5 BR 154U
Hil#E 100 NI RE. FH Output X H TAABUKIELGIMT RS NmHES, Bkl
128kBytes, FH it -l 5 6.4 J7 Bl 0 100 54N 2% & . Memory H T 174 1 [7] 45 & .
A Input. Output. Memory [X [{)728 &I WA 2545 i Hidik, "EATTHE W AR AL B2 i E ), AT
DA% BT 76 00808 X B kA 7% &5 1)

$E7:

1, AIPRZEH 45 Input F1 Output [XZERS) AT 75 17 5 H) 8 70 HUIE HIHIE,  FE/ PB4 3K
B L i 75 119 INE LUK FE 5 B b i o

2, TwinCATPLC FZH#54¢ Adr() KK I/ JH T IR o 115 BB AT TR
EEZEHIMAL, 75 Data [XHIE 2

3, Retain i [X2HILIRIFHT, 121 T/ LK TR, WIRZH] PLC F£/7%5 Retaint
X IRIFHIZE BB HEA 2 HFE PLC FE/F IR EIKI . PILANTEZH  /EE
TEAEIX

1.2.3. TwinCAT PLC KB4

TwinCAT PLC {#i ] EPC 83 IPC ) CF K. Cfast FELE AR MEHIE . T RFEFE 2
B, Sehr EHESRAEEAN BB —ASSotE, i B AT AT R 0 CF - i K25 B EL 404 5 16Gbytes,

T 4% ) =k 320Gbytes, JITLA TwinCAT PLC HIA7-0% 4 18] J L5 A BR i .
% 18 71 3k 430 WL 2015-9-25
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PR, AMUATAE PLC _EORAEBLERAS, M0 H AT DU R 8RS . 22wk, TAREm]
CAM i % B3RS, DL fRpLas Es AT iRE e SRR I — 2otk . B3I 5 T
DT L ORAF SO SE A ), MU S AR Z, IS EREARER. WilEm. a2

B

XHFHdE, TwinCAT PLC 35— MREDE R L RFF X, HAARE R AT 5, E
o AR, EREARAAEAEN PR — A0 rh . BEAh PLC Hdliid vy Ll S
BT 30 i E M SURAE BN B b SR 5 B 2B N AR P (L 4N Excel . Notepad)
TR 73 AT IS RAF . TwinCAT PLC & 5CHF XML U, IXAEASEC 5 RAF 50 R
JifiE.

TwinCAT PLC (T 1217 8a #0342 RAM B, #HENEE . &2 m RN R, BAH
—REMIJNEEN CF ReGE AL B3O, B IRAFAE —FRFIR I “NovRAM” i Bk
TEB RN “HARATE . BT A

1.2.4. TwinCAT 54}% 10 K&

TwinCAT 54N ELESE, SLbr bt IPC B EPC I F MRS /ML ARAE I 2%
AR, ERR IR AEHE 4 PCLL PCle Bl PC104, LU A #2048 FAE H & 1)
Ethernet [ 1. W)BERE L J5, TwinCAT DR G YIELEE O AKENRE Y, A REVS HIX L6 4%
PR EEE . TwinCAT w] AT A fRORE A2 1 6045 .

r ~
Insert Device Iﬁ
Type: R ] E therCa Ok
(-8 Ethemet
[+-&%% Profibus DP
[-% Profinet

--Ciﬁ CaMopen

“:-— DeviceMet
== EtherNet/IP
w-f#f SERCOS interface

(-~ LISE
B2 Beckhoft Hardware Target Type
- Miscellaneous ) PC only
(71 C¥ only
(71 B anly
@ Al
Narne: Device 1

Hrh i 2 EtherCAT #:0. M HPIA LA H A, AT UE R UL TwinCAT PLC
S 540K 10 EEE .

H—Fh, LLIPC # EtherCAT Ffi:
SEfR B, B 2004 4 Beckhoff 7 S HE H ) TOl LUK M EtherCAT [ajtH LAk, & e PERER AL,
AAF T WIIAAT, L rd o H @ s T ER 1o &7

19 70 3t 430 0 2015-9-25
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- - -
= mm .
44 06 40 04

P 2% B R EAREE I -RAEA EtherCAT -3, iid — 4 W 2k 1%+ EtherCAT Mt 4 .

5, DL CX 7 EtherCAT Afl:
BTS2 1 CX KPR 8S, [FEREH 20 B R M R 15 4 EtherCAT F-uh. HLAY[K)
10 R

EtherCAT.

&, FAREER EtherCAT X3t 555 1 4 EtherCAT Mihi—— Y5 CX1100-0004——i%
FEoe R T . HYRBLHL S FHAR I 10 v T 10iERE, A1 1O b 7 2 [ & —FF, #52 EtherCAT
PINTES YN PR

e

1, PIFEFELGIHIE R, W IRPELE I EtherCAT 3%, E(Z 4 —4¢ EtherCAT M2
W& “EK1110 7 &)k EtherCAT 334,

2, EtherCAT #&# P9 10 3 7 EL FEBZ [HIEFE BT BB s 26K 4 E-Bus , X AZ2K 71X %)
T LG 5 27 2 a5 it 9 10 G 77 KL BRG] B R a2 26 K-Bus . SEFR [, E-Bus FLAZ
EtherCAT, B A#F1EL FIE#EE —1" EtherCAT M.

20 70 3t 430 7T 2015-9-25
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1.3. 3% 8%t

— A FERNHE R RGO EHEIE . VO REMANI . RS ARL R TAE, EEHE
HIESHIRGRER, WinaRa EL—ERERS, SE&F T ERTRS.

FE VO R4, MR RARAERAS 5, TR AR 10 Bk, anUgi@ingr s, thin RS485
2O A%R . CanOpen 2 L [A4548 . TCP/IP £z LI FINIAAE 55, IBATER&ISH &
SIS 3 T EEUE AR LR I8 T 1 DA PLC 2 (5 A X 5 R R

ABLFHI R 7Y, BARAZ 5 B B2 1, (H 7 SRBLTHI  Z05 2 ABLF i Ao Bt
5 PLC @il 750 i HMI B F S TwinCAT ZEIf77E R —AME-F & b, A4 7E8 )
FRETURS, AR CPU. WAF. WERRTE AW, DB ERGREAE.

BRI

AN B RIE G VO RGTIIER .

1.3.1. $&H3%

Beckhoff [) PC-Based 5| 286135 EPC Ml IPC W KK, bl 8s, 1ot Bfe <l
X, WS e s ARV, REE DRV PIERRE A CPU MEE RS, Mt
TSSO S BARUL, R H s iR LR D

F10, e
Sl CX &5
WU %3, C69 R
M BRI CP62. CP22 &%

%25 P CPU
FRHE CPU PR RE S I H R IERE CPU, 548 #2143 A6 AE LL L 0 T

Embedded PC
TwinCAT | Benchmark (Multi Core)

PLCopen Multi Core Benchmark
300

250

200

150

100

50

0

S T S R N R S . S T s
oF oF o oY P Y o
21 W 3t 430 I 2015-9-25
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W T =R CPU 2 )5, BRE/EIERFEARF R BIEMIEHIS IS T SAEFTE R
FEAE Beckhoff B M |, #8ZRiZAIS, $kF| “Features” TIHIFMERCE, W RFRACA BETHH & B
3K, ALATE “Options” W8 R 75 BIEM: . WEFTR:

/© BECEHOFF New Automation Technology - Windows Internet Exzplorer -1ol x|
@—:‘/ @ [ © Btp s backhatt. cont Lx|1E 42| 2 BEronrE Hew ntonati . % M ANLE
' & Features procassor Intsl® Celeron® ULV 1.2 GHz (TC3: 60) a
| o - 3¥inch motherboard for Intel® Celeron®
|‘ _,_’7 . 1 Mini PCI slot free for cards installed ex factory
| et —
[ |7 ©6925 | Control cabi 1 GB DDR3 RAM. expandable ex factory fo 8 GB
] A on-board graphic adapter, Intel® GMA 4500MHD, DVI-
[ Print version (PL connector
[ 380° view
[} Animation on-board dual Ethernet adapter with 2 x 10/100/1000BASE-T
-] Documentation | ECTICED
[5] Technical Drawi on-board SATA RAID 1 controller, Intel® Matrix Storage
|7 C6930 | Control eabi Technology
Eﬂm Pa:::es 2 GB CFast card, extended temperature range
o
|7 CP-Link 4 1 serial port RS232 and 4 USE 2.0 ports
3] CP-Link 3
g Documentation 24V DC power supply
[5] Multimedia presentation operating system Microsoft Windows CE 6, English
[5] Technical Drawings
[5] Publications:
5 ovions R
|E) Rl C9900-R241 memory extension to 2 GB DDR3 RAM, instead of 1 GB
|] Product index
[ Support C9900-R242 memory extension fo 4 GB DDR3 RAM. instead of 1 GB, requires
[ Partnership | Microsoft and E a 64 bit operating system,
== Emb PC V] otherwise 3 GB are addressable, only
e C9900-R243 memory extension to 8 GB DDR3 RAM, instead of 1 GB, requires
< > a 64 bit operating system
l[Beckhof‘f worldwids] !- < >

%300, WhEREARS

TwinCAT AT T AE RGBT 6, ARAEREHGE A ST EEHRER
gt, MARAEEEH A AERIE RS HIA G H AT LOSAT TC3 o X AL 9 R ST (0 T 4%
UKL, AP DMERSE SR TC2 i TC3, (HEIMRARZEHIE CX R, EHEHHK
PRI AT LT PR

EmbeddedPC Embedded PC
CX | Operating System Overview CX | TwinCAT3 Availability

CX9000 v 4 €X9000 v
CX9001 v v CX9001 ~
CX9010 v v CX9010 4
X800 v CX80x0 v
CX9020 v €X9020 + v
CX1010 v v Cx1010 v 4
CX5010 v 4 CX5010 v v
CX5020 v 4 v 4 v 4 CX5020 v v
CX51x0 4 v AV 4 CX51x0 v v
= v v m v
CX20x0 v v 4 v CX20x0 + v 4

CX80xx. CX90xx #%1, HfEiEFF WindowsCE.
BE R G B AE RS EA T HUATHE PC, W A8 %23 Windows 7 B{# Windows XP.

CX10xx. CX50x0 R4, LLRIAE RS %45/E CF RE#E Cfast R LW TIEHLIEGE HR PC,
it B L PE FH Windows XPe 5# Windows CE.
I TH A ER 1 B R R E R B SRR R

% 2270 3k 430 W 2015-9-25

AR A NG,k Beckhoff AR IERXKAT, WHLN, & EHEBEAIES: BCGZ Lizzy Chen



TwinCAT3.1 A7 _V1.01_20150925

T H Windows XPe Windows CE
JE B 18 S
Te SERTAZ R = i
CF RS [al ER >=2G <64M
kg = i
T2 TT RGeS REAT At g, Wl PL A | REeH PC AL g2
PC HLIZFE AT
HMI KT R AEAT 5 IPC 1] WAUE A CE UM R &

R R 1EFE Windows Xpe, 21T CF R 83 Cfast RiEfF, & EAMMET 2GB. 1l CX51xx
Ry, WEeAEEFAER, HP %A in Clast RiED.

43, B TwinCAT 3 [T RE

e TwinCAT Level ThfE
TC1200-00x0 TwinCAT PLC # PLC
TC1250-00x0 TwinCAT PLC # PLC
TwinCAT NC PTP(10 31 LAN) | s s sl il
TC1260-00x0 TwinCAT PLC # PLC
TwinCAT NC PTP(10 31 LAN) | six) s sl
TwinCAT NC I 3 Mk IhRE
TC1270-00x0 TwinCAT PLC # PLC
TwinCAT NC PTP(10 31 LAN) | s siffis szl
TwinCAT NC I 3 Hidkb Dy RE
TwinCAT CNC 5 B LA Fd b
e
® RIf =% oX ¥l %8, TC3 ¥ Runtime 0527 AT I
® MTIR S A X RME RS CE Bl Win7.
®  WRAF AT BT N 4 i AR M AR O A R AN A, “-00x0 7 HE ) xR s 1 il AR

Performance 227, VEREEIEIT CPU K AliE, Mg lor. BMIT I TC3 B, 218N
“.00907, BN¥ufmtEREg it . £ Beckhoff B &R T b, RFakisiflss#a
TC3 Performance Class ¥y . UWMEFTN:

£l | = Embedded PC CX Protection class IP 20
|£] Multimedia presentation
=) CX8000 Approvals CE, UL
[==) CXSD00, CX9010, CXS( TC3 perfermance class performance (40);  performance (40);  performance plus
= cx1010 please see here for  please see here for  (50); please see
[C=) CXSDDD an overview of all an overview of all here for an overview
B 3 CX5100 the TwinCAT 3 the TwinCAT 3 of all the TwinCAT 3
Highlights performance performance performance
I?‘ém classes classes classes

|=1 Print version (P

® IAURME NCIEH], B

>

Ut R il R

NC Fh%k BT B i B
1-10 % TC1250 £ 2T TC1200+TF5000
11-25 % TC1200+TF5010
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| 26-255 %l | TC1200+TF5020 | |

%545, e TwinCAT 3 19 ST ig

TC2 '/ supplement, £ TC3 #XN Function, WAZIAREANTE 4% 06 L 75 X1 Function
BRL, RS2 Llib AEISh, EhaniiiEEE . § 0 Motion . &R IE HEESE, BIRIXLL
FERR AR ME B, Z2HC8)LE T AR T, HLA0T A Ref A, HAE b 28 tkaes
HAHK

PLRAE TC2 - &5 I B P FH 2 425 9 3% A3 FH 1Y) Supplement, 73 & 7E TC3 & K /2211 14:

Wt | B ThRewiA

TF4100 TC3 Controller Toolbox PID , Filter, Ramp Generator %

TF4110 TC3 Temperature Controller i

TF5050 TC3 MC Camming R

TF5055 TC3 MC Flying Saw K

TF5060 TC3 NC Fifo Axes FIFO #h4H

TF5065 TC3 Motion Control XFC % FT EL1252. EL2252 %5 XFC FHL5E ik
i) Touch Probe % Cam Switch ZhfE.

TF6200/6210 | TC3 OPC UA/OPC DA T 5 HMI B FE 7 iR

TF6250/6255 | TC3 Modbus TCP/Modbus RTU | ‘& F T L5 fili B 57 535 1Y K £ Modbus & il

TF6310 TC3 TCP IP 550 22 405 55 = 7 15045 I LUK I 3@ 7

TF6340 TC3 Serial Communication RS232 B RS485 H [ i\ FE, AbFE
EL60x1 5% PC ) Com M5 =77
E SR

TF6421 TC3 XML Server w5 F I 4 e R TR AF

227 TC3 HMI TwinCAT H 7 RIS, v RIS T
PLC iz17. HAIMYSCRE Win7 5(# XP

%60, WhEY Rkl

) 4 R AR M N AR A R T DAY TR Y, A A AR B A T DAE OB A
CFast FE{E A +CFast o SR WIRFRIC Wi L 20K, B LY T,

CF Ki&ff: T, WinCE #1ERS:, CF K¥ JEETAZLAN .. KT WindowsXPe
MAE RS, CF K&/ 2G, 1fi Win7 248, Cfast REDE 16G. WHRFRAZE 64M [ CF

o ¥ Cfast &, BULAUTIWIFEREY RN T,

WAEEAT: WY R 2, XFF WindowsXPe #:1F 2%, BT 0S A& 5]
WAER, WS HMI B 21016, By BNAR] 512M 503 3 K,

CPU i&f4: XFF IPC, WIRIRECH) CPU HREAS, &0 AT .

745, HJE. UPS Al
WRERAE RGIEFE T Win 80 Xpe, BT PLC SLVFBER T HE, 177 PC BER I o AT BE S
FOCHERIR, FrLlE s S hc b UPS FlHiit .

% 24 1 3£ 430 BT
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X F LENAHAR R PC, HIEEFRAC B AR, WSR2 UPS W2 [E 1T C9900-U330
(UPS) A1 C9900-U209 (HLHb).
£ CX RY|ZHF TC3 HiEmlgsd, HA CX20x0 75 EALE HEHE ., mEpR:

CX2100-0004 CX2100-0014 CX2100-0904 CX2100-0914
Power supply 24% DC (-15 %/+20 %)
Max. output 45 W 90 W 45 W a0 W
1F0 connection E-bus (EtherCAT Terminals) or K-bus (Bus Terminals), automatic
recognition

Current supply E-bus/K-bus 2A

UPSs - - capacitively external Smart
integrated Battery
Charge - - TH As dependent on
battery

CX2100-0xy4 A& HEJHT S,

X N 0 R AT UPS, x N 9 R AT UPS,

y N0 FRIZE 45w, T CX2020 Al CX2030, M 1 FiRx 90w, FIT CX2040.
CX2100-0914 /2 FH T CX2040 7 UPS [ IR, X AMEHIE 06 2500 3K HL i CX2900-0192

1.3.2. RGY R

RGP AR, O R ATIEI, I B AARAE . xS T EtherCAT &R 48, X
PR RLER AR A ML) BLASHORACES o f 42 &8 AR Jee 1 1 3 RSB B R 1 A (S L
T R BRI i ER MR A IR . TS R AP S 2R, 2584k EL
FEHACE: o

® HTIEiHA
CX RINRAR PC HZ 0 UUH 8 2 AN OB, WEE 4 M E0. HiTHS .

CXxxxx-N030 RS232: Com1+Com2
CXxxxx-N041 RS485: Com3+Com4
CXxxxx-N031 RS485: Com1+Com?2
CXxxxx-N040 RS232: Com3+Com4

VEE:, MERAY —MEEEE Coml Fl Com2. UIEREY P MEELEL “Coml+Com2”
F1 “Com3+Comd” Zik— . ¥ EN Com 1 5¥3E PC HLK Com 524 %5, 7F TwinCAT
PLC F i W 52 4 A

KRN A, ANEWUH Y COM 1, T2 fd Y R AT I TR EL60xx 408 . 4FAbs
AT T8

® I
EtherCAT 4% [ (1) 37 & Ze 422 LB HURI S 3@ 1Y) E-Bus I 188 —FF, W LAAL T EtherCAT
W& AR AL B, B AN CPU BRI,
¥ 25T 3k 430 I 2015-9-25
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WHRER Fuh N
LightBus EL6720
ProfibBus EL6731 EL6731-0010
CanOpen EL6751 EL6751-0010
DeviceNet EL6752 EL6752-0010

1.3.3. /0 R4t

1E VO R 2|y, hifEiEdlds S 10 ERK LM, EHsiErmH b, @A
EtherCAT,

VO RAERELHE 5 TN 2
1, H7 2 b AN b & 45
2, {55k
3, RGiEH
4, HBIFIHEK
5, My sosft (Aidk)

T3 ) B

1, 3R ORI b Fh  2%
X EtherCAT R4, Fuli AL, R s L O AL/ T EtherCAT EiM4< .
RIAS $2 [ & 28 AR R 5 4 EK1100, BE# EK1101 (Al DIP JF55). Hril &
NS HEFEA,

2, fE5pEE
DI: 15557 & PNP I /& NPN?
DO: A% I 72 i F P8 2 AN 2 it FLIR 0.5A 1852 2.0A?
Al: [G5RRMA? 12 PR ETEW? Ak 16 f1F1 24 AEHL, MRS,
WHERERES, 2R, MEEEZZ D2
AO: 55 RBRMA? 12 U HER BT AW ? nlik 16 (7 F1 24 AIELHL, kst .
DR tEE: SSI b I EgmIDAY ? Himih R E NG5 BR T E C MEE#H Latch

M2 WA TR EL C MHEGE Latch fURT LR FEAR XS 255 B XUE B AR

PWM Hithfsi: HTIKEM 4 gk, bz, Yifr? HEE po

PR R LA?
ER TR (55 282 NPN I PNP? S IR T 2 I DI BHRAR 2
wares?

R, BREFERNE., KR, SESEHEZ2REES. HEiRdio
B AR e R . RS R ELIEZR PLC,

T IR, B R ERANL T AL (Profibus BX# CanOpen %5%5), JH A
o 77 = ME IR A 0 ? 7S Y RS232 Bl RS485 H£1717

IRFHAESR: 200W LA ELAL AT BLE 10 A L $2 0K 5
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XFC Kidl: XFC AR TFTLASCIL B 78 1MHz. HE3 & 100Khz HISRFESZE, 100KHz A
M55 R A2 . AR E0 AT DU FA B o T R 1) SR h 8 UG SR T A e H Sk S T
] AR X h A AN A7 B i s

3, RYifth

LB 0P KL B S, A B RGP A KL9010. X EL
TP e ud, AomisidE EL9011.

TR IR 2R G AR B A, B REIR AL 24V, 10A MBS E . KT
T DO IR Z 1) 10 ¥, FATYIZE BRI E, W 10A, BEHE
g7 PR AR EL/KL9100,

Pebil YA SRR G AR T URIEER, B Z ARt SV, 2A (MK IR A = .
R FAM JEFEAD BREAS KL B EL BEERERFRIE T VHFER E-bus HAJLELF K-bus
. RS 10 S F R FER N, WiRAE S 2A 0 2R s i) e AR

EL/KL9410,
Foe it Db 3 MhRGEHGR AL, AR Z5UE AT g B
SHEREA,

4, FHGIRIHL
XIT EtherCAT, AWM E KL, M5 N: ZK1090-9191-xxxx. Lt
ZK1090-9191-0005: 0.5 K
ZK1090-9191-0010: 1k
ZK1090-9191-0020: 2 K

WIRAGEH E A ML E, NAEBERZ, PRI SK S T RETK R
281 RI45 $5k .

EtherCAT 23k 751090-0003 4 %, 1P 20, H& 10 4>
EtherCAT H145 ZB9010 [i5] 5 22 3%, CAT 5e

R G R, SE AT NN EtherCAT, 1§53 JEFEASCE B W NG,
http://www.beckhoff.com/english/ethercat/accessories_ethercat.htm?id=443317296563

5, RS (ATiR)
EtherCAT fxfa] B4R 7 SR 8E 0. B 10 Bt 2 b, AT EtherCAT MU #A In A1 Out

%2701 3£ 430 W 2015-9-25
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PIAS EtherCAT $1H, RN I In F1 Out 42 1 ERIEED AT, A FTREH ST
AP 5 EE TR B B ER, L2511 EtherCAT 7 3ZikfF. Hirh cu1128 2l
SLEZHANSLAEH) 8 1 EtherCAT L, AT LATS (EHBSEEL 10 b BT ER: .

"’

L
i g

EK1122 EAF AN H 2235 4E 10 v, S2I EtherCAT T8 B0 . B fiws:

[ S emnaaasn EREiESS
=7TEEEE- - - EEE:%
rnicid T | L B

Tl dbas = F TR SR 54ase888

LG NHET D W BEERsE

FHRHHHA

.
EIx] 2 &8 00 80 80

- o wcey ey el iiesle

%A, W, (Main Catalog) (XHREFEA), % (Product Overview) ( X FRHEFEA),

1.4. REMFLE

PRI 2R EOR, S5 T
(] B 22 T D

TR I e 2 RS 23R BR, B Ui, mr AT ) AR ) FH P 7R ] 4K

HAEeFm: 10 wmf, | XIFAEERLMELRIE I, H/ow U3
Http://www. Beckhoff. com B{3# Http://www. Beckhoff. com. cn F#, Bi# 23 Beckhoff &
% DVD ) TwinCAT PLC DAL FEBISCAE, RIATM C:\TwinCAT\InfoSystem\1033 H 3% T4k
JIT A A (R AR SR o

B 4k: FH P a LRI Ht tp: //www. Beckhoff. com B3 Http: //www. Beckhoff. com. cn %X,
i EHAE “Beckhoff &3 DVD/Technical Drawings/” Fg42 N EIAHMN 2] /545 1 AutoCAD
K4k,

3 28 TU 3t 430 7T 2015-9-25
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7 B2 U A2 HE R PR T 12624 -

HLEAEI, AN IR Ty €75 CX L, #4#8EK110x. EL9410, K
IR (Us) FIBEHEIT (Up) WM LR, FFH B DRI 24V FI OV H DL Fidl
PLEZ TN (R 22 o Us HIERE 22 517 # D 7y CPU FIFEER E-bus/K-bus BTETIFENTE 1k 24V
HERI 09 1.2 7. 77 Up BIEREZ 22 08 B FE D ) 4 v 5 57 .58 L DY 2 187 2
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2. RN

2.1. 8%

TwinCAT 3 443 N RIS TR, 7528 1 35 KGR ” b, A48T TwinCAT
B R FRAE T4 S, B H TwinCAT 1817 (XAR), X 74 TwinCAT Runtime, ‘& &%
FI RGO . BATHGR T, FEE ) Bt T b

AR EBAEIZ TwinCAT 3 FFRR (XAE) [fEH, At fE. s misrss bl
Jo— S A IEAREAE LR, TwinCAT 3 FF AR A& SR AU, 7] LA Beckhoff /T2 7 L
F3R B TwinCAT &3 DVD, tA] A Beckhoff B W | 4%, 4R 5 2 35 78 T AL 9W A2 PC |

2.2. 7 4m1E PC _ERE TwinCAT LI

. % TwinCAT Z fi, & RKIRZHNF THAE “360 7

2.2.1. 7 PC %% TwinCAT FF R FFIE

“TwinCAT 3 5 )11k LA E = F#: http:/pan.baidu.com/s/1gd1zbmN

AL T AT B4
| 1vs2013 shell | o ‘
) 2_TC31_Full Setup

| 1 PPT " -

2_I — | 3.7C3 InfoSys ﬂ NDP452-KB2901907-x86-xb4
| 2_ HSIE ‘ | 4 TwinCAT3 Function 4] vs_intshelladditional
J 3_Tme|AT3)‘kI k7] | 5.TC3 ADS 0] vs_izoshell
/45 3

—~amples readme . ==0E

| —|

KN XP ANSCRE VS2012 A LA b, #izd: TC3 & H 3% %% VS2010 Shell, Frbl Win 7
REMEEFIF 2235, Win XP afBhid 28 1)

1) %3 VS2012 Shell 5.3 VS2013 Shell

IR 222
NDP452-KB2901907-x86-x64-A110S-ENU.exe
vs_isoshell.exe
vs_intshelladditional.exe

2) %% TC31-Full-Setup.3.1.4018.4 (XAE)

% complete %%,

LA L AR PC VS fIRAS, “a1i% Mcrosoft Visual Studio 2013 Shell B #[
%307 3k 430 I 2015-9-25
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3) ‘%4% TC3-InfoSys
JICA R AW 3T, HIRAE A 5%

4) MRIBUIHTE, %2 Function
SR HEE & P B 2% Beckhoff B M T #5081 Function. K24 TC3 1) Function 5 #i1R
P, BEN 5 EMAMBRAREE 2, &ERLL.
PLUR A5 AR I I A 3R 2k f
NE bk http:/wwww.beckhoff.com/
k5 : 346064941
B 346064941

5)  MR#EIUH FFE, ST HS A ECE S HOE S T R HMIRR T PC - 4234& TC3

ADS.

2.2.2. F+2% TwinCAT FF R 1%

TH2% TwinCAT AN ZEBCIATARCAR, R ER BB (22850, BRse R, SRR E
JREIER G THHJR I TwinCAT SER]Z i R B S EANIREL, 3 RIIEEE Supplement #14

HEEE L,
2.2.3. £ TC3 F1 TC2 2 [AlY]#k

1RZ H 7RI TC2 A1 TC3 HIFF R, HPAN RS AREFIRN IE1T . TC3 W fit 17 Y]/
TH, WmEpR:

&) About TwinCAT...
@ TwinCAT XAE (VS 2010)
i¢] TwinCAT XAE (VS 2013)
i1 Event Viewer Tools I
\1_,1] TwinCAT Project Compare
TwinCAT Switch Runtime Router 3

2015/7/20

W EN TC2 Ul 3] TC3, 7FE BB @A 77
C:\TwinCAT\TcSwitchRuntime\TcSwitchRuntime.exe

% 31701 3£ 430 W 2015-9-25
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23. MFNRFRIFE

2.3.1. TC 3 E#sF TC 3 Runtime FIIRZS

TwinCAT %3 RINFFE G G, it PC SHA N AA 2 HIL TwinCAT Kz

E I’"?' |E il

22:25
2015/9/3
DTG SRR FND A TwinCAT FIERHI 772

I AL BRI EAER T %ifE PC LY TwinCAT TAERIZ:

[ [
B semmersiox.

Bl /1 epmimane s,

fE{TTi&47 T TwinCAT Runtime [¥] PC-Based il %% I8 X =Rz, w5 F AL S0
PLC K Eb TwinCAT Runtime f) =Fi50, wJ AR N:
Pic B ——PLC /775, (HEA L. FTUCARRIZAT PLC 27, 7] LAZERCD 10 fidk.
1B 71— —PLC f£7E, ©% b, 1[LLE4T PLC #2217, {HAREFHEAC 10 Ak,
{2 1EME R ——PLC AIEAE

WG PC L1 TwinCAT & F 110, BEAGENE E PLC 4 FE.
UIRFE LT TwinCAT LT 1EPEEC,  FEANEEZ(F 17 PC 4 AL E

2.3.2. TC 3 HREREFIThRE

® ZiFE PC ) TwinCAT JRA 1) #
R TwinCAT BEIbR, TESHH IS ik Sytem, BRI T 32 5L
|

About TwinCAT...

-]

TwinCAT XAE (VS 2010)
TwinCAT XAE (VS 2013)

Tools 4

a8

> Realtime Settings...

Router 4
iy T
| Start/Restart | System |
1 Config B % ol

2015/9/3

SRJG R “Start/Restart”, #ife PC gl#E AN HigT i, i “Config”, ik
B IREVIHCR, s RS R R, A it Mg IR

% 32701 3£ 430 W 2015-9-25
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® it TwinCAT JF R ISR 5 X
WK PC b 2234 %2/ Visual Sudio A, fditi FMAA TC3 BAr, AT LAk
HE NN AR A ) Visual Sudio F1 ) TwinCAT 3.

@ About TWInCAT..

mm TwinCAT XAE (VS 2010)
0] TwinCAT XAE (VS 2013)

Tools ¥

12 Realtime Settings...

Router 4

l System
B %= w

2015/9/3

XFF Windows 8 R4, &igr 0x4115 4517, $#&/~F] TwinCAT\3.1\ 4k Win8.....bat 3 {f, 12
THEE . OUFEAICELERN e, B AT

® RHLI ADS B {5 5 & F Mg 4E

&) About TWinCAT...

o TwinCAT XAE (VS 2010)
{EZRMAAAINetID i Info ¢ TwinCAT XAE (VS 2013)
Cleanup Taaols 3

Change AMS Netld | 4= Realtime Settings...

BENEAL
[ilizizzE o

Router

Edit Routes

System L4
2015/9/24

2.3.3. B3I TC3 HIEBBI RS

fE VS2013  Shell FIFF A IE R, 1% FI.
a3 ML SR :

‘ Acronis =
Altova XMLSpy® 2008 rel. 2 sp2 Enterp
BECKHOFF
.. Information System

. TcMotorDataFileGenerator

.. TE130X Scope View
.. TF3300 Scope Server
- TwinCAT3

@) Information System German - V5
© Information System German - VS
[23] Update TC3-InfoSys (de-de) (VS:
[ Update TC3-InfoSys (en-us) (V52

% 3301 3£ 430 W 2015-9-25
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2.3.4. TC3 Quick Start &

© Microsoft Help Viewer 2.1 - Catalog VisualStudiol2 (en-Us) - B
Q B % P = &t i

Contents 7 LMY  Manage Content

Filter Contents bl | Quick start
“[TwinCAT 3 / TExxxx | TC3 Engineering / PLC / PLC / Quick Start

4 Help Viewer Home
4 Beckhoff Information System

« TwireaT 3 Quick Start

Notes an the documentation

b Overview o In the next steps a short description how fo build a first TwinCAT 3 PLC project is described. Executing this
4 TExoo: | TC3 Engineering project on a target system is also described
TE1000 TC3 Systern

b TC3 Workbench

b System
4 PLC Creation of a new TwinCAT 3 PLC Project
4 PLC
1. Startthe TwinCAT XAE environment or (if the TwinCAT 3 components are integrated) the Microsoft Visual Studio
4 Foreword
Notes on the documentation 2 Open TwinCAT XAE via taskbar right mouse click
Safety instructions

1415

' TR
Introduction B0 e o
Quick Start

b Base Components

b Editors ) About TwinCAT...

b Visualizati
isualization f2] Event Viewer

b Programming Reference
TwinCAT Scope View

b Libraries

b Samples
b C/C++ ,DJ Realtime Settings...
b Matlab/Simulink Router ,

Safety Overview -

System 3

b 1O
b Connectivity o '
b TwinCAT 3 Source Control =

3. Create a new project by using the menu entry "File -= New -= Project

(WLl Index  Favorites  Search

2.3.5. BIInBIRRF

Beckhoff 24w & L1 58 # 1] TC3 7= BFIFE A2
“NTC3_£51)Il %5 EN\4 Samples\ TC3_SortingSystem.zip”,
oIS TR T
» PUEHCE Activate the TwinCAT configuration
* PLCs 27 Login H A 812 17: TC3_SortingSystem PLC F1 TC3_ SortingSystem_ Simu
= J#iL TC3 SortingSystem PLC i) [ #&/E 1 H
= Fldn: 1 FRIEIFR, 2. B, 3. B3

2.3.6. FREUFIVE M IERRIZAL

AV HNETRE “\TwinCAT 3 A TEHM\11 TC3 & —8& 2B MEE7, 1E%: WmiE.

WU R 5 20

FEROE I BB ATRE P, ARG SIn i Z AR, ) A 5 ER R 745 B
o WHBRBTU 7 K. Z R BRI EiRn, E2 0L ESETBLEM 7 K, B,
JIT LR JE A0 ST A A B AT EASE G H T o

SERLFR IS T
% 34701 3£ 430 W 2015-9-25

AR A NG,k Beckhoff AR IERXKAT, WHLN, & EHEBEAIES: BCGZ Lizzy Chen



TwinCAT3.1 AT _V1.01_20150925

(1) B4k FE manager licenses, 7 Add License H1/2) % FT 75 #L [ License,
Order Information (Runtime) | Memage Licenses |Project Licenses | Online Licenses|

Order No ‘ License ‘ Add License
TC1000 TC3 ADS [ cpu license
TC1100 TC3 10 [~ cpu license
TC1200 TC3 PLC [~ cpu license
TC1210 TC3 PLC/ C++ [~ cpu license
TC1220 TC3 PLC / C++ / MatSim [~ cpu license
TC1250 TC3 PLC/ NC PTP 10 [~ cpu license
TC1260 TC3IPLC/NCPTP1I0/NCI I_ cpu license
TC1270 TC3 PLC / NC PTP 10/ NC I/ CNC I_ cpu license
TC1300 TC3 C++ [~ cpu license
TC1320 TC3 C++ / MatSim [ cpulicense
TE1300 TC3 Scope View Professional I_ cpu license
TE1400 TC3 Target For Matlab Simulink [~ cpu license
TE1410 TC3 Interface For Matlab Simulink [~ cpulicense
TE1500 TC3 Valve-Diagram-Editor [~ cpulicense
[ Iemore Project Licenses

(2) B )53 Order Information:
Beckhoff License F%ij AJWJSE License BHEH VT B, 40 ABCD,
Custom Id /] AT RN — e a7 hF, flan ~ B AR 4 7,

Order Information (Runtime) |F||anage Licenzes IPrc-_iect Licenzes IDnline Licenses|

System Id: GFSE1FI-COFF-TEFE-3FO07-11C:
Hif Flatform: ather (300 [ Activate T Days Trial Licenze... ]
Beclkhoff License ARCD Customer Id: ericyang

Customer Comment:

| Generate License Request File... | [ Activate Licensze Response File... |

Order No | License ‘ Instances
TC1200 TC3 PLC cpu license
TF5000 TC3 NC PTP cpu license

(3) [ifiJ5 .7 Generate License Request File, RFiEA M —A license FI1E R/, ARA72
A =X A=

' = 257 S e W— —— - — ﬂ
CIONEID — ~[4|[ z=2m )
—— e—— T —
|n Y EEEM = @
a5 W =T 3
BT | 7& HrwitsE |i|
B i Eric Yang 1528
o e = ric Yang
[ E EREE | )& i
I «F = qkf THEAL
[ sRems S s
> B A e
s = BR | mgeie=
> B s
- OB mET S | ¥ 2R17B=FESIPPT a2
SCEE(N): TLR_BI_ABCD_Cl ericyang telrg -
FEEER): [TwinCAT License Request File (“.tclrq) V]
| o) R gEe || ms |

% 3571 3£ 430 W 2015-9-25
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(4) 5 J 5 HH O TEARE 1) ) 2 A5 B SR i 2] beckhoff 758 [E] 235
Microsoft Visual Studic -

| Send license request to Beckhoff

||

il & (D7

(5) BJE ZGimies LA 7 s 18 32k B — AN [ 2 WA telicense@beckhoff.com, HEEE P 75
BE TURPTHRIER license ARG, WG AR TRIITHRSELE, BRHPL4E
B, T EEEE X G RN HW &5

A, telicensedbackhoff. com
(=1 FEE(C)...
s
(5) =) TwinCAT License Request - ABCD - ericyang
BT | |TLR BI ABCD CI ericyang.tclrg (5 KB)
| «

License 'TC3 PLC'  OrderMNo TC1200'+
License 'TC3 NC PTP' OrderNo TFS000'+

(6) U AR ES BB A 5 1% A A B A R e, Btk Bl — AR R, FFk [al—A>
G SRR R, W )G 5.t Activate License Response File $E30E SO N il v it 56 B i 2y

Order Information (Runtime) |Ma.nage Licenzes I Project Licenses I Online Lir_'enses|

System Id: DEFSZ1FD-COFF-TEFE-3FOT-11C21T249ECE

H# Flatform: other (20) [ Activate T Days Trial License... |

Beckhoff License  ARCTH Customer Id: ericyang

Customer Comment:

[ Generate License Request File. . ] [ﬁlctivate License Response File. .. ]

Order No License Instances

TC1200 TC3 PLC cpu license

TF3000 TC3 NC PTP cpu license

5 36 U1 3% 430 W 2015-9-25
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(7> IR BT EEE S

open 2| x|
Loak in: IE_Q’Desktop j Q ? = '
[E_}My Documents
'j My Computer

\:;My Metwork Places

File name: |LicenseHesponseFile j Open I
Files of type: |TwinEAT License Response File [*.tlrs) j Cancel |

(8) #&7 LA XS sl BV E M 2, iy OK BT,
x

i ] License response file ' TwinCAT Projectd. belrs' registered

TrialLicense. tlrs' removed

Reskart TwinCAT ko activate licenses

(9 ‘JEIERETEA license 4> A E 2] C:\TwinCAT\3.x\Target\License T, iF
&y LLAR 0SS 2k

2.4. 45248 FHmMEEH (Add ADS Router)

2.4.1. % E 1P Huht

L PC IS LUK PC-Based #HI ST 2 ML E , FIHE PC Z A ¥IEIR—F¥,
AT AT R — AN B A, ST ERIAAG [P Huhk, A AT AR PC A
i A A0 TP Hb k2 B MR 9 B

{215 Beckhoff #2131 TP #ubik A7 LL R 7%

JriE— I TR e ) 25 B R AR R bl

I, 1P ArECO7 8 DHCP, BB AMERS tH 28 7 Fo bk . dn SR P9 3 2% 1
B, MERIA TP HhEEA: 169.254.X. X QIHRAE PC WL TP Hhbkth i B % 169.254.X.X, D
N 255.255.0.0,
FiEZ EHATORM S s, WA BRE, HEAFIA IP Hilk, WinCE #/E&%:.

L, P CF R, HiRAEM BRSO Document and Setting, R\ TwinCAT\Boot\
A A o Y R M R I SR 25

037 00 3430 T 2015-9-25
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SRJEHER CF -, #H B, RN B NIE LR,
JiE=s AT DV O R Bonds 1 il 48 .

M 7R#RHEA Control Panael, X% Network setting Til, &0 IP & & .
J7iEW: &R T A IO,

HEE =7 TEBAE, tin Wireshark. MIZEEH: PC A=A, Kishl2ssig, HE
PC K] Frame Capture, #R/5F#EHa8 L. ML, ATLULEIER T PC 19 IP Z4h,
FE P S RERIRA, AR H R 1) 1P,

iff e F ) 4 10 1P bk 2 5, S M0 77248 2 AE PC B3 TwinCAT $5 il 2% (1) 1P Mk,
ff = FH AR — A B, FFEH K PC EIEHaA 1, 1817 “Cmd”, 85 H Ping 8 25%
IE Jo 3k X 2 75 3 3

KRB IRAF IR K%, UL A RGN 4 4 F2 B kK%, B8 E TwinCAT Al 4h.

2.4.2. & E NetID

® 4 /& NetlD?

i b, e PC Al LAUKHARAE BRI N AT 7 TwinCAT #2528 3E 4T g AL k. MBS R M
WER T il PC 24k, £ G3H TwinCAT BATRRIGTFERIES, A %3E T TwinCAT JFR R IT
HifE PCo X8 PC Z AT X 43 We? fEifthid, FrA PC Z[H LA IP #ihk[X 73, 1 TwinCAT %
il 2% S K PC 2 [ L AMSNetID [X 73

AMSNetID f##X NetID, NetID /& TwinCAT % il #5 fx B EZ K — AN @ 1, g PC #R¥E TwinCAT
) NetID AR AN [ (4] 25 o

v

NetID #2 Beckhoff 2\ a] i& X 17 TwinCAT %452 JAJ# 1AL ADS Bp s H [T — 15 o 58
HIFERE NetID A0 T HF ADS i1k . H 2GR 7] LIS “ADS G i 71X "

NetID J& —> 6 Bt 7. TwinCAT % & NetID 55 B “17, TRT 4 BrlBA
HE . M Beckhoff 1T KI5 H) A —MERINK NetID, JIFATEMED, AT BAZER
M4t PC %23 7 TwinCAT Z J5 A —MBRIARK NetIDo 250 (7] 4> J& 354 P4 1) NetID
BHES.

W THEHGFE PC H9 NetlD 14229 IP HidE T FGH “1.1 7 H471P Hihl42

“192.168.1.119 ", NetID G E %y “192.168.1.119.1.1 ", Net ID 1520/, FLZAZ K EHH
Wi, HEFF “YES”. BA2HIT Net ID 21 IETEIRIERGHIEMZES, FEATFHL TwinCAT R
JA IR, B CZIE T Net ID 5 IP HEAFHIFBE K5 . 2 HIFT 4 B LA, 17 5] LA,
THLTRME—XT TR

2.4.3. 7E TC3 }¥] System | Routes ¥ 0 #% B

® fha stk ?
“B&i”, BI “AMS Router”, J& Beckhoff 24 7] 5& M) TwinCAT ¥4 2 [A3@ /K] ADS #ri3
3 38T 3k 430 T 2015-9-25
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I — 40 . B4 TwinCAT #3886 — Mg R, fEEmERF Bl Tl 52
W TwinCAT RGHE R, BF5 IP #ibk (5{# Host Name). NetID. i%E4% 77 &%,

SEIETPERE AMS Router 827 JHE ADS il K. H X8I/ /7 Al AZF I F “ADS il B
;4( )}o

® I EEHHIR?
AHUIES 1, ATELA TC3 AR AT SEPREESE LY Router D7 1) o

&) About TWinCAT...

o TwinCAT XAE (VS 2010)
{EZRMAAAINetID i Info ¢ TwinCAT XAE (VS 2013)
Cleanup Taaols 3

Change AMS Netld | 4= Realtime Settings...

BENEAL
[ilizizzE o

Router

Edit Routes

System L4
T 2015/9/24

MK BB R B, AN 25 A 7 A Ay

T 7 VR NI AS KA H B s i #E -
B — N7 TwinCAT HiH, & HARRSA Local, Al UL LL R FHHE B AL
NetID & #% 3R

w TwinCAT Project? - Microsoft Visual Studio (Administrator) Y1 | Quick Launch (Ctrl+Q) Pl = A x
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT PLC TOOLS SCOPE WINDOW  HELP
|8 -2 w | - @ -] b Atach. - Release  ~| | TwinCAT RT (x86) -|| &

i E| e s | [tocal> _ [FirstDeltaSamplel  +| | 3] | EEREE=

Solution Explorer » B 3¢ | RRNLIONELGIE FAE Il TwinCAT_Configuration Global Variables Library Manager &

sempadolg Rl

faf | °-a | L= | Current Routes | Static Routes | Broject Eoutes ||HetId Management |
Search Solution Explorer (Cirl+;) L~
5 cotion TancAT Prgect (L rejec ILo:al WetIa: 169. 254, 168. 184. 1.1 | [ Cheme= ) g
< Bl TwincAT Project? Target HetId: Local g
4 [ svsTEMm Project HetTds: ®
¥ License HetId
@ Real-Time
|3 % Tasks
II iz Routes
TcCOM Objects
MOTION
3 PLC
SAFETY
Crt Error List
“ %ODevices T - 0 Errors | 1 0 Warnings | ) 20 Messages || Clear Search Error List
&' Mappings [ REEY Breakpoints Command Window Code Definition Window Output

M i Current Routes T :

Current Routez |Statie Routes | Froject Routes | HetId Management
Eoute AmsHetId Addrezs Type Comment
GUAHGZHOUTEC. .. 169.254.54. ... 192, 165, 1. 127 TCF_IF
CX-1DC320 5,29, 195, 44, .. 169, 254, 155, .. TCP_IF
CX-1DIEEZE S, 29,190, 46, .. 169, 254, 211... TCP_IF
55 39 50 3t 430 7T 2015-9-25
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EEPRTEUE B4 fE PC AT thR, — 300 347, WATEIR 6 TwinCAT £l 25. 5 1
YRR 4T 85 2 5152 NetlD, 28 3 ZI52 1P ik, 55 4 FUHEHSER. 4ifs PC R
B L R R A R A ST R

NOXA T, AT AR B HE, Wl LUHER (Remove) BREHANIN (Add) ¥ HIE I

e b, A TwinCAT $2HISHAA — DB R, SMEHE R 8 Cik bR PC 4
FEo PR AR i tHREL “2.4.3 ININES IR ” 58 BLJE 4 BEA System Manager JUTH A £

® U N K ?

T 2.4.1 A1 2.4.2 FU B B I TP Hhhb A0 NetID J&, sEAf AN R T . HEm R
E N A “Choose  Target System”:

w TwinCAT Project? - Microsoft Visual Studio (Administrator) Y1 QuickLau
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT PLC TOOLS SCOPE WINDOW  HELP

£ - | id - - & i | = = | P Attach.. - |Release v| |TwinCATF
BN [ ] | n | &S| | <Local= & - |Fir5tDeltaSamp|el j | -ﬂ |

<Local=

CX-1DBE2E (5.29.190.46.1.1)
Gj | YG T E——" | L CX-1DC32C (5.29.195.44.1.1) Routes | HetId Management|
GUANGZHOUTECHNICALPUBLIC {169.254.54.70.1.1)

Global_Variables

Search Solution Explorer (Ctrl+;)

= i i i IChoose Target System... exs Type Comment
] Selution TwinCAT Project? (1 proyery GUANGZHDUTEC. .. 169254 54 . 192 168 1 127  TCF_IF
4 ull TwinCAT Project? CH-1DC320 5.29.195.44... 189.254.138... TCP_IP

4 [l svsTEM CX-1DEEZE 5.29.190.46... 169.254.211... TCP_IF

¥ License

#HH “Choose Target System” {4, i search Ethernet

rChoDse Target System - ﬁ
o 1
| ( 0K ]
[zl CX1DC32C (5.29.195.44.1.1) | Cancel |

[ Search [Ethernet]... ]

EFH I &R S “Broadcast Search”

% 40 71 3£ 430 W 2015-9-25
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F h
Add Route Dialog u
[ Enter Hozt Mame / 1P ] | Refresh Status ] I[ Broadcast Search ]

Host Marne Connected  Address AMS Metld TwinCAT 05 Version Comment
||
|
Route Mame [T arget): Route Mame (Remote]: LIZZYCHEMN-BALC
| AmsMetld: Target Route Remote Route
Tranzport Type: [TEP;’IP - £ Project () None
(@) Static (@) Static
Address Info: (71 Temporary () Temporary
@ HostMame () IP Address
|
Connection Timeout [s]: ] =
Add Route Cloze
|
L R —— "_—ﬂ
e H bR bLA
Add Route Dialog 3
[ RefieshStatus | [ Bioadcast Search |
[ Host Name Connected | Addiess AMS Nedld TyariCAT 05 Yersion Cornment
SERVER 10E1.24 1
< >
Route Name (Tatget} SERVER Reute Name [Remote} | LIZZY
Amshletld: 132168.1.36.1.1 Target Route Remote Route
[ O Project O Nene
T t Type: TCPAP
g:l:mrwm : 0612 E (%) Shatic (%) Static
el 106124 O Temporaty O Temparary
e
Connection Timeout (5} 5 A
[ Add Route | Close |

HF CE &4t A 3CHF IPAddress J73\, JF HaX iy A b W5 R RN i R LL AR . B
LAY e e ] TP Address 773K

s Add Router, #ENH P& FEIGALE

%4101 3£ 430 W 2015-9-25
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Logon Information
m@ Enter a uzer name and pazsword that is walid for the
: remote systen,
Uszer name: adminiztrato]
Paszword:
[ ok l [ Cancel ]

PNV RE A TR
) X &E: Windows XPe , FJ/"44: administrator, #fi%: 1;
Hi) ¥ E: Windows CE , H/" AN IS 93

BN G S OK, #MIhN Connected %17~ X Fric, @EPTN:

Add Route Dialog X
Entet Host Name / IP: [ RefieshSwus | | Biosdeast Seaich |
Hast Mame gninected | Addiess AMS Netld TwanCAT 05 Yession Comment
SERVER 106124 19216813611 2101328 WinXFP

Rl Close, IR [AIRT—F A, T LA L2 KRS B0 e i B 22 0 H BAE 21 3R v
Choose Target System ﬁ

= B —Local-- [192168.1.118.1.1) [ kK, |
+ @ GERVER (19276873611
@ Route_BXI000_ACT01514  [17216.21.201.1) [ Cancel |
@ 0+ 047873 [192168.1.79.1.1)
@ O+ 042155 [192168.1.651.1)
@ O+ 010865 (192168.0.89.1.1) | 5eaich [Ethemet]... |
@ T+ O0FF26 (502553811
@ O 00F230 [1921681.1231.1)
@ BC_0484B5 [1921681.7.1.1)

b EC BRI, A OK,
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w TwinCAT Project? - Microsoft Visual Studio (Administrator) Y1 | Quick Launch (Ctrl+Q) Pl = A x
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT PLC TOOLS SCOPE WINDOW  HELP

: |8 -2 w | - @ -] b Atach. - [Release | [TwinCAT RT (x6) -
o n| n . | " ‘_j‘| ; FirstDeltaSamplel - ‘ -ﬂ | | e s |

Solution Explorer » B 3¢ | RRNLIONELGIE FAE Il TwinCAT_Configuration Global Variables Library Manager &

-
G| e-a| &= General |Sattings | Data Types | Interfaces | Functions|
Search Solution Explorer (Cirl+;) £~

] Solution TwinCAT Project?’ (1 project) @ TwinCAT System Manager

E ua TwinCAT Project? #3.1 (Build 4101)
b @l SYSTEM
MOTION v3.1 (Build 4018.4)
b PLC
(0 SAFETY Copyright BECEHOFF ©
[ c++
4 /0
ﬂ% Devices
&' Mappings

xoqoo| semiadoig M

Error List

T - 0 Errors | 1 0 Warnings | ) 20 Messages || Clear Search Error List

TR Breakpoints Command Window Code Definition Window Output

BTN, FEERRA T ML OHET BN HAREHI 800 TC3 BTG, & Lt
Hh SR S AR H PR EE “ Target” B4 FKAT NetID .o

HEo:

1, WIRIAFATAFZZ W LA EEH, 152 TG A LEE 97 AT EE1F V1.02.pdf ”

2, FEZEHHE, HZ System Manager 4B EFFRE Target, HFE PC 3L L340 RS
H bR FE a8 I, B SE R . ] 7] GE-F E B W R 7 I P 2 18 7
JEPLIRES . WIRA PR 220, I LU FE PC HY TwinCAT IR IRIESE #1115 PLHT
TwinCAT K& U] # 2] Stop, 4 1]/7] Config.

2.5. F&%E—1 PLCINH

2.5.1. 22—/ TwinCAT i H

Step1. File|New|Project #F A\ LL N TUH:

% 4301 3£ 430 W 2015-9-25
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e o 1 B
¥ Recent NET Framewesk 45 = | Sost by: [ Defauh R carch lrstalled Templates (ol £
2 TwanCAT XAE Project (ML format) TwinCAT Project TypE TwinCAT Progect
4 Templates 2 TwinCAT NAE Systemblanager
¢ Orher Project Types Configuration
b TwinCAT Maagursment
[rsscarose]
Samples
& Online
|
i
I
l gk btre 10 g goline and find template
Bame: 3
Location: Dritemp’ TCH, . Browee..
Sobmion name: Tew  EOUL 9 — P SolutionBEE— 3000 % (i Creave dirncrcry for sehusion
ok ][ come

Step2. LEFFHIRRS (Choose Target)
HEN LR D -

M Test - Microsoft Visual Studio (Administrator)

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT PLC TOOLS SCOPE WINDOW  HELP

SCRE - RS Y |9 - -| » Atach... - [Release =] [ TwinCAT RT (x85) Bl
|8 2R&| 65 |[soca> 1 T-1-: | | | 4 e i |
: <Local> 2
lrem EpaE CX-13D426  (5.19.212.3811)
@ o-a| s = CX-13FD4C  (5.19.253.76.1.1)
Search Solution Explorer (Ctrl+;) SHEbIRR ESLIEZAULL
: : CX-1FOF1C (169.254.1.1.1.1)
fal Solution Test' (1 project) Choose Target System.. 3
4 ni Test
b @l svsTEM # | Add Route Dial
Enter Host Name 7 [P: [ Refresh Status ] E Broadeast Search J
SAFETY
B+ Host Name Cornected  Address AMS Netld TwinCAT 0% Version  Comment
= o Vittuah<P 51053 192168118 19216813165 [211.2243 | winxP

Select Adapter(s) (|

[V]DW 1501 Wireless-H WLAN Half-Mini - 10,199.164,20 255.255,255,192
(V] TwinCAT-Intel PCI Ethernet Adapter (Gigabit) 192.168.1.118 255.255,255.0

"1 Mappings

STC2itE , ZBE T —MMREER , AligEdvEEsEE

<« [ r
—| | TC3RAEMRhTLURERATC2RE
Route
Transport ype 1LF_IF - :
Static (@) Static

Address Info: Witual<P-61053 © Temporary © Temporam

@ HostMame () IP Address
Connection Timeout [s] 5 =

[ adRowe | | Close

M BLRT PUiE N #4R 1) Choose Target 22 Add Router T [H] .

% 44 71 3£ 430 W 2015-9-25
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w Test - Microsoft Visual Studio (Administrator) ¥'3 | Quick Launch (Ctrl+Q) P - a x
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT PLC TOOLS SCOPE WINDOW  HELP
|8 -0~ 6| |9 - @ -| » atach. -
I iccr— |
Solution Explorer ~ 0 x Properties
@ - &=
Search Solution Explorer (Ctrl+;) @ -

Release = || TwinCAT RT (x86)
| Il

EG

] Solution 'Test' (1 praject)
4 ol Test
bl svsTem
MOTION
PLC
SAFETY
E Ct++
1/0
" Devices

&% Mappings

1, EEREES
2 , &EEIRFEENIS | &HAConfig, £EHRuning
3, FAHEIO DevicerAitliRHIFR ST Config Mode.

Error List

T - 0 Errors ‘

Search Error List

4 File

[ZLEEEY Output Find Results 1

Step3. H#i 10 (Scan)

H S AL R “Scan”

4 H1o

4 {“% Devices

b =2 Device 1 (Ethgethli

41 nuaa Tao. P e T N LN R A L W P -

|:| Fromizcuouz Mode (u

[ ¥irtnal Tewics Hame

=% Mappings ‘O Add New Item... Ins
7 Add Existing Item... Shift+Alt+A
X Remove Del
Change Metld...

Save Device 1 (EtherCAT) As...
Append EtherCAT Cmd
Append Dynamic Container

Online Reset
Online Reload
Online Delete

Scan

1-,,,:
(3
|

Change Id...
Change Ta 3

FHEEFTE EtherCAT MG, F1H3IA EL704x D3t XS ELAIZE T i Axis.

%4571 3£ 430 W 2015-9-25

AR A NG,k Beckhoff AR IERXKAT, WHLN, & EHEBEAIES: BCGZ Lizzy Chen



TwinCAT3.1 AT _V1.01_20150925

Solution Explorer - 1 %
@ eo-a| s =
Search Solution Explorer (Cirl+;) P~
fa] Solution 'Test' (1 project)
Ll Ih_i Test
b sYSTEM

4 MOTION
4 NC-Task 1 SAF
(1 NC-Task 1 SVB
j: Image
[T Tables
[&] Objects
4 :..."'i Axes
b 2=t Axis 1 1 Drivet& 8 B shall 3 817 Axis
b Bt Axis 2
o PrC
SAFETY
E C++
d /O
4 ﬂ% Devices

4 [ Device 1 (EtherCAT)
jﬂ Image

*8 Image-Info
2 SyncUnits
Inputs
B Outputs
& InfoData
T Term 1 (EK1101)
b D
b WeState
b0 InfoData
b "% Term 2 (EL7047)
b "% Term 3 (EL7041)
B Term 4 (ELO011)
4 ' Mappings
@ MC-Task 1 SAF - Device 1 (EtherCAT) 1

(-

Step 4.  Free Run A& =CIHE AN 10 BEHR

D Test - Microsoft Visual Studio (Administrator)

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT PLC

0-0|B-b-% WP |9 - ¢ -] » atad

‘wE Bl & & | [<oal> 1 =

A TC2 H—#%, Free Run [EATZBLE PLC 25 MU IA 10 BEHUE R IR, ERIZD
HIZLEAE N DR, i Free Run %4 .

- Y

Free Run i& 0] DL TS0 T H L E 1) 10 5 5LPrfi i 2 AR . J7iEu R
#1390 H ——Choose Target——Free Run
SR JE AT LAZE EtherCAT () Online U3 A E B ITVIRA, LA TF-3)) Write Output B H | .
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2.5.2. E—/PLC Ui H

Step 5. ¥ JI—™ PLC Project

Solution Explarer

@ o-a| &= “General |Fle Sattings)
Search Solution Explorer (Ctrl+;) 2 ~
fa] Solution 'Test' (1 project) E! TwinCAT Syztem Manager
4 o Test Va1 (Build 4101
P ﬂ SYSTEM TwinCAT PI C Server
p MOTION
51 pLC
SAFETY | ‘O Add New Item... Ins FF ©
Bl c++ T3 Add Existing ltem... SHATARIA  [effom
[ = Brie}
/ Paste Ctrl+V
Paste with Links
@ Import PLCopenXML...
T
r N
Add New Item - Test M
4 Installed Sort by: it is Search Installed Templates (Ctrl+E) 2 -
Plc Templates ﬁ Standard PLC Project Plc Templates Type: Plc Templates
b Online o Creatnlesl a new TwinCAT PLC project
l.'l Empty PLC Project Plc Templates containing a task and a program.
Click here to go online and find templates.
s
Location: |D:\temp\TC3\Test\Test\ '| [ Browse... ]
L
Step 6. WNANE A

DONAB 29 S — szl fE e, Bl 2551/ TC2 MC2 JE. WSR2 @K PLC %

%, ACLEERRE] 2.5.11, g5 HEZH,

% 47 01 3£ 430 W
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Library Manager B + X Test
#5Add library 3 Delete library

Solution Explorer > I x
@D o-a| &=
Search Solution Explorer (Ctrl+;) O ~

Mame

m Solution Test' (1 project) Tc2_Standard = Tc2_Standard, 3.

a ol Test + Tc2_System = Tc2_System, 3.3.9
b @l sysTEM + Tc3_Interfaces = Tc3_Interfaces,
b MOTION ¥+ Tc3_Module = Tc3_Module, 3.3.6.
4 [ pu
a B

4 [ References

A3 Te2 & Add library...
3 Te2 § Placeholders...
+3 Te3_ln . -
i Library repository...
oTEN WEHP . :r .
3 DUTs et to Eftective Version
£3 GVLs Set to Always Mewest Version
6 RS A
-
Add Library

Enter a string for a fulltext search in all libraries...

Company

m

Beckhoff Automation GmbH

Beckhoff Automation GmbH

Step7. Q4R E

2 48 T 3t 430 7T
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4 @rc
4 Motion

A Tec2_MC2

43 Te2_Standard
+3 Te2_System

43 Te3_Interfaces

b [d External Types
4 | 7 References

LR AN

Global_Axis*
- 1] VAR GLOBAL

Library Manager & Test

2 Te3 Module B LREREN
1 DUTs
4 Lopc  Add v | & rou..
& & Import PLCopenXML.. & POU for implicit checks...
LA VI| [ Export PLCopenXML. %¢ DUT..
b
@HEDI:: ¥ Cut Ctrl+X j Global Variable List...
SAFETY ! Copy Ctrl+C [Z1 Referenced Task.
[l c++ X Delete Del & Visualization...
4 Lo L Rename Visualization Manager...
F  Properties Alt+Enter Image Pool...
=0 Interface...

‘ [ Axis Reference

nFE

92 ST_adsAddress

+ ~|h BacklashCompensation

+ &:I Gearing
+&:I Homing
+ [ED Mation
+&:I Phasing
+ IED Position Corredion

+ - I status and Parameter

+ 1) Stepper
4.7 Cunarnac H#in

fc2_mcz,

te2 me2, 3.3.9.0 (bec..

F3.9.0 (bec..

2 Axisl: FLMAMEF2"HE, 3% Hinput assistantE i+ .
3 END VAR
- N
Input Assistant ﬂ
Text search | Categories

Standard Types & Name Origin i

Structured Types Mation

Keywords £} Tmcz te2 mcZ, 3.3.9.0 (bec.

=2 patatypes

m

Step 8.

75 FB 24

£ MAIN )RR s A X, 7 FB sE4

AL EN NEZY:, AF Beckhoff AF IERKAT, WEREN, SEERAEL:

49 T

7N

1t
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w TwinCAT Project? - Microsoft Visual Studio (Administrator) Y1 | Quick Launch (Ctrl+Q) P = O x
FLE EDIT VIEW PROJECT BUILD DEBUG TWINCAT PLC TOOLS SCOPE WINDOW HELP

[B-a-2 @ %90 -] b Attach., - Release  ~| | TwinCAT RT (x86) -
L0 ] 60|34 | [ <Local» +| . [FirstDeltasampler  ~|| 3] | | e e | " .
Solution Explorer X TwinCAT Project? TwinCAT_Configuration Global_Variables = E
o
T, 1 PROGRAM MRIN - ]
gl = E:
G}| © -0 | . . VAR - =
2 T ! . - Ly
Search Solution Explorer (Cirl+;) p=] 2 Eneblehzes () ; -
piect?’ (1 project) 3 E_:
= 4 (* read the axes id's from the cyclic interface g
5 S0 they can mepped later to the kinematic group #) =

3 stAxesConfig.nAxisTdsAcs (1] := io M1.NcToPlc.BxisId;

stAxesConfig.nAxisldsAcs[2] :
- ] stAxesConfig.nAxisIdshcs [3]
FirstDeltaSamplel 5 sthxesConfig.nhxisIdsMcs[1]

io_M2.WcIoPlc.AxisId;
io_M3.NcToPlc.AxisId;
io_X.NcToPlc.hxisId;

4 gz FirstDeltaSamplel Project 10/  sthxesConfig.nAwisldsMes[?] := io_¥.NcToPle.AxisId:
b [ External Types 11 stixesConfig.nhxisIdsMcs([3] := io_Z.NcToFlec.BxisId;
b [ References 1z
3 Data types

b [ Global Variables

4 |5 POUs
4 Fj MAIN (PRG)

Sj EnableAxes

] Ncisequence (FB)

0 Errors | 1 0 Warnings | ) 20 Messages | Clear Search Error List

foPowerl:MC_Power;
foMoveRel:MC_MoveRelative;

AT CLH T3l A B F2 5 B A1) 5
’]npu‘t Assistant g

Categories
Standard Types &  Mame Type Crigin inl
Application
Keywords m Libray tc2 me2, 3.3.9.0 (bec..
+- 3 Datatypes
= hﬁdministraﬁve L
= E:IAxisFunctions 1
MC_Power FUNCTTON_BLOCK te2 me2, 3.3.9.0 (bec
E MC_Reset FUNCTION BLOCK te2 mc2, 3.3.9.0 (bec..
MC_SetPosition FUNCTION_BLOCK te2 me2, 3.3.9.0 (bec
+-2) Extensions
+- ) Bxternal Set Point Gene... | |
+ [E:I Status and Parameter
+-2) Touch Probe
+- 12 Internal
4. M Mation S
Structured view
|| tnsert with arguments || tnsert with namespace prefix
Documentation:

Step 9. Call Instance
£ MAIN f2FEHMRHS X, F% F2 4, %% Call Instance, /L4 N Instance Call A& 11
BERR, WRRTC2 —FE4fHA Local B, MKA

2550 B 3 430 7T 2015-9-25
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Input Assistant

Variables & Mame Type
Module Calls @ fbTonl Ton
H Instance Calls é@ fbTon2 o

Function Blacks

Keywords

ConversionOperators

Slobal_Axis* ibrary Manager &

1 FROGERAM MATH ﬂﬂ]ﬁﬁﬁ
B: w
3 fbPowerl :MC Power;
4 fbMoveRel :MC MowveRelative;
5 END VAR - ?EEE,HEE
&
E| 1|  fpPowerlq
2 Axis:i= , B "F2 %% Instance  Call
3 Enakle:= ,
4 Enable Positiwve:= ,
5 Enable Negatiwve:= ,
& Override:= ,
7 BufferMode:= ,
g Options:= ,
3 Status=> ,
1a Busy=> ,
11 Lotives=»
1z Error=> ,
13 ErrorID=> );
14
E 15 fbMoveRel (
1s Lyxisz:= ,
El— 17 Execute:= ,
El:ﬁ' 1s Distance:= ,
% 13 Velocity:= ,
20 Loeeleration:=
21 Deceleration:= ,
22 Jerk:= ,
23 BufferMode:= ,
24 Options:= ,
25 Done=> ,
28 Busy=> ,
27 Lotives=»
238 Commandiborted=>
Z5 Error=> ,
30 ErrorID=> };

PO MR SLbr BIRA FB R ThAE, TR HEARhEAT i 4e stk vk e aofe ik .
5101 3 430 7T 2015-9-25
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Step 10. HEEHZNA &
Tk TC2 5844

fhPowerl |
BExisg:= RAwisl,

Enable Positive:= ,
Enable Negative:= ,
Override:= ,
BufferMode:= ,

Options:= , - ~
Status=» , Auto Declare ﬁ

Busy=> ,
Actiwve=» , Scope: Mame: Type:

Error=> , [var | Enable BOOL -
ErrorID=> ):

Object: Initialization: Address:
fbMoveRel | [MAIN [Motion] ‘] E]
RAxig:= ,
Execute:= ,

Flags: Comment:

[] comsTANT "
[CIRETAIN

[T PERSISTENT -

Distance:= ,
Velocity:= ,
Rcceleration:= ,
Deceleration:= ,
Jerk:= ,
BufferMode:= , [ oK ] ’ Cancel
Options:= ,
Done=>» , S ]
Busy=> ,

Actiwve=» ,

Commandiborted=> ,

Error=> ,

ErrorID=> );

Step 11. w5 H'EBH
i, A ERERAIREF M SR T, B

W] PLC F iy X1 3818 4 HI A IX AP

Step 12. ZwPFAAIZIT
J649m 1% PLC Project
4 PLC
F Motion

(5] 1 (NN N

b CF Login

bl & Build

E g Rebuild

i Check all objects

I| Clean

IIERIN A2 B PLC F2F 44 K Instance, b 14451 71 () Motion Instance.

2.5.3. PLC L EMSMEIERLE

Step 13. 1t 8 /4™ DO JEIEFEEES PLC (% H AL &

% 5201 3£ 430 W 2015-9-25
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Solution Explorer x | Pro IO ACE ST [Vction.tme [TMC Editor] MAIN
@ - &= Process Tata | onling
Search Solution Explorer [Cirl+;) Syne Menagar: BOO List:
CHst M Size Type  Flags Index Hame
“ o o 1 Out. .. Oz1800 . Charmel 1
4 "% Devices 021801 0.1  Channal 2
4 =% Device 1 (EtherCAT) Ox1602 1 Channel 3
8 Image 0x1603 1 Charnel 4
8 Image-Info — - — -
b 2 SyncUnits Name Type Size »Add.. In/Out User.. Link
V] Inputs # WeState 1 BIT 01 1522.2 Input 0O
#1 Frm0Gtate ¥ State g UINT 2.0 15760 Input 0O
# Frm0WcState 0 Online Write... 0
#| Frm0InputToggle 0 . 0
#1 SlaveCount a Online Force... 2
#| DevState 0 Release Force 0
4 B Outputs 0 Display Mode 0
& FrmOC 0 Add to Watch 0
B FrmOWcCtrl
B DevCtrl 0 Remove from Watch 0
0 0

b B InfoData

Change Link...

“ ;u Term 1 (EK1101) Erhg4DO , fHEgEsg Change Multi Link...
1D =

b WeState #EFEChange Multi Link Clear Link(s)

b & InfoData Save Item As..

b "5 Term 2 (EL7047) Print... Ctrl+P

b "= Term 3 (EL7041)

4 ™ Term 5 (EL2008) = Copy Ctrl+C
b M Channel 1 Output Cut Cirl+X
b [ Channel 2 Show output from: |Bui\d =11
b [ Channel 3 Error List Command Window Kol

Ready

e Ak “All Type” Fl “Continous”, iEH PLC B,

-
B " Attach Variable Output (Output) l uf
Show W ariables
rused
1 Uzed and unuzed
[] Exclude disabled
_ Exclude other Devices
£l Motion Instance Exclude same Image
; Task & I:Iutl:uut.s : [H] 5how Toolips
i | Pro_|0.wDigtalOutput > OB 514438.0,W0ORD [2.0] | [ Sert by A
ort by Address
Show Vanable Types
|
katching Type
1 batching Size
L All Types
] Aray kode
f Offzets
! Continuous
| | Showe Dialog
|
Wariable Mame
Hand owver
T ake over
Cancel ] I (] 8
#5300 4L 430 W 2015-9-25
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HATLAEH) 8 A~ DO #iEEHE b7 :
Mame Online Type Size =Add.. In/Out Use
#| WcState 1 EIT 0.1 15222 Input O
#] State 8 UINT 2.0 15760 Input O
- Cutput X0 BIT 01 67.0 Outp... 0
- Output X 0 BIT 0.1 67.1 Outp.. 0
B Cutput X0 BIT 0.1 67.2 Outp... 0
e Ve ¥ N gIT ni 57 2 Outp.. 0
Output . Channel 3 . Term 5 (EL2008) . Device 1 (EtherCAT) . Devices ]
- Outp... 0
B Cutput X0 BIT 01 67.5 Outp... 0
B Output X0 BIT 0.1 67.6 Cutp.. 0
B Output X0 BIT 0.1 67.7 Outp.. 0O
Step 14. FIEHCE, BITREF:
|n - \@l&(“f,ﬂ”clocab
Solution Explorer Pro 10
G& | T@ - E—_“ | &= Project |Satti
Search Solution Explorer (Ctrl+;) = .
Project Hame:
4 MOTION voiset Fath:
b NC-Task 1 SAF Froject Fath
P pLC Project Type:
Fi E Motics
""" L. Activate Boot Project...
¥ Autostart Boot Project
Change ADS Port...
Install Project Libraries
RS T “AutoStart Boot Project”, FERF a2y HBhig T,
#5400 4L 430 W 2015-9-25
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¢ TwinCAT Project12 - Microsoft Visual Studio Y1  Quick Launch (Ctrl+Q) L - B x
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT PLC TOOLS SCOPE WINDOW HELP
ie [B-a-2 | LT - @ -] b Attach.. - [Release -] [TwinCAT RT (x86) -|| 2% [listen

BB 2 5 6 orlz) (oo . [cor T3 e @m0 s e 500, FE .

Solution Explorer ~ 1 x| FB_Count [Online] TwinCAT Project12 FB_Count MAIN [Online] # x E
& ‘ o-a | - TwinCAT_Device.OOP.MAIN Y
Search Solution Explorer (Cirl+) £ - || Expression e Value P paredivainz gl dress, Gopment &
1] Solution TwinCAT Projectl? (1 project) ~ « | ¥ # count! FB_Count E
4 gl TWinCAT Projecti2 * @ count2 FE_Count&x g
4 [ svsTEM #i T 4 =
A License @k INT a8
@ Real-Time @ Startcount  BOOL
4 B Tasks @ check BOOL TRUE
[ PlcTask
gls Routes
[&] Tecom Objects
MOTION J —
4 [ reLc L

oP
4 1 00P Project

4
b [ External Types = & count2.M Count( bEnable:=StartcountliENE ,
b [ References . s Verc—si &,
3 puts 7 k_Wert=>i_2& ] );
3 GVLs 2 checkffElEl:=count2.M _Check (bCheckValue:=StartcountliElE ) :
4 [ POUSs ]
4 ] FB Count (FB) 10
[ M_Count
4 7] FB_CountEX (FB)
|Fa M_Check
] MAIN (PRG)
[ VISUs
25 OCPtme
D ‘“S[CT“H - Breakpoints Command Window Code Definition Window Output Find Results 1
Ready E

WRE A2 “ AutoStart Boot Project”, Fax A 2 W1 F1i -
(o BB 2 6o | [ocs -] [oor J 3 4l TICETIL TR -

MAIN [Online] & X

TwinCAT Project12

FB_Count

Solution Explorer ~ R x | FB_Count [Online]

@ o-a|F = TwinCAT_Device.00P.MAIN
Search Solution Explorer (Cirl+:) £ - || Expression Type Value Prepared valus  Address Comment
] Solution TwinCAT Project12’ (1 project) ~f ¥ & countl FB_Count =
a ui TWinCAT Project12 + @ count2 FB_CountEX
4 [ sysTEM @i INT 0
¥ License @k INT
@ Real-Time 4 Startcount BOOL
4 [ Tasks # check BOOL
[ PlcTask
% Routes

TcCOM Objects

MOTION d ~ k

BEi, 752 AR AR s T AL, B “FST, B A RBAT.

2.5.4. WEFHLEH B3

FERTT A RBT B Login N, FEF R FRBINAFIZAT . 9 1 A2 &5 W B 58 IR i e f%
P AR I8 AT, A ZRHERE 7 AT B T B2 1) 2% A7 B R AL (0 5 08 A . 2R
TRELE, HHESERE, TwinCAT £ HIBNZEAE N REIf e cff, HEBNFRE
170 EAEAEBIY “BEIFHLE RB)7

WEITHLE B s E B N:
1. TwinCAT BB .
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m TwinCAT Project? - Microsoft Visual Studio (Administrator) Y1 | Quick Launch (Ctrl+Q) Pl = =4
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT PLC TOOLS SCOPE WINDOW  HELP

‘@-o|B-n-2 | - <] » Atach.. - Release  ~| | TwinCAT RT (x86) -

G | LS | ol | |<I.D:E|> '| Zi ‘FirleellaSamplel v‘ ‘ 3] | | 2 B = | S

Solution Explorer » I 3 | MAIN TwinCAT Project? + x [ELIeN el il e 1T Global_Variables

Glo-als- | General | Settings |Data Types | Interfaces | Functioms|

xoqoo| semadoig M

Search Solution Explorer (Cirl+;) P~ Baot Settings T
@] Solution TwinCAT Project?’ (1 project) = duto Boot @ Fun Mede (Enable)
4 ol TwinCAT Project? © Confiz Mode

b @l SvsTEM juto Logen [
MOTION

a PLC
4 [ FirstDeltaSamplel

Uszer Hame

Fassword

Boot File Encryption
b [ References
3 Data types
b [d Global Variables
4 [z POUs
4 5] MAIN (PRG)
54 EnableAxes
E NciSequence (FB) =

Error List

T - 0 Errors | 1 0 Warnings | ) 20 Messages || Clear Search Error List

LMY Breakpoints Command Window Code Definition Window Output

4 Boot Settings [1'] Auto Boot 11 H 1% # & Run Mode (Enable) , s Apply:

!R Enter a user name and password that is valid for the

remate system.

User name: |

Password: |

ok | cancel |

X CE 224, User name Fll Password # 8% . X} XPe 24, BRIAHI User name A
“ Administrator”, Password A “1”. U152 IPC, MH NEAE R G FBA S G BUR B 3HAS
S RE T

R B E RS, X Window E3I5E )G, TwinCAT # H 3 A Runing 1.

%24, PLC HEIKE.

Solution Explarer * 0 x
& o-a|s =

Search Solution Explarer (Ctrl+;) P~

MAIN TwinCAT Project7 + X

Project | Settings

Target frchive

Login Information
Project Sources
Compiled Libraries
[ sewree Litraries

fa] Solution TwinCAT Project?" (1 project)
4 o TwinCAT Project7
b |l SYSTEM

Activate Boot Project...

4 5z FirstDeltas|

I [ Externa I v Autostart Boot Project I
b [l Referen Change ADS Port...

Dat
b g Glaoabatr Install Project Libraries

WREE NI, IR TwinCAT #t X\ Runing #3505, 4 H 3245 € B2 N EE € ik, 2%
HEINAF BB,
% 56 51 3£ 430 7 2015-9-25
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Feav: FESEIEA T, AL PLC F2/7 A 550, 14 ] KL UE G e

%30 Gl e

Solution Explorer MAIN TwinCAT Project? + X

Gﬁ | YG - E——" | Ko o= Project | Settings
Search Solution Explorer (Ctrl+;) P~ Target Archive

Login Information
[¥] Project Sources
Compiled Libraries
[l 5curce Libraries

fa] Solution TwinCAT Project?’ (1 project) =

4 ol TwinCAT Project?
b SYSTEM

MOTION

of pLC

4 T FrstDeltaSar g - - -

Pl IFj FirstDeltaq . Activate Boot Project...
b [ Externa| ¥ Autostart Boot Project
b [:al Refere Change ADS Port...

[ Data ty,

b T3 Slakal

Install Project Libraries

Login RZ& T, s EEH ) Activate Boot Project S HI0I, FF & PC it & iEFE P HATHE T
75 1) 45 (XA i R BUBE AL (1915 7€ %48\ TwinCAT\3.1\Boot\Plc.»
T —

Windows7 (C:) » TwinCAT » 3.1 » Boot » Plc

2=

b Eil HEETiE
* | EF

L | Port_8531.app

| Port_851.autostart

|| Port_851.bootdata-old
Port_851.cid
Port_851.crc
Port_851.0cc
Port_851_boot.tizip

m

|3
|3
1
1
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2.6. bt TEHMELE:

2.6.1. PLC T2 i) _b4& T8 LB

® AU

TwinCAT Project2 + ¢ JHELIEEELERTEEG]

Solution Explorer TEST_Limec [TMC Ec

@& o-a| &=

Search Solution Explorer (Ctrl+;)

%] Solution TwinCAT Project2' (1 project)
4 ol TwinCAT Project2

Target Arechiwe
Login Information
Froject Sources I

File/E-Mail frchive

[ Login Information
Froject Sources

“ ﬂ SYSTEM Compiled Libraries Compiled Libraries

-' License [ source Litraries Seurce Libraries
@ Real-Time

4 B Tasks

& PlcTask

=fs Routes Target Files
[&] TccoM Objects [ HC File

MOTION TFY File

Target Behawior

, [ Clear Inwalid Persistent Date
b @=| TEST 1 Project

- @ TEST_1 Instance
b [ PlcTask Outputs

Tips : PLC Setting FIERIAJEARAY R #M1 Creat Boot Project #52 i FH I, B4 H% A

®  akIFLHT
IR VS, B EHT . SRJ5M FILE. OPEN. %% Open From Target

w Start Page - Microsoft Visual Studio

FILE | EDIT VIEW DEBUG TWINCAT PLC TOOLS SCOPE WINDOW  HELP
New r ' - | p Attach... ~
[Cpen 3| 8 Project/Solution... Ctrl+5hift+0
Close % Web Site... Shift+Alt+0
Close Solution 2 Fle.. Ctrl+0
Save Selected Items Ctrl+5 I BF Open Project From Target..
Save Selected tems As...
w¥  Save All Ctrl+5hift+5 TWI n
Export Template...
Page Setup...
Print.. Crl+P J Mew TwinCAT Project...
Recent Files » . MNew Measurement Project...
Recent Projects and Solutions » [E New Project...
Ed Exit Alt+F4 = Open Project
@ Open Project...

% 58 U1 3£ 430 W 2015-9-25
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® PLC FEFHILLER

4 [ PLC
4 Z] OOP pr{ f Activate Boot Project...
b [ Extel ¥ Autostart Boot Project
P [ Refe Change ADS Port...
3 puT
£ GVLe Install Project Libraries
4 [ POU| X Remove Del
4 & |_£ I: Rename
] Change Project...
d E E g J]
= Save OOP As..
E M @ Save OOP as Archive...
I VISU 9 Send OOP by E-Mail...
%[z ooP .
&8 Compare OOP with Target...
b g PleT
[dl Independent Project File
= Disable
v +
ERFGNESE S
TwinCAT 3.1 Project Compare [E=EER
Files Tools
el A (S]]
OOP.plcproj @ D\ g | A 0 A = end ple F10 O0OP @
0 additions 0 deletions 0 changes + &
4 @oop 4 @loop
I |« References I | References
DUTs DUTs
GVLs GVLs
VISUs VISUs
4 POUs 4 POUs

I & FB_Count.TcPOU
I & FB_CountEX.TcPOU
& MAIN.TcPOU
i@ PlcTask.TcTTO

I & F8_CountTcPOU
I (g FB_CountEX.TcPOU
& MAIN.TcPOU
& PlcTask.TcTTO

2.6.2. TwinCAT I H i) _EA&EFI L%

® i

TwinCAT T H (R, sebr Bl Bedisfr il i,

o it

g NTAWHE, MESZH File | Open | Open Project FromTarget, 5 A PA AL HE/ N

A& 47 ) TwinCAT Project.

w TwinCAT Projectl2 - Microsoft Visual Studio

Export Template...

% 59 01 3£ 430 W

FILE | EDIT WVIEW PROJECT DEBUG TWINCAT PLC TOOLS SCOPE WINDOW  HELP
New 4 i - | P Attach... = elease
| Open | 99 Project/Solution... Ctrl+Shift+0
Add v | @8 Web Site... Shift+Alt+0
Close 2?7 File.. Ctrl+O
El  Close Solution BF Open Project From Target...
W Save TwinCAT Projectl2.sln Ctrl+5
Save TwinCAT Projectl2.sln As...
¥ Save All Ctrl+Shift+5
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%AmmMTﬁEmwﬁmTwﬂ%ﬂ‘z%ﬁiﬁﬁm M TC3 B I A B 2 Ak

o L
& About TwinCAT...
mm TwinCAT XAE (VS 2010)
bq TwinCAT XAE (VS 2013)
L1l Event Viewer I Toals

|W TwinCAT Project Compare I
_ f{ﬂ TwinCAT Switch Runtime

Realtime Settings...

Router 4

System L4
T ol

2015/9/24

F ] DA sE AR PN 3T H #E47 LA

(@l TwinCAT 3.1 Project Compare

=B = |

Files Tools

Source Project:

Destination Project:

3. TwinCAT 3 FF

=5

RIABERIRNAI+ A

AT H IR A LI E RN A A -

SCHL AR AR X R

IEC61131-3 1) 5 MamiRiE 5 1EVATEE

PRAETTRIERAE R, ndis /. FAFIEH. WRIRS . BARL5%
Standard.lib H1[¥) FB A%, HLamE s tH3ds. By, TR
2 285 1H) T 4 5 %% Target Visual ()15

2 60 T 3 430 7T
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3.1.TLE=EHEAR

Contents a
Filter Contents F
]

4 Help Viewer Home
4 Beckhoff Information System
4 TwinCAT 3
Motes on the documentation
b Cverview
4 TEwoo | TC3 Engineering
TELD00 TC3 System
b TC3 Workbench

[+ System
4 PLC
4 PLC
Introduction
Quick Start
I Base Components
b Editors
b Visualization
4 Programming Reference

Programming Conventions for IECG

4 Declaration

Variables Declaration

Variables Initialization

Arbitrary expressions for variabl
Alignment

Declaration Editor
Autodeclaration

Shortcut Mode

AT Declaration

3.1.1. TEFHARNELREEN

Name : BOOL ;
N L R
BRAMGAF 7 B
g2
% 61 71 3£ 430 7 2015-9-25
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FEATSRR I AZ B 7S AR 50X 4 DN REACELR
AT BRI R R, 71X 4 DIoEig 1

3.1.2. ZERA

TC3 Hgit 7 LU B 2.
64 i ##E: LINT, ULINT, LWORD 437 64 iG585, LR 5% E. 8 77 WORD.

N (]
LTIME tTime:= LTIME#12s34ms2us44ns
LDATE DT:= CONCAT DATE TOD(DATE, TOD);

LDATE_AND_TIME | DATE:= CONCAT_DATE(YEAR, MONTH, DAY);

LTIME_OF DAY

UNION: Z M a2 IX . ZRAT4544, {H Union HLTHI %702 B bk 2 X3 5510,
1M Structure IS TC R EHHbE R EMER AR FIIHE
WSTRING: Unicode #&=H75F, HLanERsdse,

DA RAY 2 2 rh R :
A g 2R w/MA B K1H A7
BOOL False True 1Bit
BYTE 16#00 16#FF 1 Byte
WORD 16#0000 16#FFFF 2 Byte
DWORD 16#0000 0000 16#FFFF FFFF 4 Byte
SINT -128 127 1 Byte
USINT 0 255 1 Byte
INT -32768 32767 2 Byte
UINT 0 65535 2 Byte
DINT -2147483648 2147483647 4 Byte
UDINT 0 4294967295 4 Byte
REAL -3.402823 x 1038 3.402823 x 1038 4 Byte
LREAL 1.79769313486231 ¢308 1.79769313486231 8 Byte
€308

STRING String(35)FR /835N FAF,  String( )R AR255 T W LT o
TIME T#0ms T#71582m47s295ms 4 Byte
DATE D#1970-01-01 D#2106-02-06 4 Byte
LAy E R
ARRAY A Array[1..100] AW E
POINTER fakt Pointer to DataType 8 Byte
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mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_BOOL.htm
mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_BOOL.htm
mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_BYTE.htm
mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_WORD.htm
mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_DWORD.htm
mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_SINT.htm
mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_USINT.htm
mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_INT.htm
mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_UINT.htm
mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_DINT.htm
mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_UDINT.htm
mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_REAL.htm
mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_LREAL.htm
mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_STRING.htm
mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_TIME.htm
mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_DATE.htm
mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_ARRAY.htm
mk:@MSITStore:C:/TwinCAT/Infosystem/1033/TcPlcControl.chm::/HTML/TcPlcCtrl_POINTER.htm
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ENUM

Mzt

STRUCT

45

AN E

% 63 7T

1t

7N
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3.1.3. ZZE = 4 xt Hh bk

O LSRR A B U ) MR, PSR R < HbBL B4, A
1
Name AT %IX0.0 : BOOL
‘ irtut, .7 2 HIRRE S,
“7 ZJEFEFRL (BiD

BRI, X R BOOL Y
B %75 Byte Y, 5 1Byte
W %IR8 Word B, 5 2Byte
D %/~ DWord, (5 4Byte

HihE R, “17 FRoR input
“Q” N output
“M” 37K memory

HohERTESRT “%”

- FhbbRid “AT”
R,
1, XT@H 4 MFIRERERY, F—fFH “8”, H Byte.
2, AR, REMIHEAR, stedEnE—AN8E.
/1P
%ID100, £ %IW100 F1%IW102,
%IW100, % %IB100 F1%IB101,
%IB100, 1% T %IX100.0 F|%IX100.7

3.1.4. ZEF AT KBRYIME

BRSNS RN B DT I ) M X AR, AR R D ikt ERO, iR

W
Name : BOOL := TRUE ;
L WIUEAE

LB <=

WA RHAH S HE AR E, TEAZATCRBYME, WLLE5 5. 2 MMHREZED O
Fric. Eotn:
Arrayl :  Array[1..6] OF INT:= 1,2,3,3(10);
BRI AN 10 NICER INT B84, 10 M oRBvEs SN 1, 2, 3, 7, 7, 7o

% 64 TU JL 430 T 2015-9-25
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£ TwinCAT 3 1, BAMRHIME A B /A7 %

Global_Variables & LTV I TwinCAT Project2 Library Manager 8
P | 4 ® PROGRAM MAIN EQv
‘ Scope MName  Address Data type Initialization Comment Attributes B prc
1 @ VAR  alINT ARRAY[1..10] OF INT Dﬁ}gﬁlﬂgﬂb, HINFTRE
g 7 HE
Initialization Value I !
Expression Init value Data type
= alNT ARRAY [1..10] OF INT
aINT[1] 10 INT
aINT[2] 10 INT
4 aINT[3] 10 INT
1] aINT[4] 10 INT
z aINT[5] 10 INT
aINT[6] 10 INT
aINT[7] 0 INT
aINT[E] 0 INT
aINT[9] 0 INT
aINT[10] 0 INT
10 Apply value to selected lines l Reset selected lines to default values ]
Values different from the default are displayed in bold letters.
MI Default values wil not be explictly initialized. ’ oK ] [ el ]
L) Fl

XPECAHAR TR, (EX SRR, AR A B LT 8 .

3.1.5. A 10 & B34 Ac bt

7£ TwinCAT PLC H, #ig b R AR E SR 10 &, 4 7FERlgax bk, I
HHT PLC /) Input XAl Output X1 10 fdk ) zeke i BTG, FrLARMEZ 10 &, W5
T2 7 Bt T DAV 1 U g bk

7E TC3 W, 4P PLC F2F A=A TC2 W) Tpy SCF, (B 4013 i Ih 2 HBL PLC 1) TMC
OIS, IXEEEC 408 10 2/ H 3 B lf PLC Hubk 1.

3.1.6. TEFE AN KESRMAE

B or BOOL ergiot BOOL
lor INT ergibt INT
R or REAL ergibt REAL
3 or string ergibt STRING
% 65 70 3t 430 ;T 2015-9-25
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Shortcut

A

ABIZ2

ST S 2; Astring R W
R A rReE 2

IX %MD12 R 5 Real Mumber

3.1.7. ZEH B

resulting declaration

A BOOL;

ABIINT =2

ST:STRING(2);, (* A string *)

HAT %MD12: REAL =5.0,(* Re

JETER (R .
// Main logical
PROGRAM MAIN
WAR
aINT : ARBRAY[1..2] OF INT := [2{12)]:
paral: ARRAY[1..3] OF int := [3(24)];
END VAR
S s g
IR ARG
MAIN* + > [SERaEELE Parameter Library Manager B
' PROGRAM MAIN
Scope Mame  Address Data type Initialization Comment Attributes
1 @ VAR aINT ARRAY[1..2] OF INT [2(12]] attribute ‘displaymode’:="hex'
zl @ var  paral ARRAY[1..3] OF int [3(241]

attribute 'displaymode':='hex’
e TR N AT P
A H E X
* User-defined Attributes

* Attribute Call_after init

* Attribute displaymode

* Attribute ExpandFully

* Attribute Global init slot

* Attribute Hide

* Attribute hide all locals

* Attribute Initialize on_call

* Attribute Init Namespace

* Attribute Init On_Onlchange

* Attribute Instance-path

* Attribute linkalways

* Attribute Monitoring

* Attribute No_check

* Attribute No_Copy

* Attribute No-exit

* Attribute no_init, no-init, noinit
* Attribute No_virtual actions

AL EN NEZY:, AF Beckhoff AF IERKAT, WEREN, SEERAEL:

R EZUPSiAGE

% 66 71 3£ 430 7
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* Attribute Obsolete

* Attribute Pack mode

* Attribute Parameterstringof

* Pingroup attribute

* Attribute Qualified Only

* Attribute Reflection

* Attribute TcCallA fterOutputUpdate
* Attribute TcContextID

* Attribute TcContextName

* Attribute TcInitSymbol

* Attribute TcLinkTo / TcLinkToOSO
* Attribute TcNcAxis

* Attribute TcDisplayScale

* Attribute Tc2GvlVarNames

* Attribute tc_ no_symbol

Attribute displaymode X INENE RSN
Attribute displaymode
Programming Reference / Declaration / Pragma Instructions / Attribut Pragmas / Attribute displaymode

TELR BRI, & T B R, g e Exr, mERTE, %4520 Display
Mode £ TR,

MAIN [Online] + X HERTELE Parameter Library Manager &
Expression Type Value Prepared value Address Comment
= @ alNT ARRAY[1..2] OF INT
@ aINT[1] INT 162000C
@ alNT[2] INT 162000C
= & paral ARRAY [1..3] OF INT
@ paraill] INT 24 ' -
S Go To Definition F12
@ paral[2] INT 24
# paral[l3] INT 24 Delete Del
4 Display Mode » Binary
1 ¢ coAlarmFirst 1 J; % Select All Ctrl+A I ¥ Decimal I
2|® aInT(1]HEmE; Input Assistant... F2 Hexadecimal
3 RETURN
Auto Declare... ‘

% 67 51 3£ 430 W 2015-9-25
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3.1.8. HibEXF5F

Dvvords fWords Bytes thits)
. wiord ariented . wiord ariented
bite addressing IEC addressing byte addressing IEC addressing
00 WD 0o WD BO ks won | x0T ¥0.0
D1 W1 B1 W17 w10 | %045 X0 8
2 W B2 W17 %10
W3 B3 ¥115 ¥1E
Wi D1 2 B4
B5
W3 BE
B7
02 Wi BE
Din-3) Din/4)
Win-1) Wins2)
Bn T ®h.0 bR WN2).8
n = byte number
KT X35, TC3 [ InfoSys YFFHREAM:
€ Microsoft Help Viewer 2.1 - Catalog VisualStudio12 (en-Us) - 0O x
(<] B % P & i il
Contents Bl Alignment X Manage Content =

Filter Contents ball | Asignment

4 Help Viewer Home ~JPLC / PLC / Programming Reference / Declaration / Alignment
4 Beckhoff Information System
4 TwinCAT 3

Notes on the documentation

Alignment

n

b Overview An 8-byte alignment was infroduced with TwinCAT 3
4 TExooex | TC3 Engineering

TE1000 TC3 System

b TC3 Workbench System Alignment
b System
4 PLC TwinCAT 2, x86 1byte
4 PLC
TwinCAT 2, ARM 4 bytes
b Foreword
Introduction TwinGAT 3 8 bytes
Quick Start
Base Components
Editors

Particular attention is required if data are exchanged as a whole memory array with other controlle

Visualization software components such as visualisations.

L v o

Programming Reference
Programming Conventions for [EC61131-3 in Twin .
. IMemory location
4 Declaration
Variables Declaration - Avariable is stored at a location determined by its data type. Multiples of this value are possible as memory location.
Variables Initialization The maximum value depends on the system alignment

Arbitrary expressions for variable initialization - Astructure is stored at a location determined by the largest data type in the structure. Multiples of this value are possible as mel

The maximum value depends on the system alignment.
Declaration Editar

IMemory space

Autodeclaration
Shortcut Mode

= From the above memory location a variable takes up as much memory as is determined by the size of its data type.

- From the above memory location a structure takes up as much memory as is determined by the multiple ofthe largest data type ~
. »

alStudio12/en-Us

4 TN 5.
1 X 5%
8 TN 5o

TC2:

TC3: CRAZE R B K I TE 30O

Yl*Hihl, 7EMEE AR . LR %gb0 HIHhE, & ZFZE 20000 £ .

% 68 TU JL 430 T
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3.2. RIZIE S FFTIBIhEE
3.2.1. ST ¥ iN T Continue 1 Jump iEH].

CONTINUE instruction

CONTINUE makes the execution proceed with the next loop-cycle.
Example:

FOR Counter:=1 TC 5 BY 1

Do

TNT1:=INT1/2;

IF INT1=0 THEN

(* to avoid division by zero *)

END IF

Varl:=Varl/INT1l; (* only executed, if INT1 is not ™0Q"
&)

END FOR;

Erg:=Varl;

Example
aaa:=0;
labell: aaa:=aaatl;
EIlnstructions*}
IF (aaa < 10} THEN

JMP  labell;
END IF;

ERE: BATVERE “/17, ZATIERE (*%)

3.2.2. #84: BitAdr(),H T /3 Bit.

VAR
varl AT %IX2.3:BOOL;
bitoffset: DWORD;
END VAR

bitoffset:=BITADR(varl); (£554 19)
Real To Int:PUsrF N, %55 INT.
Trunc:45 %42 DINT

Trunc_Int: Z55R/2& INT

ANY NUM TO_<numeric data type>
5 69 T 3k 430 1T

AAEN NG, AF Beckhoff AR IEAKAT, WASER, 5 EEKAIEL:
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ANY_TO_ <any data type>

Example:

Conversion from a variable of data type REAL to INT:
re : REAL :=1.234;

1:INT :=ANY TO_INT(re)

EXPT, SQRT

3.2.3. UML ChartSate Zgf&

& T JEKI IEC gwfe 7 :Ah, &7 UML  ChartSate 4 f&

3.2.4. TRE AR D

IEC extending Operators
PLC / PLC / Programming Reference / Operators / |IEC extending Operators

IEC extending Operators

Additional information
+ |EC extending operators
+ __DELETE
+ __ISVALIDREF
+ __NEW
+ __CQUERYINTERFACE

+ __QUERYPOINTER

M e R
color := Colors.Blue; // Access to enum value Blue in type Colors

feeling := Feelings.Blue; // Access to enum value Blue in type Feelings

% 70 51 3£ 430 W
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3.2.5. XFREAMN Bit {H)H

7E TwinCAT 2 1, ZHE—/N INT 8 WORD B & 1R — AU K], Varname.n
K n AR, AE TC3 b, VAR Bit (51 1.

B4 enable:=2;

xxx.enable:=true; (* -> the third bit in variable xxx will be set TRUE *)

3.2.6. BFFIERE

Parameter MAIN* + > JHJEREELEL LIS
i | 4 * [ )
= Scope Name  Address §f Data type Initialization Comment
1 % VAR aINT ARRAY[1..10] OF INT
Edit Declaration Header I M
Dedaration:

MAIN

Comment:

Main logical -
* WEEETE, WEl, THEEk, 5
LR
o) Ca)

——
ISR PR T LA R 24 R ThRE, LLnBUE %1% 5, Infosys A VEAHULEH

71T 3 430 T 2015-9-25
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3.3. AR ThaE
33.1. RS REE

|Release v| |TwinCAT RT (x86) v|| A ||isten v| AR Ee]
| | = = | Find and Replace * 08 x
A B o Find in Files | &7 Replace in Files

General | Settings | Parameterl Dynamicsl Onl Find what: ?%%‘ﬁﬂ@ﬁﬁ%ﬂ

| listen -
Eink To I/0. .. ] Term 3 (ELT041
[Lizk To PLC. .. | Global_hxis. A Replace with:
| -
heis Type: [Stepper Triwe (NDE TO3)
Look in:
T Displ (Ond; . .
Unit: mn v EpeY ¥ Entire Solution - B
Position: []
Velosity: [] ¥ Include sub-folders
Find options
Result
Position: ¥elocity: heed .
- nfe ) Result options

[ Keep modified files apen after Replace All
briz Cycle Time f hcecess Divider

Divider: 1 | Cyel [ Find Next ] l Replace l

Modula: o = ’

Skip File l l Replace All ]

3.3.2. TwinCAT Live Watch /&4 F

DEBUG (| TWINCAT PLC TOOLS SCOPE WINDOW  HELP

Irazns ' | @ Breakpoints Ctrl+Ale+B | A ||i5tEl‘l '|| MeFREC MR-
Start Debugging F5 L« Output v E =
Start Without Debugging Ctrl+F3 El Immediate Ctrl+Ale+1 Controller A Scope YT NC Project Pro 10 [On)
& Attach to Process.. ﬂ TwinCAT Live Watch

Exceptions... Ctrl+Alt+E
Expression - -

Step Into F11 @ st TwinCAT Live Watch - A X
= is

Step Over F10 = % PlcToNc A Arranged by Object ID | 52rc/ M EERAEE [ 2]

Toggle Breakpoint F9 @ ControlDWord

MNew Breakpoint » @ Override

Delste All Breakpoints Ctrl+Shift+F9 @ AxisModeRequest

Options and Settings... # AxisModeDWord

§ AxisModelReal
@ PositionCorrecton
BExdSetPos
ExtSetvelo
BExtSeticc
ExtSetDirection
ExtControlleroutp Name IVE|L-IE |TYPE
GearRatiol

GearRatio2
GearRatio3
GearRatio4
MapState
PlcCycleControl
PlcCycleCount

T R R R R YRR R

#7200 3£ 430 W 2015-9-25

AN NE, JE Beckhoff AT IEREAT, WM, HEBEKARIEH: BCGZ Lizzy Chen



TwinCAT3.1 AT _V1.01_20150925

3.3.3. ADS Symbol

5 listen RmeRns e mBler .

0. .

Watch ‘B4 ?

ADS Symbol Watch

Symbol Value

Type

AXIS_R
PLCTON
DWORI]
UDINT
UDINT
UDINT
LREAL
I REAI

ADS Symbol watchE2 ¢

3.3.4. Command Window

R-FI-E-X]

Command Window Ctrl+Al+A

I Meniocs M TOL IO

ADS Symbol Watch

Symbol

@y -
=
®]
éid"
®y

Web Browser Ctrl+Alt+R

ADS Symbol Watch
Document Cutline Ctrl+AR+T

Resource View Ctrl+5Shift+E

f£ Command Window HF#i N fy& 8 70k, Al#H IR,

Command Window
SEX

exit

Error List Breakpoints

Command Window FelifeiT

73 7 3t 430 T
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3.3.5. L TFERF ) Watch List

PLC | Team Data Tools Architecture Test Analyze Window Help

i Windows ' | WM New Breakpeint...
| @ Visualization Styles Repository... T Show Current Statement
I Library Repository... _Titel :ﬂwitc?list_general_l.png Mode 5
H Project Information... ID : 137305995 ]
Login ] Watch2
S Fd Watch3
sop E watchd
| e @ Watch all Forces
¥E Steplnto B  Cross Reference List
= Step Over Ll Breakpoints
& Set next staternent ﬁ Call Stack
Watch 1 - 0 x
Expression Application Type Value Prepared value Exs
@ MAIN.E TwinCAT_Device.SysInfoArray DINT 3 Cycl
@ MAINX TwinCAT_Device.SysInfoArray INT 11252 Cyl
@ MAIN.z TwinCAT_Device.SysInfoArray DINT 3750 Cyl
@ MAIN.Y TwinCAT_Device.SysInfoArray DINT 1 Cyl
@ TwinCAT_SystemInfovarList., AppInfo.AppMame  TwinCAT_Device.SysInfoArray STRING(E3) 'Part_gs1’ Cycl
ikAL, TatmaneEa [
4 4

3.3.6. Clean Z J5 A 88F Online Change.

3.4.EBFIEFF

FEBTEE PLC BUH I, ARGt HENBIE—MES:

% 74051 3£ 430 W 2015-9-25
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Salution Explorer
@& o-a| &=
Search Solution Explorer (Ctrl+;) P~

&1 Solution 'Test' (1 project) -
- H_i Test
4 [ sysTEM
¥ License
4 @ Real-Time
[& 10 Idle Task
4 B Tasks
= PlcTask
=fz Routes
[&] TcCOM Objects
4 MOTION
3 NC-Task 1 SAF
4 PLC
4 Motion
4 ] Mation Praject

Task | Online | Paranster ©nline)|

Hame: FleTaszk

Auto star

[C] huto Priority Managzement
Priority: 20

Cyele ticks: 10 |2
Start tick (modulo):
[ separate input update

Fre ticks: 1)
[ #arning by exceeding
Mezzage box

Watchdog Cweles: u] Iil

Fort: 350 =
Object  0x02010050

Options

[ Disable

[[reate symbols
Include external symbols

Floating point exceptions

Comment

1115 5 2387 2 ) Main F2 7 BLEX AME S5 B 3hiH -

¥ PLC
F Motion

4 ] Motion Project
b [ External Types
gl References
b [ DUTs
b [3 GVLs
b [ POUs
[ VISUs

minn aatad

4 = PlcTask (PlcTask)

=L MAIN

P |ii] Motion Instance

W2 FrE 2 MMESS, IRl HANE

3.4.1. FEMLSE

] Solution 'Test' (1 project)
el Iu_i Test

4 ] sysTEM

A License
4 @ Real-Time

Shift+Alt+A

AL EN NEZY:, AF Beckhoff AF IERKAT, WEREN, SEERAEL:

i POU Mg ?

7501 3 430 7T
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@ TwinCAT Task
() TwinCAT Task ‘wWith Image

r]nsert Task ﬂﬂ
Mame: | 0k i

3.4.2. LR EEIMES

SN — AR

Solution Explorer
@S o-a| &=

Search Solution Explorer (Ctrl+;)

Pro_IO

B R

¥ License
4 @ Real-Time
[&1 1/0 1dle Task
4 EI Tasks
&1 PlcTask
[B1 Task 6
=f= Routes
[&] TcCOM Objects
4 MOTION
3 NC-Task 1 SAF

otion

Motion Project
[ External Types
[:2l References

H X Test

Motiontme [TMC Editor] N
PROGRAM Pro_ IO

WVAR

END VAR

Add

POU...

POU for implicit checks...
DUT...

Global Variable List...
Referenced Task...

Visualization...
Visualization Manager...
Image Pool...
Interface...

Parameter List...

Text List...

Existing Item... Shift+Alt+A

ol AN AR LT g 1]

MNew Folder

v

Existing Folder Content...

E g Import PLCopenXML...
£ s g Export PLCopenXML...
E_f; Mo
4 5 PlcT M Cut Ctrl+X
En o Copy Ctrl+C
576 1T

1t

7N

430 71
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[ add PoU =)

@ Create a new POU (Program Organization Unit)

Name:

Type:

() Function Block
Extends: FB_Flash

Implements:  |I_Count, I_Generator

Implementation language:
lStucthed Text (ST) vl

ﬂ o [ e 1“

Motion.tme [TMC Editor]
1 PROGRAM Pro_ IO

b VAR

3 whigitalCutput AT %Q*:WORD;

2 END VAR

1| wDigitalOutput: =wDiq;ta'].0utput+1 =
Gm i, KB TMC F3¥&AT Pro_IO [ AR E .
4 [of pLC

4 Mation
b [ External Types
b gl References
b [ DUTs
b [ GVLs
4 |7 POUs
& MAIN (PRG)
& Pro_IO (PRG)
[ VISUs
2[5 Motion.tmc
4 E,’:I PlcTask (PlcTask)
=L MAIN
4 [H@] Motion Instance
4 PlcTask Inputs
b F Global_fxis.Axis1.NcToPlc
4 [ PlcTask Outputs
b B Global_Axis.Axis1.PlcToMc

X, FFEHE Pro IO 48 BEHAMES
w2 fe e B H S K PleTask, 5 Main [FIFEEIHIE T, S8 m0 7 vk 2 Ha

#7700 3£ 430 W 2015-9-25
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#ed POUs FHJ Pro 10, E 4%/ F] PlcTask .

4 [ POUs
5] MAIN (PRG)
3 vIsus
%3 Motiontmc
4 u"_'%l PlcTask (PlcTask)
EL MAIN
El Pro 10

W5 E B HE Task, MIFZ LU T HERAE:
Senl H EBr 1 Task, HLanf 4 Task6, K Frs:

R Solution 'Test' (1 project) ;_1 END_VAR
e n_i Test :
4 (@1 sYSTEM
¥ License
4 @ Real-Time
& 1/0 1dle Task
4 B Tasks
[E1 PlcTask
=t Routes
li‘ TcCOM Objects 1 whigitalOutput:=wDigitallutput+l;
4 MOTION
3 NC-Task 1 SAF
4 Trc
4 [
Login
b [d External Types
P[5l References & Build
b [d DUTs Rebuild
b [ GVLs Check all objects
4 = Pous Clean
] MAIN (PRG)
] Pro10 (PRG) Add & rou.
3 VISUs g Import PLCopenXML... &) POU for implicit checks...
£ Metiontme % Export PLCopenXML. #¢ DUT.
b A PlcTask (PlcTask) . . .
b @ Motion Instance Save as library .. Global Variable List...
SAFETY Save as library and install ... [E1 Referenced Task.. I
Bl c++ X Remove Del &) Visualization...
4 o 5| e Alt+Enter Visualization Manager...
Image Pool...
=2 Interface...
@ Parameter List..
Text List...
F ™
Add Referenced Task u
T Referenced Task
Available Tasks: Used Tasks:
PlcTask
MNC-Task 15VB
NC-Task 1 SAF
IO Idle Task

SRJ5 PLC T H Motion T glt4s H13L5] F ) Task 6. IEFEF Pro IO $85E4 Task6 847 faifE 7
EsEik s POUs R Pro 10, BN E Task 6 N .

78 T F: 430 7L 2015-9-25
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(=4 e il =
TERETTVE R
4 wa PlcTask (PlcTask)
=l MAIN Add * | 9 Existing Item... Shift+Alt+A
El Pra 0 Assign to task I
4 Motion Instance | Input Assistant - .

4 PlcTask Inputs

b F Global_Axis.A: Text search | Categories

4 [ PlcTask Outputs

b B Global_Axis.Af [ FrEEEs I Type Origin
SAFETY Application
E C++
b vo B MAIN  ezocRav
lpro_10| ArROGRAM |

-

Input Assistant

Programs g Origin
Application
FROGRAM
PROGRAN
FPROGRAM
gk
4 [Z POUs

&l MAIN (PRG)
5] Pro IO (PRG)

[ VISUs

2[5 Motion.tmc

[ cTack Bltas) |
EL MAIN
4[5 Task_6 (Task 8)

&l Pro_10

3.4.3. HRFMAEBIT

J6% 1% PLC Project
4 PLC

Login
Build
Rebuild

Check all objects

oooE o
fe

Clean

I 8 4™ DO I FEH R PLC i Ar &

79 B 3 430 7T 2015-9-25
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Solution Explorer Pro_IO
@ o-g| &=

Search Solution Explorer [Cirl+;)

Syne Manager:

LSl [V otion.tme [TMC Editor]

MAIN

EtherCAT | Process Data |Dnline

FIO List:

m Ce+ an
<« Eiyo ”
4 e?g Devices
4 =% Device 1 (EtherCAT)
jE Image

Type  Flags
ut. ..

Index Hame

Oz1800 Charmel 1
01601 Charmel 2
Ox1B02 Chanmel 3
0x1603 Charmel 4

8 Image-Info
b 2 SyncUnits
4 Inputs

Name

Frm0Wc5tate
Frm0InputToggle

]

SlaveCount
# DevState
4 W Outputs
& Frm0Ctrl
& Frm0OWcCtrl
B DevCtrl
b B InfoData
4 i Term 1 (EK1101)
1D
& WeState
& InfoData
"s| Term 2 (EL7047)
"s Term 3 (EL7041)
B Term 5 (EL2008)
b [ Channel 1
b [ Channel 2
b [ Channel 3

AT VYT Y

Ready

# WeState
Frm0State # State

Output

o o o 0o o o o oKy

EhBADO , HiEEath
iZEEChange Multi Link

Show output from: | Build

=Add...
1522.2
1576.0

Type Size In/Out  User...
BIT 01

UINT 2.0

Input
Input

Online Write...
Online Force...
Release Force
Display Mode
Add to Watch

Remove from Watch

0
o
o
0
o
o
0
o
o
o

Change Link...
Change Multi Link...
Clear Link{s)

Save Item As...

Print... Ctrl+P

Copy Ctrl+C
Cut Cirl+X
M

Error List Command Window Keli=N3

e Ak “All Type” Fl “Continous”, iEH PLC B,

-
' Attach Variable Output (Output)

==

TIOw
MC-Task 1 S4F
-2 fwes

Task B Oukputs

- Pro_0.wDigtalDutput > OB 5144380, WORD [2.0] |

Show Variables

1 Uzed and unused

7] Exclude dizabled
Exclude other Devices
Euclude same Image
|H] 5how Tooltips

] St by &ddress

Show Variable Types
atching Type
tatching Size
Arrap Mode

Offzets

ontinuous

I”| Show Dialog

Y ariable Mame

Hand over
Take over
Cancel ] | 0K
AT LA £ 8 A~ DO #iEEE: | T
% 80 T 3% 430 W
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Name Online Type Size =Add.. In/Out Use
#1 WeState 1 BIT 0.1 15222 Input 0O
#1 State 8 UINT 2.0 1576.0 Input O
B Output X 0 BIT 0.1 67.0 Outp.. 0
M+ Output X 0 BIT 0.1 67.1 Outp... 0
& Output X 0 BIT 0.1 67.2 Outp.. 0
[ aame ¥ 0 las n1 572 Outp.. 0
EJ Outlput . Channel 3. Term 3 (EL2008) . Device 1 (EtherCAT) . Devices h Outpe. 0
B Output X0 BIT 0.1 67.5 Outp.. 0
B Output X0 BIT 0.1 67.6 Cutp.. 0
B Output X0 BIT 0.1 67.7 Cutp... 0

WS E, BT
[=]8 | B2 @67 |[<ocal- o

Solution Explorer Pro 10

G&| ' = E=||| o = Project |Satti

Search Solution Explorer (Ctrl+;)

Project Hame:
4 MOTION

b NC-Task 1 SAF
4 [0 pLC
A E Motics

Froject Fath:

Project Type:

Change ADS Port...

Install Project Libraries

EH A% T “AutoStart Boot Project”, F2F ke H BT .

3.4.4. A Task $858 CPU. 5%, FERISS,

Solution Explorer » | ProIO LGSR Motion.tme [TMC Editor] MAIN
G& | o - E:ll o Settings IUnline I Friorities | CHt Debugger|
5 h Solution Expl Ctrl+; -
earch Solution Explorer (Ctrl+;) pol Router Memory —_|32 ] gﬁlgcpu
] Solution Test' (1 project) -
a ol Test hwailable CFUs : B E = Eead from Target
4 @ sysTEm
X License CPU  |RT-CPU | Bas... | CPU Limit | Latency Warning |
[« 7 Real-Time ] 0 Wi... [~ =
&1 1O Idle Task 1 (Wi... l_ ;I
4 EI Tasks
B PlcTask 2 (Ot.. |[* De.. L. (none) =l
& Task 6 3 (Ot.
=f= Routes

[&] TcCOM Objects
4 MOTION
3 NC-Task 1 SAF

Object RT-CPU | Base Ti... | Cycle Ti... | Cycle Tic... | Priority A|

4 @ rc Task6 |CPU2 ~|1ms 20ms |20 1
4 [Ofj Motion NC-Task.. [cPU2 | 1ms 2 ms 2 4
4 = i |
@] Motion Project 10 Idle ... | Defau.. 7| 1 ms il i7s 1 1
b [ External Types
b [ References PlcTask CPU 3 LI 1ms 10 ms 10 20
b [ DUTs PlcAuxT... | Defau.. 2| 1 ms {none) 0 50
P GV = |
® 455 CPU
#8171 3k 430 It 2015-9-25
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EH R E RN, #EH8 CPU —J3584 4 M. CPUO A1 1 45 Windows ff[H, CPU2 il 3 44
TwinCAT M 54 . B2 Y, BTl CPU FIH ZE R V3] 100%.

i EEHE Set On Target, 7] LA B #HA/E RGEH T CPU AIHE (TwinCAT) [ CPU I
Gt

-
Change number of windows CPUs u

Available (Windows/Other): % 1

o WEMFHAM

Solution Explorer P TwinCAT Projectl2 & X FB_Count
¥
0o Gﬁ | ©- E——Il | £ - Taszk |Dnline | Farameter (Unline)|
Search Solution Explorer (Ctrl+; - _—
E ( ) £ Hame: FlecTask
3] Solution TwinCAT Projectl2’ (1 project) - huato star
4 ﬂ TwinCAT Project12 buto Priority Management
4 @ S:STEM Priority: 20 =
A License —
; Real T I:ycle ticks: 200 12  10.000 msl
eal-Time —
4 B Tasks Start tiek (redula): 0 |2
= PlcTask Separate input update
=f= Routes Pre tichks:
TcCOM Objects
l%‘DHDN ! Warning by exceeding
pLC [T Mezzaze box
4 [
A oop Watchdog Cyeles: 1] ‘il
[ s RPN S

BN Time Base A 1ms, A LA R 48K 28 H . Wi ER PLC 80 NC 14145/
KT Ims, 375 EAZ Time Base X HE .

Solution Explorer R TwinCAT Projectl2 + X FB_Count MAIN
[ G& | T E_—" | &= Settings |Dnline |Priorities |C++ De'buggerl
Search Solution Explorer (Ctrl+;) o~ Bouter Nencry » r
fa] Solution TwinCAT Praject12' (1 project) -
4l TwinCAT Project12 hwailable CPUs T |
4 | sySTEM
B License CPU RT-CPU Base Time | CPU Limit |
0 [V Defautt |50 feo% o
4 % Tasks
[E1 PlcTask
gfs Routes
[E] Tccom objects
MOTION
4 [ pLC
4 oop
p E_; OOP Project Object RT-CPU | Base Time (ms) | Cycle Time (ms) | Cycle
[E] 0OP Instance PlcTask Default (0) LI 50 ps 10 ms 200
4 @ Export OOP PlcAuxTask Default (0) LI 50 ps (none) 0
4 1 Evnndt MOD Deniact
% 82 U1 3% 430 W 2015-9-25

AAEAN NG, JE Beckhoff AR IERKAT, WAHSEN, WHEZEHKRIEH: BCGZ Lizzy Chen



TwinCAT3.1 Al _V1.01_20150925

Time Base P& H1i/IME N 50us, e KAEA 1ms. T A 1E55 L2002 Time Base 345

FIFERIRRY, [RIFERIAESS ), Time Base 8/, i TERRRUIHUNE, BrLl CPU HFEEK .
R, 7R3 R A5 AR RTHE T, Time Base MR ATRER EFR, o, T HR/MES
Ji 3.

2% E Time Base /NT 1ms RS, R &M CPU MIZHRET). RIBAK, CX2020
J UL EdEfilEs . THHLT DARAT S0us (HFEF & /D 1) PLC 4155, Tl CX80x0. CX50x0. CX90x0
%% EPC — H. Time Base W& N 50us, BI{H{CH547 4%, TwinCAT PLC — Hig47i# >k, CPU
I 2t 2 E s L 2 A 05

® WEMTHMAR

HH T TwinCAT3 F-3h38 I A S5 FA 32 R T PLC, Py A AT JBAR e R 71
BRNFBN AT 25 R e a2 T NC AE%%, {HAAE PLC F55 Il e Ji Bz KT NC
o IXTEMRR 10 S ZRIBINI 1] e 7= i, 2 i < A shit e %1717, i pTR:

Solution Explorer ¥ | Pro IO ICEEE Il Votion.tme [TMC Editor]

@ o-a| &= Priorities |Cht Debugger
Search Solution Explorer (Ctrl+;) P-
Friority Cycle | Core Tazk Comment -
] Solution Test' (1 project) - .
- na Test 2
4 |1 SYSTEM 5
1 License @4 2.0 3 HC-Taszk 1 SAF HC SAF Taszk
4 ) Real-Time 5
& 1/O Idle Task [Zs 1o |z I/0 Tdle Task
Pl %Tasks 7
% PlcTask %8 10.0 3 HC-Taszk 1 SVE HC SVE Taszk
9
[Ea Task 6 Eio 0o |z PleTask
= Routes 1t
(] TeCOM Objects Bz 200 |2 Task &
4 MOTION 13
b B NC-Task 1 SAF 14
< [ rc 15
4 [ Motion 16
4 [5Z] Mation Project 7
b 1 External Types i3
b =l References ;3
b [ DUTs 21 -
P [ GVLs 4 »
4 & POUs | Flautonatic Priority Mansgenen | ove Up Mowe To:
E MAIN (PRG) Optimize mamally Move Down 1
& Pro_IO (PRG)
3 VISUs 4 r

Vi : 7E TwinCAT 3 f¥) Real Time|Priorities {1t 55 KSR}, B T “Core” IX—¥ |2~ CPU
I % . ARSI IR 2 1-61, 5 TwinCAT 2 #H[A.

3.4.5. Task with image:

Al TC2 ) Additional Task.{{ TwinCAT 10 Lhfg. X T TC3 XA 10 25111, TC1100-0090( 5
—7J5 L##Hl), 400EURO.
XFF TC1100-0040(CX5130 &% LA F), 75Euro. CX5140 i1 CX2020 Mj 100Euro.

% 83 71 3£ 430 W 2015-9-25
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3.4.6. 10 at task beginning

M POU KRR, @IS FFIRIARE, W& 10 at task beginning \NO CHECK S5 JJfE .
Foe WA e

3.4.7. Task R~
[F]—% PLC f2fFr I 2 ML L Aife € B IF—/~ CPU ¥, & NIATRE 5| Al e g2

Sample: A POU which will be called by an task with a low priority can be assigned to an
independent core. In this case exists the possibility, that the task with the lower priority finishes
the execution earlier than the tasks with the high priority.

3.5.EEMTEMEY

3.5.1. TwinCAT_SystemInfoVarList

1E TC2 W — L4 J5 A8 & b 4l First Cycle An1 %5, & 75 Z2 5| H TeSystem.lib 55 4 REAi
). #£ TC3 AT E G| FEATEE, 7 LLEH 2R & TwinCAT_SystemInfoVarList 4514
(UNGRETR SN

ZASEAFE 1> Applnfo Z5FF1 1 4~ TaskInfo &5 1444 .
_Applnfo Zi AR5 LLME R

AppName

AppTimeStamp

OnlineChangeCnt : 7EZRIESIREL

_TaskInfo S5 REA TR AT LT ER:
FirstCycle : B AR E
LastExcuteTime  : b HT 55 $AT S [A]
CycleTimeExceeded: 1155 A i 15 % W [8] P 5€ i

KA LRI BN TR A, ATPLS L), B3 Infosystem.

ER, 8 TIRBUEBRAES M S E R, B 2RI iR AU T EE R S5 5,
ZHE— TR
GetCurTaskIndex( )

% 84 TU Ft 430 T 2015-9-25
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o HHER

Input Assistant &
Variables a  Name Address Origin =
Maodule Calls +-{} Te3_Module 7
Function Blocks = @@ TwinCAT Systeminfovarist |
Keywords +- @ _AppInfo i
ConversionOperators +- # _DummylicenseInfo

=~ & _TaskInfo
= al;_TaskInfo[]
$ AdsPort -
# CycleCount 1
# CycleTime L
# CycleTimeExceeded 500.
# DcTaskTime LINT

# FirstCycle BoaL
# LastExecTime L
 Obild

4

Structured view Eilter: | Mone -

¥:=GETCURTASKINDEXEX () ; FREUFSEZES
TwinCAT SystemInfoVarList. TaskInfo|Y].Cvclelime;
TwinCAT SystemInfoVarList. AppInfo. Foe

@|AadsPort -

BEEeRETE @ AppName N
. . @ AppTimestamp

TwinCAT_SystemInfoVarList & BootDataLoaded |

M= & Flags b

@ KeepOutputsOnBP
& LicensesPending ]
@ Objld =
@ OldBootDat

& OnlineChangeCnt

@ ProjectName

& ShutdownInProgress
& TaskCnt

@ TComSrvPtr

m

[

Y¥:=CETCURTASKINDEXEX () ;
TwinCAT SystemInfoVarList. TaskInfo[Y] LMM

TwinCAT SystemInfoVarlist. AppInfo.Task @
# CycleCount
d CycleTime
d CycleTimeBxceeded
d DcTaskTime
d FirstCycle
& LastBxecTime
& ObjId
& Priority
d TaskName

FERIXPAS AdsPort & A —#FE 1. TaskInfo H [ AdsPort 2% X551, Applnfo H ] AdsPort
A FEER PLC A2 &R . 5 HMIE R, 8% 24557 _Applnfo B L, HANERIARY 851.

TwinCAT_SystemInfoVarList._RppInfo.2ppTimestamp| DT#2015-8-6-14:8:3 |- RETURN

MeALHEPLCH RIS {THIBE), 142 5 ATE

3.5.2. REFEERE

1E TC2 HERRGBRE . B FhrE IR FREH RS, 215 ] SysFunction.lib, B H

T8 37— Check Bounds Z5A R R %L, 76 TC3 1, ERIA O T IFHX Bo RS U6 T g«
85 T 3t 430 T 2015-9-25
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3}

u% Add * | & POU..
Ej.{l"IS [# Import PLCopenXML... | & POU for implicit checks...
b H"__;] Dl @ Export PLCopenXML... % DUT...
90 Sys ¥ cut Ctrl+X @ Global Variable List...
[ SysInf @l Copy Ctil+C [ Referenced Task...
EAFETY X Delete Drel & Visualization...
++
. o ¥ Rename Visualization Manager...
% Devices | @ Properties Alt+Enter Image Pool...
ﬁﬁ Mappings | =0 Interface...

-
Add POU for implicit checks

]

Create spedial check functions for an application (for
checking array bounds, divisions and pointer)

Available functions:
Bound Checks

Division Checks

Range Checks

Pointer Chedks

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

URSRERH,  n AL B O 2 1

3.5.3. lRE IR

systime:=TIME(); 3R B 24 i i 8]

25 86 T 3 430 T

+AlL+A
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3.6. mIFRAIRE

3.6.1. TwinCAT ‘HuihEse

Tool | Option

Search Options (Ctrl+E) £ Apply the following additional keyboard mapping scheme:
4 Environment =) I(Default} vl Reset
General Show commands containing:
Add-in Security ;
writevalue
AutoRecover
Dacuments PLC.WriteValues

Extensions and Updates

m

Find and Replace

Fonts and Colors

Import and Export Settings
International Settings Shorteuts for selected command:
Keyboard
Quick Launch L
Startup Use new shortcut in: Press shortcut keys:

Tabs and Windows Global v | Ctrl+F7 | Assign I

Task List
Web Browser Shorteut currently used by:

Remove

I Projects and Solutions
. Sanres Cantenl 2 I

ok [canl ]

[ _ } _ |

BN P F2 4 Input Assistant

ZH 87 J1 F: 430 T 2015-9-25
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3.6.2. Smart Coding

A LA o

r

Options

= SQL Server Tools -
> Text Templating
a TwinCAT

» Meazurement

4 PLC Environment
CFC editor
Declaration editor
FBD, LD and IL editor
Libraries
PLCopenxML

m

Text editor

TwinCAT 2 converter
UrL

Visualization
Visualization styles

» AAF Environment

Dedare unknown variables automatically

List components after typing a dot ()

List components immediately when typing

v | Insert with namepace

Convert keywords to uppercase automatically

Automatically list selection in cross reference

Underline Errors in the Editor

L

. P [ FB_Extend ipLarpContra’
]| F_ScanamsNetlds ELSE
E F_ScanIPv4addrids iplampControl
] F_splitPathName END IF
] F_Telicsrv_TakeLicense
] F_ToASC —!|1IF bon THENW
[E] F_ToCHR smart coding iplampContro:
] FAILED ” - ELSE
< FALSE / ipLampContro?
s fbGeneratorl END IF
| §|bearnp_Dirnrn | -

4 B nE=ES

I 2:L| I fbla I

WEPTR, WA E TR R T

3.6.3. EARHHERE

% 88 m

AL EN NEZY:, AF Beckhoff AF IERKAT, WEREN, SEERAEL:

430 71

2015-9-25
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Search Options (Ctrl+E)

p

b Text Templating
4 TwinCAT
I Measurement
4 PLC Environment
CFC editor
Declaration editor
FED, LD and IL editor
Libraries
PLCopenXML
SFC editor
Syntax highlighting
Text editor
TwinCAT 2 converter
UmML

-

m

Visualization

Visualization styles

b WAF Emnirmonmant

Dedlare unknown variables automatically
List compaonents after typing a dot (.}

|:| List components immediately when typing

[ Insert with namepace

Convert keywords to uppercase automatically

Automatically list selection in cross reference

Underline Errors in the Editor

25 89 JI Ft: 430 T 2015-9-25
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3.7.3k %A TC2 BIThAE

3.7.1. ZiESEAHME (Action)

—MEF (PRG) T et @i, WSyl iiEEsHseEE, mE
F 450 SR S e R b 7 18 . TwinCAT PLC Control &4 [H] POU H¥ I Action T-F2
P ThRE. £ POU I Action 1, W UAE AT FTERE T AL &, v LULH R
MERIFES, WaTblAsMNE—MIES, XS EFREWIE.

i FH Action [J#1E 77EU0 T

10 W0 Action

= IwinCAT FLC Contrel — TaskSPOV. pro*x — [Programk (PEG-ST)]
!File Edit Froject Insert Extras 0Online Windew Help

eI S e A N = [ e e e

0001 [PROGRAM Programd
3 POUS g

; 0002 VAR
----- MaIN [PRE) iR 0003 bSwiteh: BOOL:
g Bl Frograms (PR G

O0nd ITHITy TTATI
E FrogramB (PR Add Object. ..

..... ProgramC [FR Rename Object. .. _
..... ProgiamD (PR EAit Object bewiteh THEN

. ProgramE({]:
..... ProgramE (PR Copy Object oF ] |: :'
Jlelete Object

_ ProgramDi(];
Conwert Object. .. o IF

Export object. ..
Object Froperties. ..

Froject database ¥

Hew Folder

'S Action )4

90 U Ft 430 T 2015-9-25
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X

Mame of the new Action: faction_Ladded

ok

— Language af the Action
L

i~ FED

" SFC

5T

" CFC

2 {F Action H4u 5L

Cancel |

+=TwinCAT PLC Control - Task'SPOV.pro* - [hction_Ladder (LD) - Programi (FEG-ST)]
B8 File Edit Froject Insert Extras Online Hindow Help

=lo ]
=12 %]

2l]8] DieElE 15 s lElnmE P o el i) oolo| slse/ss] [
|Gy

0oon1

23 POUs
MalN FRG)
=] Programé, [PRG]

b3witch

Action_Ladder

O—

ProgramB [PRG]
PragramiC [PRG]
ProgramD (PRG]
2] ProgramE [PRG]

263 £ PRG FEFFAH Action.

AL ERET—, W Action W A FEEES FHARK, MARNE “Action Ladder”,

T “ProgramA.Action_Ladder”.

% 91 ;T

1t

7N

430

~

i
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! TwinCAT PLC Control - TaskSPOU.pro - [ProgramA (PRG-5T)]

! Eile Edit Project [Insert Extras Online Window Help
==l e T WA e e
o0 0001[PROGRAM ProgramA

[E] MAIN [FRG) 0002|VAR
EL., Programes, [FRG) 0003 bSwitch: BOOL,
+@ Action_Ladder 0004 END VAR
; ProgramB [FRG) nnnc| B
,, Programt [PRG) < |
[l ,, ProgramD [FRG] 0001 :
+[5]) Progiam (FRG) 0002|IF bSwitch THEN
I 0003 ProgramE();
0004 |ELSE
0005 ProgramD);
0006(END _IF
0007
IOOOB Action=Ladder;
EEENETN R ETN il

HEa:

1, EFEFHIZER AR ST i, I TR/ £ T/ 2 1

2, Action INRIFKBE—Fhife i &, & n] LLAESEHAN A ) aE HI1 CRAK A=A 71 Action 7,
WL FES 19 7] A

3.7.2. ATME R HIBRIERT . REMTIRER

PLC F2/7 7] LI AT TEC61131—3 Bl e (¥ s BURIHERIETF, LLRGHTEER) PLC F2 /7 I ERIA 5
) 7 e Standard.lib %) Function 1 Function Block.

X LRI A] DUAE FH i ESF . Function A1 Function Block L35

P PEST er AL
= ST varl WRAE, PRATSEPREE RE] varl
RETURN RET BT POU iR b 2 R 7
AND AND 5 AND
OR OR A OR
XOR XOR b el XOR
NOT NOT FALEUR NOT
#9271 4k 430 7T 2015-9-25
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+ ADD n

- SUB e

* MUL e

/ DIV %3

> GT KT

>= GE KT EEET

= EQ FF

< LT T

< NE AEE

<= LE AT EEET

in1 MOD in2 MOD “HUR iz 5

INDEXOF(in) INDEXOF POU inl MIANEZES]; [INT]
[SIZEOF(in) [sizEoF B2 in BRI
SHL(in,K) SHL BRAERL in #207EF K IR
SHR(in,K) SHR BRAEE in &0 AF K IR
[ROL(in.K) [roL B in ORI R K K
ROR(in,K) ROR BRAERL in HRMEA RS K IR
[MAX(in0,in1) [Max i e A (2 D
MIN(in0,in1) MIN IR [EIFAME in0 A inl Z 8] /N

LIMIT(Min,in,Max)  |[LIMIT

FREMEICE (EHEEZEER, in 1R
B3] MIN B2f MAX)

MUX(K, in0...in_ n)  |[[MUX

MEEZHF (in0 F] In_nEHZEE K A
(=l

ADR(in) ADR Az & () ik

TRUNC(in) TRUNC M REAL #:4#4 INT
[ABSin) [aBs [t in mozent i

SQRT(in) SQRT BAER in BT IR

LN(in) LN BAER in (1) ESRNTEL
LOG(in) LOG EEEEL in DL 10 IR AIXT SR
EXP(in) EXP EAEH in MOFEEL

SIN(in) SIN BEAFR in IESZ

COS(IN) COS BAER in IARG%

TAN(in) TAN BAER in BIIED)

% 93 T Ft 430 T
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ASIN(in) ASIN ERER in R IES

ACOS(in) ACOS BAER in HIRATE

ATAN(in) ATAN BEAE in W IEY)

EXPT(in,expt) EXPT expt i expt MIERIEEL in (U4E%K

LEN(in) LEN EAER in (R

LEFT(str, size) LEFT #t standard.lib %5 7€ I Zc R 46 o

RIGHT (str, size) RIGHT H standard.lib 25 7€ K A B UG £

MID(str, len, pos) MID Hrostr W4T KR A0

CONCAT(str1, str2) CONCAT AT standard.lib 15

INSERT((strl, str2, pos) |[INSERT 7EH standard.lib 7 EFHEANH strl

DELETEC(strl, len, pos) |[DELETE iﬂgifnﬁc;i.li(bﬁfgﬂj;g% B
F5 My LN L. RF )

iljf’;(j:)CE(strl, str2, REPLACE 2 zg? ;J ?izﬁggi ﬁ;k&ﬁ len),

[FIND(str1, str2) [FiND e st Py RE su2 |

SR SR DARasThREd, HArthse

RS RS WA REH, BRI

SEMA ISEMA |FB:Semaphor #F(rI il ) |

R_TRIG R_TRIG FB:AG b T+%

F_TRIG F_TRIG FB:AG I T P s

cTU lctu [EB: it 4 |

CTD CTD FB:J# 1144

CTUD CTUD FB: /it %1

TP | Ak 2% |

TON TON FB: 4238 8 1R 7€ I 2%

TOF TOF FB: ¥ T 4E 35 € I 4%

DA% A g A R e o B

BOOL TO <type>(in)

BOOL TO <type>

AT R A E R SR e e

<type> TO_ BOOL(in)

<type> TO_BOOL

FEHON AT IR K SR I e e

INT TO_<type>(in)

INT _TO_<type>

INT #AE8, HSRAoN 5 — A

et

REAL TO_<type>(in)

REAL TO <type>

REAL #AE£, AN 7 — A5k

ARAY

LREAL TO_<type>(in)

LREAL TO_ <type>

LREAL #AEH, KA N5 —14

% 94 TU Ft 430 T
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B
TIME H#AF%L, TR g I AN
TIME_TO <type>(in) [TIME_TO_<type> \ HRVEHL, BEARRADR 57—
AR
TOD #RAE#L, FHBA N — 5
TOD TO <type>(in TOD TO <type> s
_TO_<type>(in) _TO_<typ kT
DATE #:1E%4, KT g I — AN
DATE TO <types(in) |DATE To <types |1 FEIFAL SEBEA S Ak
_ - A
DT #AE4L, SEHUH I
DT_TO_<type>(in) DT_TO_<type> e ’Tﬂ%,ﬂ;ﬁ igfg%jtijj% | j;zlg
HKA
STRING #:1E%, KT g BN
STRING_TO_<type>(in)||STRING_TO_<type> : BRAFHG PR 5
_ T B

SRAN, AR 2 m SR TV 2 A XA RS 9 2 SCA

TcEtherCAT.lib Jj 1] EtherCAT =5 35 Rl M3 % 4

TcMath.lib e i

TcSystem.lib ADS i, CHRALEE, #AERGHED, EXRFRLEH
TcSUPSTe.lib i 1 > UPS 75 21 ek KA Th R .

TeUtilities.lib FRE RIS, i PLC JB{EEd#E NT Sl
TcMC2.1ib PLC Open #RHEMIFRAEESIIEHIThAEHL  Version2.

TcMC2 Camming.lib

HT MC2 1%

TcMC2 Drive.lib

B FEET MC2 ) Axis_Ref 177 1] SoE BX 5 ff g -

TcMC2 FlyingSaw.lib

FF MC2 ) &4 (NC Flying Saw)

TcController Toolbox.lib

PpI TR, 4R PID. AHIRER. &R

TcTemCtrl.lib i H g RS D R
TeNcFifoAxis.lib 2| NC FIFO #h i 25 Fh% FH ohagth

TeMC2_XFC.lib

XFC ] Tz sh iz 1% FH Thag sk

JH .
B Sk F el IPC LAY Com 134T Modbus RTU &
ModbusRTU.lib ATIB IR H ThRE
i i 2 i B8R g HEAT M EE AT
COMIIbY2.1ib J‘\_L )%mﬁ;?dz% IPC Eff) Com IH#H4T H M & 4718
& F Thig b
TeoIP.Lib Wi M T IPC E A DL AT E L
P Ethernet J& )% FH T g e
TcRFID.lib {2 RFID Bk #3104 HIhagth

FE L AP DI REAN s A, AR T H P 5| XS R . BARERIET »

95 U Ft 430 T
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% 1. 1AM Library Manager

£ Library Manager 1 7] A& H FEH A 1] FB. FC.

F=TwinCAT PLC Control - 3.1.5 Z

FEMASIHEYE pro - [Library Banager]
mIElle Edit Project Insert Extras 0Online WHindew Help

L DSl & [l @
Tﬂ—, = STANDARD.LIE 5

B2 Global Wariables
- CI librany ST#—‘-.ND;‘-‘«HD LIE 5.6.95 1

""" B {4 POUs -
""" PLC Canfiguratian B[] Bistable Function Blocks
----- 4 sanping Toce > O R
""" Tazk configuration l ‘L1 Shing Functions
""" Q Watch- and Recipe Manager El a Timer
""" 22 Warkspace . TOF [FB)
L E] TOM[FE)
L TP [FB]
Ea Trigger
----- F_TRIG [FE) T
""" £ ] R_TRIG [FR) -

* TR | _HLI 1 POUs| ™= Data ty. | &) isusii. | @ Global._|
- a La. L.. e..

B 20 WSINESCAE
STAMDARD.LIE

gl sy dochin

Additional Library ...
Delete

Del

Properties ... Alt+Enter

=4 POUs -
D Bistable Function Blocks
|:| Counter
H- String Functions

E‘ £ Tirner

P £] TOF [FE)

----- E] TON [FB]

PR TP [FE)

ElEI Trigger

----- £] F_TRIG [FE] b
----- E7 R_TRIG [FE) -

(2 POUS[® Data ty. = Visuali.. | @ Global.. |
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PL TeSystem.Lib Ay :

Eax x|

TR 1) | | Likb j = i

EE il | -| 2R 4R -
B Chrise 2012/5/26 0:11 —
| ChrhscBY 2004/3/11 11:02
B[ COMLib 2012/5/26 0:11

8| COMLibECSE 2012/5/26 0:11

| COMLibBCext 2012/5/26 0:11
e pa I e o LIJ

TeSwstemBCxxS0. 1ha

Mg m:  |Tosis IEEEH
SR (T) i |
TeSwstemBX. 1bx
TeSwstemCBQ2xx. 11k

TeSystemCPEGx. 11b ]v

TeSwstemCl. 11b

Library directony:

FZTwinlCAT FLC Controel - 3.1.5 S IHEYE . pro*x — [Library BManager]
ml File Edit Froject Insert Extraz Online Hindew Help

2|28 B9 |S 5 & 5|65 8
5.6.96 12:03:02

14.5.09 12:14:08
Teovstem.lih 27.2.12

15:08: 3¢

Tﬁ—, Resources

B Global Yariables

(] library STAMDARD LIB 5698 1
B[ library TeSystem lib 27.2.12 15:0
- [ Alarm configuration

Library b anager £ POUs -

[:l [internal uzed)

""" FLC Configuration [:| aDs

""" Sampling Trace B BIT FUNCTIONS

""" Task configuration B[] CHARACTER FUNCTIONS

""" Q W atch- and R ecipe Manager [:I EVEMNT LOGGER

""" P Warkspace B[ FILE ACCESS |
e8] 1EMORY
|:| SFC + Analyzation
B0 SYSTEM + TIME
B[] UNSUPPORTED =

1| | r
PO [*= 0a B Vi |$Re. [
K] F11#) TeBase.lib 72 HH TeSystem.lib 5| H ), BT LA N TeSystem.lib B H s m itk .

") PoUS[™E Dataty. | ) vieual.. | @ Global. |

30 BREXTRNE

F1PRO F£F—FE, LIB B SC 4 tF 4 /> TAB 11 [ : POUS. Data Type- Visulization F Gloabal .
55097 51 3t 430 7T 2015-9-25
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STANDARD.LIE 5.6.98 12:03:02
TeBase.lib 14.5.09 12:14:08
tem.lib 2 .

STANDARD.LIE 5.6.98 12:03:02

STANDARD.LIE 5.6.98 12:03:02

3 POUs
B3 [internal uged]

(3 BIT FUNCTIONS
(3 CHARACTER FUNCTIONS
(Z3 EVENT LOGGER

[BR}EMORY

CasrC+ Analyzation
(20 SYSTEM + TIME
[C1 UNSUPPORTED

| v

@ [internal used]

(23 Event Logger Data Types
[Z3 File 10 Data Types

L3 5FC+ Analyzation
B3 Sustem Data Types

FOUS ™ Dota . ) Visuol. | @ Giobal |

POUS|™ Dataty | ) visusi.. | @ Global._|

: =lalx|
m File Edit Project Inszert Extraz Online Window Help ;Iilll
el e R e e e
VAR _GLOBAL CONSTANT =
2, Resources
B2 Global Variables {* ADS port numbers *) ]
B[22 fibrary STAMDARD.LIE 5.6.98 1 AMSPORT_LOGGER UINT :=
B[ library TeSystem.lib 27.2.12 15:0 AMSPORT_EVENTLOG UINT :=
N &lam configuration AMSPORT_RO_RTIME UINT :=
..... Library Manager AMSPORT_RO_IO : UIN
_____ Efj Log AMSPORT_RO_NC UINT :=
o AMEPORT_RO_MNCEAF UINT :=
""" PLC Configuration AMSPORT_RO_NCSVE UINT :=
{ Sampling Trace AMSPORT_RO_ISG UINT :=
o Tazk configuration AMSFORT_RO_CHC UINT :=
""" Q Watch- and Recipe Manager AMSPORT_EO_LINE UINT :=
----- A% workspace AMSPORT_RO_PLC UINT :=
AMSPORT_RO_PLC_RTS1 UINT :=
AMSPORT_RO_PLC_RTSZ2 UINT :=
AMSPORT_RO_PLC_RTS3 UINT :=
AMSPORT_RO_PLC_RTS4 UINT :=
. I I ’I = = r AMSPORT_RO_C2AM UINT :=_
POUs Dataty.., Yizuali... Ellsll || | e e e T
PO ™= s Vi | Re. |23 Dt [ |® [« _| o

%4 51H LIB i DiResk (L5 SCA ST A
PLTfEdR FB_CreateDir A, JeE #7475 “FB_CreateDir”,

NG #TEE— MR PRO_ST, FB—ANEEAEE “FB CreateDirl:FB_CreateDir;”
EREFARAGIX, TR NG “F2”, 1EFF Local Variables, &+ /74 & FB_CreateDirl ,

Input assistant

ST Operators
ST Kewwords
Standard Functions

|1zer defined Functions
Standard Funchon Blocks
I1zer defined Function Bloc
| ocal Yariables

labal W anables

iR

A EAN NEL

9 Local Variables
CreateDirl [FB

% 98 I

1t

7N
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2 TwinCAT PLC Control - 3.1.5 ZEhiNSIAES . prox - [FRO_ST (PEG-ST)] =lox]
B8 Fil. Edit Project Insert Extras Online Hindow Help =
2[=8| B2R| &5 *|mR(wwedE)
0ooz [VAR -~
a POUs non3 FB_CreateDirl:FB_CreateDir;
-4 MAIN [PRE) non4
0005 |EWD_WVAR |-
0oo& 2
T [T
0001 [FE_CreateDirl(
oooz sNetld:= ,
ooo3 sPathiame:=
oong ePath:= |
aoos bExecute:=
aooe tTimeout : =
aonz bBusy=> .,
ooos bError=: ,
0009 nErrid=> ):
ooio
KN >
Loading library 'C:~TWIMCATPLCWLIBNToSystem.lik! =
b Temadirme Jabaeaysr Lo s TWTRIOATS DT O T TR TemBome 19 0! ¥
Po. (= 0a [@vi- s Re] | |4] | 3

|Target Local [192.168.1.119.1.1). Run Time: 1 | D0 WS Tals)

Lin: 9. Col: 13 ONLINE [0 [F

IR

U SRBAT PERT A XA R R AR A &, LB AR A XA i B AN B “F27, IRJE AR5 1Y

[ERLNS P Ut e

Input assistant

ST Operators

ST Keywords
Standard Functions
|1zer defined Funchons

Standard Function Block s
I1zer defined Function Bloc
Laocal YW ariables

[alobal ‘W ariablesz

Standard Programs

|1zer defined Programs
System Variables
Corversion Operators

E nurmerations

v with Arguments

‘-3 Standard Function Blacks

m CATWINCATWPLCAWLIENS TANDARD. LIB
B i) CATwWINCATWPLCALIEN T cB ase lib
' 7 C:ATWINCATSPLCALIBAT cSystern ib |
=[] [internal used)

(1 405

EVEMNT LOGGER

B3 FILE ACCESS
[+ Obsolete TwinCAT 2.7 function blocks
i_CreateDir [FB]

----- FE_EOF [FB)
----- FB_FileClose [FE)

----- FE_FileD elete [FB)
----- FB_FileGets (FB)
----- FB_FileOpen [FE)
----- FB_FilePuts [FE)

¥ Stuctured

x|
EIKI
_Cocel |

Cancel

WARAILAT FB I E

WAFEUE “Structured”, SR JGHZ 7 BRHIF B4k -

% 99 71 3£ 430 W
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Input assistant

ST Operators

ST Kewwords
Standard Functions
|1zer defined Funchons

Standard Function Block.s
I1zer defined Function Bloc
Laocal Y ariables

[Global ‘Y ariables

Standard Programs

|1zer defined Programs
System Variables
Cornversion Operators

E nurmer ations

ADSREADIND
ADSREADRES
ADSWRITE
ADSWRITEIMD
ADSWRITERES
ADSWRTCTL
Analyzek sprezsion
Analyzek sprezzsionCombined
Analyzek spreszionT able
CTD

CTU

CTUD

DRAMD

F_TRIG
FB_BaDevicelaCantral

FB CreateDir
B ED
FB_FileCloze
FB_FileDelete
FB_FileGets

FB_Fil=0pen

v with Arguments

%50 9IH LIB FThaesk (LB LD Jufi)

i A —/ BOX with En.ﬂ

+2TwinCAT PLC Control - 3.1.5 ZEMEANSIAESIE. prox — [MATH (FRG-1D)]
!Iile Edit Project Insert Extraz Online Window Help

il

Cancel

g =[5
=@

%lﬁlgl |®|%‘|§]@| S N S L e e < A A e R e I|:|I|I|I| /|SR|

D001 [PROGREM MAIN

S PoUs 0002 [VAR

D003 |END_VAR

FRO_ST [FRG] oona 5 B
oot

" 277

7T

777

i “AND”, TN

“FB_CreatDir”, [A]%:

100 7 £ 430 W
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oool
YT
FBE_Createlir
- ERN

77?7 HeMetId hBusy, arary

77 Yq4sPathilame bBError—

?7"qePath nErrId—

?77—hExecute

?PYqtTimenut
o k
PLXFR 7 S3E A DI RESL, HA 2 EN #i\ 528 TRUE B A4 2347, XN AR = 2
WHEK,

5kt Bl Boxﬂjifca‘fa)\ﬁwjﬁéﬁ%, SR A — AN NS A — AN H A
BOOL M 4F &, i Dhag P2 B> PLC J& BAERTC %442 17 11 Bt LA 1 () FB“ FB_ CreateDir”,

wet Box Bt n

25 EN “IsATfERe” AT
JEARENLE] “17 Ak, HBURLAME, MR mdr 27 AR EbR

+ =TwinCAT PLC Control - 3.1.5 FWANS|IARESEE. prox - [NATIN (PRG-LD)]

B8 File Edit Project Insert Extras Online Hindow Help

=loI=|
===

2|28 Bo[E 245 (B & [E|@ G [ =]

| ._| I e e K R e e = = = e
2

0001 [PROGEAM MATN
oooz VAR
0003 [EWD_WAR
Onod
1
oool 1=
1 Y b
e FB_Createlir
— | EN
—sHetId bBusy| s
P ?qsPathName bError—
?77+ePath nErrld—
?77bExecute
7 7qtTimecut
<l DN

BN FB M5 — AN EIRS — MR E, M R R AR “2027 SUlAR
|, IR T ERAAT AR, W ehs e A2 P a ZHEMALE, HIL— NN E
RHE, SRJE1% “DEL” 4, EPATHiG.

oool |
7Y b
[ FE_CreateDir
N S I =
-sNetld hBusy — 7YY
?77?qsPathbame bErrort—
?77qePath nErrId—2NREM kRt |
v YbEzecute R L
277t Timeout AR | S
LB NEHINET | = &
<] | "Delete” #. 13
o101 70 4k 430 @ 2015-9-25
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Fealfdrn: BEREMBRAR R AR “2207 MIRE —FKE, iR

oool

E
B
7Y

s

FE_CreateDir
EN
shetId bBusy
sPathMName bError
ePath nErrId—
bEzecute
tTimeout

e

6w HERNAE

WS 2% 7 Beckhfof Information System, MiPJCAEHRABISCHY, HEE A E, ZPulE
EFAFB RGN, wreligdiZz FB 4T, RIGietbis “F17, wmE:
ZTwinCAT PLC Control - 3.1.5 FHMIN3IMESIHF. prox - [FRO_ST (PEG-ST)] =10 =]
B8 Fil: Edit Project Insert Estras Online Yindew Help == x|
e L= e T e T = S o
3 PoUs ‘ gggg AR FE_CreateDirl:EMGTTITANEY: jtrhrose® i -
4] MAIN [PRE) 0004 :
0005 |END_VAR g Fl [
0006 v
< o
SERBIWI RS, FHE M BIFHME FB #idfr & :
i x|
- = 5 [ =i E
(= g2 L££F B 21k Fm FIEQ  3&In @)

AR |z3iw | #2320 |

@ Watchdog Function Bloc|
= W[ File Function Blocks
FE_EOF

[7] FE_FileClose
[7] FB_FileDelete
[7] FB_FileGets
FE_FileOpen
[7] FE_FilePuts

[7] FE_FileRead
[7] FB_FileRename
FBE_FileSeek

FUNCTION_BLOCK
FB_CreateDir

TwinCAT PLC Library: System -

FE_Createlir
—shetIld bBusyv
—“=Pathkame bError—
—“=Path nErrId-—
—“hEzecute
{tTim=out

an the data medium.

This functionblock creates new directories

[7] FE_FileTell VAR INPUT
[7] FE_FileWrite -
[7] Example | VAR_INPUT
FB_CreateDir shietld R
@ FB RemaveDir sPathName: T MaxString:
- ePath : E Ope
@ TwinCAT 2.7 file func bExeCuLE . BOOL:
— e I cdane .'T\I:n‘“ ﬂa.n.wil_l ETimeout . Inlilll
1| r
1 | 3
55102 7T 3t 430 I 2015-9-25
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3.7.3. St FIt

AN BRI LA O 0 H 2 TS R R .

¥ 18 L —4iM “Axis_Interface”

FZTwinlCAT PIC Control - SN FE pro — [BATH (PRG-5ST)]

!File Edit Froject Insert Extras Online Window Help

2l=|E| B|oEEAR *[5[R]% w0

B] O ata types
Tt shEmaE

Add 0

Edit Object

Copy Object
llelete Object
Conwert Object. ..

Export object. ..

(bject Froperties. ..

Project databaze

0001 [PROGEAM MAIN
0002 [VAR

Add Action

Hew Folder
Expand Hode
Collapze Hode

View Instance. . .

Show Call Tree

Save asz template. . .

Po.) ™2 Da v |

Exclude from build

LT TV

" oTWIE

BN, g LN ssEE A

Hew data type

Mame of the new data twpe: I.-‘-‘-.:-:is_lnterface

x|

Cancel |

AT S BT ML, AU LA P (7 B

+ZTwinCAT PLC Control - Z5{9HE%E prox - [Axis_Interfacel . =]
B8 rile Edit Project Insert Extras Online Yindow Help =
2[S|E| B[ (2AR (%] % |55

0001 |TYPE Axis_Interface :

|| 10002 |STRUCT
R i _Iriterface (STRUCT) [| [0003 |EMD_STRUCT

0004 [END_TYPE

0ons

00oe

T B

0103 71 3t 430 2015-9-25

AR A NG,k Beckhoff AR IERXKAT, WHLN, & EHEBEAIES: BCGZ Lizzy Chen



TwinCAT3.1 Al _V1.01_20150925

SERIHR I JC R NiZ 545 STRUCT AT END_STRUCT 2 [a], #nfA:

= TwinCAT PLC Contrel — S HE prox — [Axis_Interfacel
!Eile Edit Project Insert Egztras Online Windew Help

28| D622 (5] % |25

0001 |TYPE Axis_Interface :
S Datapes gooz2 (=TRUCT
B iz _Irterface [STRUCT) 0003 (e AR, Higs)
ooo4 Axis_ID:INT;
ooos Ready:BOOL ;
ao0oe ActPos:REAL;
aoo7
0008 (xfil, ES=)
ooog Enable:BOOL :=TRIE;
o010 Start:BOOL;
0011 Stop:BOOL;
001z TargetFPos :REAL: (* B #Rfr B = )|
0013
0014 [END_STRUCT
0015 [END_TYPE

[ [

Loading library 'C:~IWINCAT-PLC-~LIB~ZTANDARD.LIB'

P |3 0o Vi |3 Re] | [4] |

| ‘Targel. Local [192.168.1.119.1.7), Run Time: 1 | IRy SRRl

H2: X MMEE “E_Step”

= TwinCAT FLC Contrel - £ EE pro — [E_Stepl

!zile Edit Froject Insert Extras Online ¥indow Help

eI I R A e

0001 |[TYPE E_Step
3 Data ypes 000z || —
B8 fuis_Interface (STRUCT) ooo3 Inital:=0,
B 0004 Enable,

ooas Start,

0006 Runing:=100,

ooo7 Stopping.,

ooos Stopped

aoos s

0010 |END_TYFE]

0011

ao1z

2SN
fH5 0, BZEFFFA Initial
fE5 1, MZEFF54 Enable
HR 2, BZEFRFA Start
fH79 100, #2EFF4 Runing
B4 101, HZEFFF Stopping
fH5 102, HZEFFFA Stopped

%300 FU NS ENMEERE
AR R, BEATATahim AR R, WA LUEEAREARL, N “: 7, AR5 A
NBE “F27, EFR T A IE R
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.- IwinCAT PLC Contrel - 43N prox - [MAIN (PRG-ST)]
!File Edit PFroject Imsert Extraz Online Windew Help

2|8 B|@]5 (S5 % (B2 % |E] 8[|
VAR
Axis_Interfacel:dxis_Interface:

_, Bxisl Step: yisesmig )t Fov
4

Input assistant il

Declarations |Axis |nterface Ok I
zer define Cancel |

User defined Function Bloc

| P0.["3 Da [ vi. |32 Fe. |

xq
Declarations Az Interface k. I
Standard Types
Cancel |

|1zer defined Types
Standard Function Blocks
IJzer defined Function Bloc

2 TwinCAT PLC Control - £5433N$E%E. prox - [NAIN (PRG-ST)] ) ] 4]
! File Edit Project Insert Eztraz Online Windew Help _Iﬁllll

28| D622 (5] % |25

0002 [VAR

aPDUS o003 Axis_Interfacel:ixzis_Interface:
4[5 M 0004 Axisl_Step:E_Step:

oooc lowm, 1ra T
4

-
D

0001 [
000z
0003
0004
0005
0006
0007
0oos
0009
0010

nodd

i >

Implementation of POU '"MAIN' -
Implementation of task 'Standard’

POU indices:52 (0%)

Hize of used data: 50 of 1048576 bytes (0.00%)

Size of used retain data: 0 of 32768 bytes (0.00%) ||
0 Error(s), 0 Warningis). =

IE D =R R A
[ [Target: Local (192.168.1.119.1.1), Run Time: 1 e lEe0E [Lin: 1, Col: 2 ONLINE [0V [F

I;I

Bak: BHLER, FRSHAHOSER.
5105 7T 36 430 | 2015-9-25
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EAZ B BIX, il Axis_Interfacel HIff) “+”

+#~TwinCAT PLC Control - E{rEE. prox — [BATR (FEG-ST)]
! File Edit FProject Inszert Extraz Online Window Help

el =2 e e N e N S e Y

o001 E“ﬂxis_lnterfacel

3 POUs 0002 Axis_ID

0003 =
ooo4
ooos i
oooe Start = 1§
ooov .Stop =
goos e TargetPos = 1
ooog 2xisl Step = Buning
o010
Ooodd

A ZA BN S TR, B2 454 Axis_Interface & T E -

i Axisl_Step, HiA “101”

x
Old Value:  |Runing | Ok, |

Mew W alue: |1 | Cancel

+ZTwinCAT FLC Comntrel — S prox - [MAIN (PEG-ST)]
! File Edit PFroject Insert Extraz 0Online Windoew Help

B8 0SSR & (22| & o[

0001 | B-Axis Interfacel
A POUs 0002 b Axis_ID = 0O
0003 .Ready - [

noo4 LActPos = 0

noos .Enahle = s8I

000A Start

nooy e Btop = :

000& “o TargetPos = 0

noog Axisl Step = Runing < = Stoppings

ooio

o W

B EA L, BERORMEHEAS R T Stopping, IEZMZEE I 101 X 1) F 4 5 o
%500 ViR RERANRITER

FERFARIEX, MAZES, N7 e NiiTR.

% 106 7 $£ 430 7 2015-9-25

AR A NG,k Beckhoff AR IERXKAT, WHLN, & EHEBEAIES: BCGZ Lizzy Chen



TwinCAT3.1 Al _V1.01_20150925

ooo1l |:

0002 |Axzis_ Interfacel.

0003 o
D004 % ActPos
nooc % Awic ID

= o
Implementation of t{® Ready
PO indices:52 (0¥ % Start

slze of used data: e <Fvtes
Slize of used retain = Str:.:p = = B8 b

3.7.4. B MFREN

B E L
tbkin : Motors :  Array[1..100] OF Axis_Interface
Points :  Array[1..10,1..2] OF Real ;
Motors Hft /& ——4E 84, A TCEARE LT e XS5 H Axis_Interface 287,
Points 5t /& — “4E8H, BANICEERE Real KA, AT —AWAT 10 FIRIAERE .

BT ) -
Motors[1], Motors[2], ===+
Points[1,1], Points[1,2], <*--°*
FRET 1) 5E X
pMotor :  Pointer to Axis_Interface ;
pPoint Pointer to Real ;
faet A :

pMotor :=ADR(Motors[1]) ;
pPoint :=ADR (Points[1,2]) ;

FaAT I HUE:
JRE “~7, ATUBCHRET E
AR R R faE, JERTRLE 7 B TR
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> TwinCAT PLC Control — HAMIEH. prox - W

!File Edit Froject Insert Extraz Online Windew Help

—loj x|
8| x|

2| | B[ D]t ES (S| 5 [5]E[5|5]

0001 |PROGRAM MAIN

S Pous D002 [VAR
E 0003 Motors :  ARRAY[1..100]

0004 Points : ARRAY[1..10, 1..2]
0005

o007 pPoint
ooos
aoo9

|

OF
OF

e

Axis_Interfacs :
REAL

000/ pMotor POINTER T0O Azxis_Interface
POINTER To REAL

oooi s
oooz pMotor = ADR{Motors[1])

0003 pPoint :=ADR (Points[1.2])
o004
0005 |pMotor™.
oooe
oooz
ooos

[iyomey .| IEEISERE.

KI| Enable

"

, FEHENAIE

Bxis_ID B " eLEHESRTTE

Size of user Ready

Size of user

¢ ¢ P PP

EE T =N EE IR

0 Error(s). Stop hd

b 1048576 bytes
Start |0 af 32768 bytes

(.

$ers: TREFE AL, Bl kS e, BIPIEEDN 0.

3.7.5. W H IEMXT S ME (TC2)

L MyLib.lib A1

%1 47JF MyLib.lib.
%28 WEIENE
T H s

+#2TwinCAT PLC Control — (Untitled)* — [MAIN (PRG5T)]
!File EditIPr.:._je.:tIInsert Extraz Online Windew Help

258

Build Ctrl+FS
Bebuild all
Clean all

Load download information. ..

Object r
Froject databaze r

Options. ..

Translate inmto other langnages r

108 7 £ 430 7
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Lategom:

Load & Save Password:

UJzer Infarmation =

E ditar I FIHMmMBRE=RS ¥ Encrypt project with this password
Desktop
Colors
Directories
Log

alince
Symbal
D atabase-connection
Macros
TwinCAT

X
DKI
Lo |

LConfirrn Password:

Wit Protection Password:

|z r=Ta

Canfirm "te Frotection Passwond:

5300 WENZINE.

X} G PR IIn 2 2 E sk o G Je 1 AR P 4H B R A SE B
P90 27, L8 AMHA, /rnlBtE M.
ERANXT S (Object) WIEME (Property) B, W LA E SCYFMRLELR 2 2H 15 o

TP #.J0 (Object) #h4

Cancel

= TwinCAT FPLC Contrel — HyLib. lib*
Fila Edit IPr.:._iecti Inzsert Extrazs 0Online Window Help

El@l = Enild Ctr1+F5
—  —  ERebuild all
S Doaty  Clesn all | .
: l-[.- Load download information. .. Interface :
a
mEp g o , ,
a Object , E@*j
Froject databaze D :INT:
. OoL;
ptions. . . :RE;E'J_.;
Tranzlate inte other languages b .
, ES*)

Document. . . :BOOL : =TRLE ;
Export. .. QoL :
Import. .. oL .
Merze. . . os:REAL; (*E*ﬂ?{ﬂﬁ*j
Compare. ..
Project Info...
Global Search. .. Ctrl+Alt+s
Global Eeplace. ..
Yiew Instance. ..
Show Call Tree
Show Cross Reference. . . Ctrl+alt+C k

“——1m  Check y Barninaisi.

' F'III..I:

Add hetion

Opens the di

Mmmimn H

1t

7N

%109 W

430

 [Target: Local [192.168.1.119.1.1], Run T

T
vl mraiia2 4004 44
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x4
I ser Group: Password:

ILeveI 1] j I

Canfirm Password: Cancel
BN
Level 2 I
Lewvel 3
Lewvel 4
Lewvel &

WEHWEN “1237, 5 OK.

= TwinCAT FLC Control - HMyLib. libx*
File Edit Froject Insert Extraz 0Online Windew Help

2| B|SEEAR %5650 E)]

— |
................................................ | I:IEIEI]- 'I'YPE ﬁXlS_IntErfaCE :
- [
b BEE Cpen ENLM £dd Object. .. . .
3 et : Rename Object. .. E'Hi;":—-?f] j:l;l];]'lri'*)
) ) Eis_ ID: :
Edit D]:-J-ect - ady :BOOL :
Loy Object s tPos i REAL;
Delete Object

Conwert Object. .. e%'ﬁ;”} @g*)
i : hable:BOOL: =TRIIE ;

Object Froper

Froject databaze » fop:BOOL; .
srgetPos :REAL; (* H FR{y B *)

Add Action

Hew Folder

Expand Hode

Collapse Hode

Yiew Instance, ..
Show Call Tree

Save asz template...

Fo. ™2 Da--Vi---I Exclude from build I,|

L0 Warning (s,

110 7 3k 430 W 2015-9-25
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Access rights |

IJzer Groups 1] 1 2 3 4 A B 7

Mo Access e =

0
2
O
o)
2

&
Read Acocezs i ' i
Full fccess g i (8 (8

a0
3 D)
3 0
3 0

[ Apply to al

oK I Cancel

%45, KR

%508, TR

x
Uszer Group: Pazsword:
Cancel |
RAIAENIE Level 0 %05, ESE Level 1, H¥zri OK.
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- IwinCAT PLC Control — HyLib. lib - [E_ Stepl
!File Edit Froject Insert Extras Online Window Help

2((E| B8l aS(2dR * [5]|mmm

gool [TYPE E_Step

-3 Data types oooz |«
""" |.-'1'n.:-:i:5:_l nterface [STRUCT) << ooos Inital:=0.
~BEE Chep [ENUM) 0004 Enable,
noos start.
0o0& Funing:=100,
gooy Stopping.,
nints Stonnerd
x

I.-/'._.'\-. This object cannot be opened

L P becauze you do not hawve any access to it

ooL7
ools
oo1g
oozo

on~2>1

|« |

LTadinq li?rarv 'O TWINCAT-PLC-LIHE
1

FoJ|* 4 pa. [Evi. [ Re ]

K, #z% E Step WA INE, XEHRIAE/RNZ. 1M Axis Interface @A RERA
Level 0 A &V 1], 1fi 1T ANAITE Level 0 %S, &8 LLGAUERS K Level 1 $THFRF . P
DALY, Axis_Interface I AT L, HRGH HRE .

RKUNEMAEF, HEHPHTIF, HEFE Level 0, FANFY “1237,

S
Uszer Group: Pazsward:

ILE'\.-'E'D j I’“"i EE—% n'123n

Cancel

AILAE B H € A Axis Interface 1P 45

% o112 70 3 430 1 2015-9-25
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+=TwinCAT PLC Controel — MyLib.1lib - [Axis Tnterfacel = |
!Eile Edit Project Insert Extraz Online WYindew Help _Iﬁllll

e el = T A B L A

D001 [TYPE Axis_Interface :
0002 [STRUCT

D003 (%R, Hik=)
0004 Axis_ ID:INT;

0oos Ready :BOOL ;

ooos ArctPos :REAL

0007

0oos (=, ES=)
ooog Enable BOOL : =TRUE ;
ooio Start:BOOL;

oo11 Stop:BOOL;

001z TargetPos:REAL: (x EAR{r E*)
0013

0014 [END_STRUCT
0015 [END_TYPE

0016
0017
001g
0oig

0020
nn21

A

fll 1ne i ot A S ™, . ™, . !

[ [Target: Local (192.168.1.119.1.1). Run Time: 1 [ ANGMGae (OHLNE 0% [READ

3.8. 21t TwinCAT ¥ B Bah

SR 223E T TC2 Ml TC3 & PC, [N &#&% Ratieir —#x —. mREYHIES %
“22.3 F£ TC3 M TC2 Z a4, ﬁl]%ﬁ*nﬁﬂ'%/l\%ﬁﬁ%ﬂa , )ﬂﬂ%‘ﬁ?ﬁiﬁ@%ﬁﬂo

TwinCAT fE4 Windows R4t FMEEH A R RS, BRUCHHNLE B, FrAREXIT
HUR BRI R LK o 0 AR L H A TwinCAT R, NTTZ9mtal, ] Lok
TwinCAT &N TFBNEE. iR :

I “Hlmm” — “FHTH” — “WR%7, BENRSE .

v B M=%
IHE REW EEO FEBW@
[z B @ . e
S FRS (i) % BR4 (ZH)
TwinCAT System Service B ik | ks | BEhEN | BR[]
% TcModbusSrw oEE B8h i
eIl ey % TCP/IF NetBIOS Helper f... BB 83 )
ERzkES % TepIpServer BEE 8h b
%Telephony ... BRB3b Fib i
%Telnet A =] b
% Terminal Services M. BEED FEh i
%Themes Ho.. TRE 83 i
% TOSHIBA HDD Protection T0... BJSEEh B&h il
%TWinCAT Hc Interpreter Fzh b,
S TuinCAT System Service Bzl Bzh i
Uninterruptible Fower Supply .. Fzh Z‘Fi@.ﬂ l
Tniverzal Plug and Play Devi... ... Fzh FHbl
%Visual Studio 2005 Remote De... fi... &R )
[%ﬁ]'\folume Shadow Copy ... Fzh Z‘Tﬂ-‘.][v]
£ 1] |
SR AT
1% TwinCAT System Service, X,
113 70 3% 430 7T 2015-9-25
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TwinCAT System Service S ..

= B3m [&E | ®EXE

IRE-E30: TwinCAT System Service
STREHW: TwinCAT System Service
it (D)

AHATICHRIREE ()
C:ATwinCAT\TCATSy=Srv. exe

BoEEE:  [Fa ]

IRsiRa: BBzt

SR BEIR SR BN RERER BRI

[(m= [ ®A [ =Aw |
BEUREHRIy: Tah. #ifE, Bit.

3.9.HERR
3.9.1. BHEFMNER.

RN TC2 I B KFERAR T, MRBAL, wH T2 E. HTC3 FHIHE
WE28%, MHAYIIHRIEAAE, BT BN S ERE M “Yes” 42,

Bhn. {6 H E s BoHiE (%1%, FFE Clean All/Rebuid All #4550 E: S H 42
N, I CRTEIEM AL BB “No”.

3.9.2. TC2 W#EH|23 7 PARI TC3 ¥ IMAGE A H

HRAG 7 R R, QR Sz 2RI & TC3 AL, W ASRERI AR TC2 FI A -

% 114 70 3 430 1 2015-9-25
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4. TwinCAT 3 § B Ihfk

4.1. 5| REEXC

4.1.1. Add Library

Advanced J5 2R 7R 1

B W N[ e || TR W IS M | = 55w

Solution Explorer ¥ Scope XY Projectl hmi_2 MAIN HMI 1
B -a - %3 Add libra Delete libran S Details | 5] Placeholders Library reposito:

|- & ¥ ¥ ry repository
Search Solution Explorer (Ctrl+;) L -l Name MNamespace
m Solution TwinCAT Project2’ (2 projects) N System_VisuElems\WinCeontrals = VisuElems\WinContrals, 3.5.6.0 (System) VisuElemsWinControls
b [l TWinCAT Measurement Projectl i) Add Library [
4 Ha TwinCAT Project2

[ ﬂ SYSTEM Enter & string for a fulltext search in all libraries...
MOTION

PLC Library | Placeholder
4 @IESTJ . Company: || Beckhoff Automation GmbH -
4

g=| TEST_1 Project

>

‘Communication
4 P# References I +3 Tcp_EthernetlP 1 " GmbH

TeteTTYeaE e B Path +8 T2_FTP 3.3.5. 2
-3 System_VisuElemMeter Tc2_MDP  3.3. B
3 System_VisuElems T2 Opcla

+3 System_VisuElemsDateTime blnn o aas

. . T2 Smtp  3.3.1.0
«3 System_VisuElemsWinControls e
- 3 0 B an G
-3 System_VisuElemTextEditor Te3_PLCopen Opdla  3.1.10 5 tion Gmbh
3 system_visuinputs == Modbus -

«3 System_VisuNativeControl Group by categuryl [ pisplay all versions {for experts only)

<3 Te2_Standard

3 Te2_System Details Library Repository... OK

-0 Te3 Interfaces

-0 System_VisuElemsSpecialControls

4.1.2. H & S

7 Save And Install 7 SCAFRIREE, S2hr_EAEZHE Library il 3] 1

“C:\TwinCAT\3.1\Components\Plc\Managed Libraries”,

% 115 70 3 430 1 2015-9-25
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Z) » TwinCAT » 3.1 » Components » Plc » Managed Libraries »

= FrE (=
= ) G s Hoh
| 35 - Smart Software Solutions GmbH 2014/10/28 15:08 37fds=
2015/6/25 16:08 RS A R E

| Beckhoff Automation GmbH 201576/ IO ETEY'{"T’

. Beckhoff Guangzhou 15/8/6 15:44 it

. BECKHOFF123 2015/6/25 16:36 =

., BEKCHOFF 2015/6/25 16:07 o =

|\ CAA Technical Workgroup 2014/10/28 15:08 IZfg=

. Intern 2015/6/24 11:20 =

L System 2015/6/24 11:20 g =

| | cache 2015/8/6 15:54 pra 131 KB
|| profile 2015/4/15 22:34 o 45 KB

AR B S R E B E . Company. Title £ Version, &KX EfL
3 EikAt. W T FFEDIREA FIRCA 1 B AP IAE AN A H 3% T

JIT LA TwinCAT 3 A2 B TC2 BLTHI I PE SO OAR 3 17, 51 SRR Y
AHAHIE DL o

o =
Eenibrnrer [0 Configuration: |N/A
Compile Compile
Licenses Haiem | Licenses Flatform: | N/A
Statistic Statistic
Company: Company:
EE Title: TwinCAT HMI Alarm S Title: TwinCAT HMI Alarm
Visualization Version: Visuslization version: 2001 - —
Vi lizati fil ibrar T Vi lization Profil ibr: —
isualization Profile Library [ | isualization Profile Lib B =)
Static Analysis Light Default ic Analysis Light Dpfault
Deployment Flaceholder rwmcn’/HMmlaym N Deploymel Flaceholder: TwinCAT Hyl Alarm
Compiler Warnings Author Hiss iler Warni wthor: Lizzy
I » TwinCAT 31 » Components » Plc » Mana raries » Beckhoff Guangzhou » TwinCAT HMI Alarm »
FIES - e
P : s = b
L 3.000 2015/8/6 15:28 prac=3
L 3.00.1 2015/8/6 15:54 pra=-3
/st % @A N\ . > /\j: NI
MCAS T, #EE T 1A Libaray SCEFEAT 3 I8 S
|| browsercache 2015/8/6 15:48 v 6 KB
|_| dependencies 2015/8/6 15:48 g 1 KB
II_l Lib_Alarm_Missan.library 2015/8/6 15:48 LIBRARY 3% 155 KB
|| projectinfo 2015/8/6 15:48 il 2 KB
% 116 7T 3t 430 W 2015-9-25

AN NEY:, 3F Beckhoff AR IEX KT, WIHEEN, §EBEKARIEH: BCGZ Lizzy Chen



TwinCAT3.1 AT _V1.01_20150925

T
lc » Managed Libraries » Beckhoff Guangzhou » TwinCAT HMI Alarm_02 » 3.0.0.1 - |+
&
= Tk
£ = =R Fo
|_| browsercache 2015/8/6 15:44 I 6 KB
|_| dependencies 2015/8/6 15:44 g a5 1 KB
| | | Lib_Alarm_Nissan_2nd.library 2015/8/6 15:44 LIBRARY 3744 152 KB |
|| projectinfo 2015/8/6 15:44 g e 2 KB

S AR, 7] PAKHE Company F1 Title 2 5| :

-
i Add Library

Enter a string for a fulltext search in all libraries. ..

Library | placeholder

Compary: [BedmoF’F Guangzhou i

I EE (Miscellaneous)

3@ |egzon 1 Beckholf Cuangzhou

|"‘:I TwinCAT HMI Alarm  Seckhoff Guangaion
3.0.0.0

3.0.0.1
=

[l +@ TwinCAT HMI &larm_02  Beckhoff Guanazhou

Group by categary Display all versionz {for experts anly)

[ Library Repositary. .. ] Ok

b -

2
ol

WHA Hw X5 Title AH ) NameSpace, 7E Library H1A] PLAI :
Library Manager & + X _

%5 Add library ¥ Delete library | 53 Details | 5] Placeholders | ffffl Library repository

MName MNamespace Effective ver:
Tc2_Standard = Tc2_Standard, 3.3.0.0 (Beckhoff Automation GmbH) Tc2_Standard 3.3.0.0
+ Tc2_System = Tc2_System, 3.3.9.0 (Beckhoff Automation GmbH) Tc2_System 3.3.9.0
+ Tc3_Interfaces = Te3_Interfaces, 3.3.0.0 (Beckhoff Automation GmbH) Tc3_Interfaces 3.3.0.0
+ Tc3_Module = Tc3_Module, 3.3.6.0 (Beckhoff Automation GmbH) Te3_Module 3.3.6.0
E TwinCAT HMI Alarm_02, 3.0.0. 1 (Bedkhoff Guangzhou) TwinCAT_HMI_Alarm_MameSpace_02  3.0.0.1
+ TwinCAT HMI Alarm, 3.0.0. 1 (Beckhoff Guangzhou) | TwinCAT_HMI_A&larm 3.0.0.1

H 117 50 3k 430 2015-9-25
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WA B € X5 Title A~[F ) PlaceHolder, 750 H i) Reference H144
S E

4 | References
-+ Tc2_Standard
“3 Ted_System
A3 Tc3_Interfaces
43 Te3_Module
A3 TwinCAT HMI Alarm
A0 TwinCAT HMI Alarm_02 (TwinCAT_HMI_Alarm_MNameSpace_02)

5 4M i /2 PlaceHolder, %5 HL[Hi /2 NameSpace.

N AR[R]— Title Mg 42 25 8], AFBIRA, A H A §) PlaceHolder,
it L PR Al O RRAS 5 S 25 5 iR . LL i Nissan A, 1 Techlong A
WO, FITZERIRIE, & S ek 2 Ja A A R o

AR R SR

4 [ pLC I
4 % it Project
b [ External Types 2] Login
4 | & References |::| Build

43 Tec2_Standard
43 Tec2_System
43 Tc3_Interface

Rebuild
Check all objects

43 Tc3_Module Clean
A3 TwinCAT HMI Add »
A3 TwinCAT HMI
3 DUTs g Import PLCopenXML...
3 GVLs g Export PLCopenXML...
b [ POUs Save as library ...
3 VISUs Save as library and install ... [ I
[ H"_’;:I PlcTask (PlcTask!
@ it Instance X Remove \;BI

@ sAFETY  RTFRESSCH |, FeEpkSI A (SHIRITC3.1 MERRIEEE )
B c++  "CA\TwinCAT\3.1\Components\Plc\Managed Librarie

% 118 7L 3 430 1 2015-9-25
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4 gl TWinCAT Project2
b (@l sYSTEM
MOTION

4 [ ric
rl

Project 1] TwinCAT HMI Alarm.Global Varizbles.cnAlarmFirst[ 1 |r

b [ External Types 2 ITwlnCAIJ-ﬂlIihla:miNamSpar.eiﬂ2 |G1oba17\ramab1es.c.n}uarmfuaqip
4 | References
3 Te2_standard SIREEREREER EREsATAHNERETEMHE

“J Tec2_System

3 Ted Interfaces

3 Te3 Module

3 TwinCAT HMI Alarm
3 TwinCAT HMI Alarm_02 [TwinCAT_HMI_Alarm_NameSpace_02) ||

MRBAHEENE, il LRSI HEREES:

=l tt Project
b [ External Types
4 | 7 References
43 Tc2_Standard
A3 Tc2_Systemn
-3 Tc3_Interfaces
<3 Te3_Module
-3 TwinCAT HMI Alarm |
L DUTs

[
b=

& cnhlarmFirat] 1 |;
RETURMN

5]

FIAE NI AT LI A7 95 308 1) PRl =2 g i I e o an SRR g PR I, SRASRE D RS . 4
RoedEE, #inl Lh StepIN 1 Step Over.
Conigurton: [NVA

@ o-a &=

Search Solution Explorer (Ctrl+;) P Compile
] Solution TwinCAT Projectd’ (1 project) licenses Plz N/A
4 gl TwinCAT Projecta
b m SYSTEM Statistic . o
SFC
4 Title: Lesson_1
Visualization Version: V101 (] Released
: Titrary
L External Typed 21 Login Default
¢ 1D & Build
2 PlcAppSyst - Placeholder
PlcLicensell . :
Check all objects Comiire Lizzy
%2 PlcTaskSys! e
ag PVOID Clean Deseription Only for test i
(3l References Add 3 i
| MY_FB (FB) E Import PLCopenXML The fields in beld letters are used to identify a library.
U3 test2tme -
[l testz Instance | /8 Export PLCopenXML_ [ Add lobal versien structure. |
SAFETY Save as library ...
fd c++ Save as library and install ...
3 | 7{e]
X Remove Del
K Properties Alt+Enter
% 119 T 3% 430 7T 2015-9-25
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4.1.3. 5| R ANHIE

Solution Explorer Library Manager B ® X hmi_2 MAIN HMI_1 TargetVisualization
fat | °-a | £ = %5 Add library ¥ Delete library | 73 Details ¥4 Try to reload library | 5] Placeholders
Search Solution Explorer (Ctrl+;) £ -3l Name Namespace Ef
@ License il Library Repository BT s—
@ Real-Time
b B Tasks Location: [System ~| [ Editiocations... |
=fs Routes {C:\TwinCAT\3. 1\Compeonents'Plc\Managed Libraries)
[&] TccoM Objects
MOTION etalid lbraries Advanced A4 HlInstall &8
« @rc nstalled libraries: netall...
C 2 i -
“ @TESTTE‘;T 1 Pro; St [(NI companies) I Uninstall
4 = ot =
= TESTL Proje = (Miscellaneous) .
b [ External Types o
4 B References l Communication
-3 Lesson 1 Controller
-3 System_VisuElem3DPath = DataAccess L

4.1.4. fy44 2316

AT LAFHAN R i 44 23 8] DX00 R — A PR AN R A o AN TR RRCAS IR P AT [RIFE A 5 AT BB, 5]
JRELiNE b SR el A SR U= A R

FRE 1: (A B Sh BERAEAN R e BT, DAPE R A4 FROR X 70
A 2. ZRIEHA .

% 120 7 3£ 430 W 2015-9-25

AR A NG,k Beckhoff AR IERXKAT, WHLN, & EHEBEAIES: BCGZ Lizzy Chen



TwinCAT3.1 Al _V1.01_20150925

4.2. Measurement

4.2.1. TC3 Scope Server, F#thR-5W 3 RHITHEEZE A

€ Microsoft Help Viewer 2.1 - Catalog VisualStudiol2 (en-Us) - B x
(<] B % 0 @ o

tents El Product descrip e Content ~
Filter Contents P atrribute x x
4 Help Viewer Home TOr INe€ conmguratuon o1 recoraings -
4 Beckhoff Information System
4 TwinCAT 2 Product level / feature list
Notes on the documentation
b Overview This table shows which functions are available with which TwinCAT Scope level with the corresponding licensing
b TExxxx | TC3 Engineering
b TCxxoex | TC3 Base
4 TFoox | TC3 Functions Features Scope Base Scope Professional
4 TF3oo - Measurement
4 TF3300 TC3 ScopeServer Server View Server View
4 Overview
Product description Full 7-day test Full 7-day test
b Installation version version L
b Configuration General:
b Appendix
b TF3600 TC3 Condition Monitoring Free of charge « 4 x s x T L
b TF3300 TC3 Solar Position Algorith:
b TF4oo: - Control Local record & & " o ¢ ”
b TS - Mation Remote Record x v v < ¥ ¥
b TFGxox - Connectivity using Target Server
b TF8xoo: - Industry specific
Remote Record 4 & L4 L4 L4 L4
using Local Server
Scope Control - * - - 4 4
Integration
Long Time Records - * - - 4 *
>1h
4 3
Contents [ x F E Application Settings

4.2.2. Scope FHEHE

w TwinCAT Project2 - Microsoft Visual Studio

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT PLC TOOL WINDOW  HELP

| B - e o | & - - | B Attach... ~ & Target Browser
[} | 61’ (Sa ‘ |<Loca|> v‘ g i Cursor Window
: Apply Default:
Solution Explarer A Scope YT Project™ Ly e
& | . - | I Chart _J Send Project By E-Mail... 1
o -a - ar
- &2 Clear Error List
0.00:00) . o qns 2)
Search Solution Explarer (Ctrl +3) P~ di H: Change Ads Symbol | 0 .Ur_ R’ A
fa] Solution TwinCAT Project2' (2 projects) = 07 Change Index Group...
4 [l TwinCAT Measurement Projectl 210.0 | .
4 [E] Scope YT Project I New ads
4§ Ads(D) M Copy Ctrl+C
HH iCounter 90.0+ X Delete Del
4 o pxis
v S Export to CSV
1 Cursor _30.04 Export to Binary
I Trigger Export to DAT
r Scope YT Project 1.5 Export to TOMS
4 il TwinCAT Project2 E
4 @l sysTEM 139 = o Stacked Axes
? License 1.1 Scope Messages 3
él REZIL'TIme E Local Scope Server... [ ‘ |
4 T 0.9 Ll . |
ks Graphic Library 3
[&1 PlcTask
- - n Dntinne
P
121 50 3% 430 1T 2015-9-25
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4.2.3. & W, 6 /&5

® ilFiArE
U PG AR 7 AR B, /F Measurement FL AR Bk, ERIH— FAEE.
PLC FEIF & &,

75 )57 134 2 PART

Target Browser = 0 X
Blz1F A & ek gt
. ROUTES ame Type Inde.. Inde.. Size Full-Name
BQ LIZZYCHEN-BAC B fbElinik FE_BLINK  0x40.. 0x7D.. 40 MAIN.fbBlinik
""" 6 PlcTask (350) BlE unionl stringArray  Ox40.. Ox81l.. 81 MAIN.unionl
=@ Port 851 (851) #8)iCounter USINT 0x40.. Ox7D.. 1 MAIN.iCounter
#@ Constants. Bl input BOOL 0x40.. 0x7D.. 1 MAIN.input
MNN'I ) i) p_iCounter INT 0x40.. Ox/D.. 2 MAIN.p_iCounter
----- E&) fhBlinik
a8 uniont O String 1 STRING(80) 0x40.. Ox8L. 81  MAIN.Stringl
. union
@ TwinCAT Systemi] BStingl WSTRING... 0x40.. Ox8l. 162  MAIN.wStringl
& cx13mac B Y1 BOOL 0xF0.. Ox7D.. 1 MAIN.Y1
= 130426 Bl 2 BOOL OxFO.. Ox7D.. 1 MAIN.Y2
Y > 3
®  Scope Server Ji A iR
EVHENE R, RS EEEFE)
- i
=5 B W == B
L. Tenpay Certificate Service F5
% Themes AAF. BB BE#
L. Thread Ordering Server B Fa
5. TPM Base Services FEIF... Fi
%: Trend Micro Unauthorized ... Man.. BB FH
%: TwinCAT Nc Interpreter F&
5 TwinCAT System Service 5
#3 TwinCAT3 Scope Server EEx B
. TwinCAT3 System Service ==t =F
. UPnP Device Host FEIF .. =H
i User Profile Service K. S8z B3
Lo Virtual Disk 2. F
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4.3. 123
4.3.1. Measurement Ji B FI772 &2

—> Measurement T H GLfE I H 4% 5 A%+~ Scope &WABLE, #HMSLIRAF A —A 31

Solution Explorer nfiguration Motion.tme [TMC
ow|o-a|s =
Search Solution Explorer (Ctr+) EE (AP M (SOl X B i stert: 00:00:00 [z 00:00:00] ee:
T3] Solution Test' (2 projects) = b [
4 Scope3_Demo 2 —
Y . L] = | « Workshop (D:) » _tobeUpdated » 20150720 TCIZIFHY » Scope3_Demo v [+ |[ 2= scop.. £
; I:cScoz:C:nﬁg:lrlahm\ c @@ ‘ | | |
cope YT Projectl - — —
3 sm';w pmjec.z B || B8R mEEEe- R2- 3s FERE= =+ 0O @
> [l Scope YT Project3 \““—..._____ B - = = =T =
4 gl Test \ [
> @ svsTEM — Bl scope VT Projectl 2015/7/21 1347  TCSCOPE i
4 [= MoTION 2 B scope YT Project2 201577/ TCSCOPE ok
4 [B] NC-Task 1 SAF £ || 4 B Scope YT Project3 2015/7/21 1 TCSCOPE Srf | ERERUS
[B1 NC-Task 1 sV < » £ Windows7 (C) Scope3_Demo 2015/7/21 1348 TwinCAT Measur.., | S50
% Image z | » s Workshop (D3)
% ;ahl?lejs & 1> =g Library (E)
4 Ax;; » B DVD RW BEm% (F) - « i v
i s
b et Awis 1 4498 B |
N N N S b AW =2
SR AEAHE 7T LLORAE, I8 A7 T8 A4
4.3.2. TwinCAT
3.2. TwinC
—/> TwinCAT Tl H 47,
Solution Explorer = 3 x | TestB Scope YT NC Praoject Scope YT Project2 Scope YT Proj eConfiguration Pro_l
@ o-d@| &~ (o] )
Search Solution Explorer (Ctrl+:) P-
|« Workshop (D) » _tobeUpdated » 20150720 TC3EIRESL » Motion » -4 || m=von. £
] Solution 'Test' (4 projects)
4 ull Controller A |Rv mAREEEY 2Ev @E FEuMs =+ 0 @
4 |l svsTEM - =
A License 2 TE s ER e ESi
“ @g;‘gi;‘;? Tack ‘ |, _Compilelnfo 19%:01
4 [ Task ©es == . _Libraries 19:00
asks
B PleTask N || DUTs 18:00
[ Task 6 | GVLs 20 19:00
gfs Routes Ji POUs 2019:00 3
[@] TccOM Obijects | VISUs 2019:00 s
b MOTION ) || ExternalTypes.tmc TMC 328
4 [ ric ! i Motionplcproj 2015/7/20 18:48  PLCPROJ 3
“ @_ﬂoliw L Motion.tme 2015/7/20 18:48  TMC 3z e
4 =] Motion Project - 2015/7/20 16:3 =~ IE
N o e g g T— [ PIcTaskTcTTO 2015/7/20 16:30  TCTTO Sri
Lot
3 gl : ] .
g g Ezf::e - ) JATWINCAT 289f8 B, [F¥cSystem ManagerE MaBIAINCHY . 10§0System
=T 7" oM S (1 #E, EMRAFEMotion.pleproje. TTC2ePro3TfFR 45 FAMRTFAEM T2
s 1l # Marketing (\beckF THET.
b [ POUs ) s
E3 VISUs Ly |1 Systems Applicatio DUTs: Data TYDE E E}{ﬂ;ﬁ;&ﬂ
2 Motiontme GVLs: Gloabel Variables ERTE
b G PlcTask (PlcTask) G e POUs: Process Object Units  F2FRIAEHRANFC
b G Task 6 (Task 6) VISUs: Visualizations [Efisi]
4[] Motion Tnstance ala ) m T
3 PlcTask Ing
10
4 [ PlcTask&utputs =
% pfo_10.wDigitalOutput
3 Global_Axis.Axis1.PlcToNe
« Eyo 10 2IRE - E I
Cam -
NS N sy o = — N
Yl SRRSO, HwEERE AR T IH F . ANFIRCA AT ASEAE .
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e NN E=1

4
@Ov[ L. =d\20150720_TC3tEMIER ¥ \Motion'_Libraries\beckhoff automahion gmbhitc2_mc2\3.3.9.0 VJ4"Q| =
=
HED - BE3EH - =HE - #HIE FEwiH= == -
B hEE * EW B HE it
| te2_mc2.compiled-library 2015/4/15 22:34 COMPILED-LIBR...

&Ry AR B A RIS ARAF I o

Salution Explorer Scope YT NC Project Scope YT Project2 Scope YT Project3 NcScopeCanfigu

0@ o-a| &=

Search Solution Explorer (Ctrl+;) P~
eE ’ | « _tobeUpdated » 20150720 TC3tSIEHY. » Motion » GVls | s
&l Solution Test' (4 projects) e S — e

4 ull Controller A |y mamER - EE- R HETES &=
b @l sYSTEM - .
b =] MoTION B T ‘=R ek ESid]

.| Global_Axis.TeGVL 2015/7/20 17:20 TCGVL i

Metion - E
4[] Motion Project
b [ External Types

.-;‘ B
P[5l References ~
b E3 DUTs L+ & Windows7 (C3)
4 5 GVLs —a Workshop (D:)
’“" Global_Axis = Library (E)
4 [ pous B DVD RW R315E (F)
E] MAIN (PRG) B —
I Pro10 (PRG) (P9l =
3 VISUs €% BD-ROM HEan%E (H; _
%2 Motiontme - TS ) |
b G5 PlcTask (PlcTask) % BD-ROM ZEzh%8 (M

b Task 6 (Task 6) G Markatina AtharkH

4.3.3. M BITEAFEL

R B 1) L — AN SO, FEAERT U H ' Add Exist Ttem 7] DL 4 B HEAN T H 4769,
T TV

o Ty

WMREITFER] 5 — G PC, HEFER Save <project> As Archive. 1XFEA 240 B FH 21 0 2 #— it
FH.

Solution Explorer v+ 1 x
@ o-@| &=
Search Salution Explorer (Ctrl+;) P~

[ ]

Solution Test' (1 project)

bk QN Save All Ctrl+Shift+5

® ity
L H VAR AT EEA T H SRS AEA tszip, il ELE /2 IEAE 1 S e 4T IR I H
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Solution Explorer v I x
& o-a| &=
Search Solution Explorer (Ctrl+;) P~

|ﬁ| Solution 'Test' (0 projects
4 [ Test (unavailable)

B! Mew Solution Explorer View

The project file wasl Add I b MNew Project...
Paste Ctrl+V I Existing Project... I
i Rename MNew Web Site...
¢® Open Folder in File Explorer Existing Web Site...
#  Properties Alt+Enter ‘A New ltem... Ins

B tszip CF

T
E=t=Rg FEwit= =- 0 @
i =2 : ESidl
o Microsoft Visual Studio 2013 - =& sem
. Mation i
R [] Testtsproj 2015/7/20 18550 TSPROJ Xt
B e | 4 Test_Archive 2015/7/20 19:00  FE(zipped)Zit...

PR JE ISR, AT DU it H

Select Folder for nmew Solution

P EsE

o W=
LEE

B HARLT
= ®BAER
| AT

i (P Projects

[ sxkEw |

4.3.4. PLC B HITEMNFEL

o {1y
FEILA ) PLC FEPAT L, Jik PLC 48K, ARk “Save As Archive”

o125 7 £ 430 W 2015-9-25
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3] Solution TwinCAT Project12’ (1 project)
4 gl TwinCAT Project12
b @l svsTEM
MOTION
4 PLC

0w e

wo o

b "HL; od 2. Activate Boot Project...
oc ¥  Autostart Boot Project

SAFETY Change ADS Port..
. ;;+ Install Project Libraries
% Device X Remove [
&’ Mapp| & Rename
Change Project...
Save OOP As...
& Save OOP as Archive...

_J Send QOP by E-Mail...
58 Compare OOP with Target...

|4l Independent Project File

FARRNIE B RS S tpzip 194 T AE TR 4RI

o iy
BAE—ATH F4E A —A PLC #27,

fa] Solution TwinCAT Projectl2' (1 project)
4 o TwinCAT Praject12

b @l svsTEM
MOTION

-1 m e

Add Mew Item... Ins
%1 Add Existing [tem... Shift+Alt-

Paste Ctrl+V
Paste with Links

% Import PLCopenXML...

bR EIRXANTIE WA ARG ST AR PLC BUH , L35 pleproj STIFAIAH R SCA K

4.3.5. FBENZHSHMEAN

Solution Explorer > o x

Cof| e-a| s -
Search Solution Explorer (Ctrl+;) P~
4 ol TwinCAT Project2 &
b @l SYSTEM
MOTION

PLC
4 [FF TEST1
4 ZE] TEST 1 Praoject
b [ External Types
P[5l References
b [ DUTs
[d GVLs
4 [7 POUs
F FB_BLINK (FB)
M FB_FLASH (FB)
E PATRL (DD

4 = VISl @ Export PLCopenXML...
o]
& h
[
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79 IR — 4 BESE 543 % Import BT

5. THI [F1%F R e

5.1.8Ei&

A

5.1.1. fF 2 RH XN R EmE

[H X % 9mAE, HP Object Oriented Programme, (%% OOP 4wfs, /& TwinCAT 3 4ifs 1.
HEpithaez —, i IEC61131-3 55 3 hRIFIHT Y I 2%

£ TwinCAT 2.0 ] PLC iz, #2EEZ MM MARS, AT USR—1 FB, —4> FB
N X AT LA S 45 T Action, HR4E Input FAR A KR E PUATIHRLE Action, Action FIHHAT &S
S0 T Output. W FB Bf R “sefilfh”. —sefl, whid—A “X4% (Object)”.

OOP %wf%, #i/2%%f FB ] Input. Output I Action [ —FhscHLEES, EHHFRE:
Jetf e AR AW SE (FB [ Method) FIRFE{E FB (1) Property), SR/ 4nfESilahfE
FIRFAEAE 2 18] (32 48 0 R o FB 7R S AACRY 5 A5G 55, 18 1 & 14 (Property ) A1 7 % (Method )
HHEN REHER T EHZLH.

TR, OOP B TC3 IUHIINRE, EARBAMEMIIAE. BbIif, TC2
(K7 ST OOP S5RETTE AL B INAFLIBER i —FERT BLSE AT -

5.1.2. 2524475 : Function Block 1 Interface

OOP #m#e B[ A PN R 1 44 17 DI R (Function Block) 14211 (Interface) . Function
Block 7E TC2 1 W& AFAE, {HAE OOP Zfs th &I HA 1 VF 2R . 1 TC2 Hilll e
Interface MRS, ILAEMIZFRAER OOP ZMIEARTE .

OOP %ifeH', 5 Function Block &% HK M) K48 ] & Method M1 Property. OOP JwtE 2
H “J57% (Method)” A1 “J@ME (Property)” HUR 74448 PLC 4mFEmS {8 1Y Input F1 Output
A E LN R Action.

“Tik (Method)”, #tad “XFRATHATHIBNE”, tein—M8ITHT, H “IF7 A “R”
IEN1E

“J@M (Property)”, A2 “XRIVFHEAE”, BFIRE. Z255% . tin—"Mardd, F
“REIRT BIPIRAS

Method filt & JZN1E, LA A Property 5 N B4R B[R R, #7E E24E FB 50 RSLH,
HEATS FB BN EBAR S A 2 s 1

OOP 9mfeH, 5 Interface, "SR IEEI 2 Implement. FIHEE] “XT 5”7 2 [6] 46
HAEH, HAgidit Method F11 Property AN S0 77 (P93 AR A2 A . 414 Method A
%127 7 3t 430 T 2015-9-25
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Property M FB FRBHSZ K, FH—ANHOME kKL, /2 “Interface”, Interface ANELEAT
RS, BRI LZE FB FHsEEl, FTLA— Interface 2/DE M —/ FB 5| A A &= X,
ZEAN G KRR S “Implement” 327K,

FB 5 Interface Ffj5< R

FB AJ L —A8i#& £/ Interface, 7] LIRS H Interface. {H Interface R #— A uiE
ZAFB 5l A A E X

Interface A FB —#¥, th 75 Z LA A BE A6 FH o (H 42 FB (IS4 &5 F—3 I A7, i Interface
IS R — AN R . SRR RN ok, B R A U AR BUR N 25 S Interface € AT
B, XANREFEIIERL. W52, FB RABEM, T Interface RAEHEH.

A LA Interface R SEHIHAE FB B8], HTHE 21X Interface SEHIFR A 11X 4> FB 5K
B, FH4 T4 Interface FREF T FB SEEIEE I AFEIX o XANFEHEELLITAE TC2 Hilid 45
EH AR BT M bk e AR A

FB 5 Interface <& K&:

InterfacesE 3L: |_new FB7E X: FB_test. f57E|_newhHiEO
Function Block FB_test Implement |_new

Method 1
Method 2

Function Block: FB_new

Interface: |_new

I_:‘kr?e“v)\[flt:A'l new; FBL {7k
: foTest_1:FB_test;

Interface =& 735 (=] FBEL {71 fbTest_1

Interface
Method 1 Property
Methed 2

5]

[_new A-=fbTest 1;
[_new B:=fbTest 2:

, /

Ltk .
I_new_B:l_new; %'{I?]Wtﬁ:Z'FB test
R @it Interfacesk i fEFBSL {7 esL_~rB_lest
Method 1 Property IF bCendition Then
Method 2 [ new_ A Method1( ):
ELSE
[_new_B.Method1( );
END_IF

A LLEE T —A Interface #3224 FB, M EAII NS S AME. s2hr b, WA
AHREHEGFHED, 4 & OOP Zfs B 4rigH Interface. K NEUI— Interface H
—R, BB AIETE— Interface.

5.1.3. 288307 : Extend

TwinCAT 3 4afe B H 7 — /N OB R34k (Extend). 5 Extend %A KKK
BiA5E This A Super.
A] LA# F Extend ZhEERIXS G035
a) Function Block
% 128 U1 3t 430 W 2015-9-25
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b) Interface
c) Structure

fE TC3 1) PLC I H s inix 3 Moo s, <A Extends 211 H HH:

PL Extends J7z\@ T
XGRS, HE R E
Extends Base % %, ]!
RS

Login

& Build

Rebuild

Check all objects
Clean

Add

Import PLCopenXML...
Export PLCopenXML...

& &

Save as library ...

Save as library and install ...

X_ Remove Del

& Properties Alt+Enter

POU...

POU for implicit checks...

DUT...

Global Variable List...
Referenced Task...
Visualization...
Visualization Manager...

Image Poal...

Interface...

brooetpeewekEE]

Parameter List...

Text List...

Existing Item...

MNew Folder

Existing Folder Content...

PL Extends 5L
] FB, 447K 7 5L 5
fit 5 1) Method .
Property. PN #5745 & Al
A o

FB_DEF *

EID_VAR

FUNCTION_BLOCK FS_DEF |EXTENDS FB_ABC -
VAR

bD: BOOL:
BE: BOOL:
bF: BOOL;

PL Extends 75 3T
# Interface, 4f/& |
X B2 A K
Method. Property.

[ add Interface s T[]

— c—

= Create a new interface

Mame:
ITF

Inheritance:

Extends:

DL Extends J5 UL
H) Structure, 47K |
G AERIITER

OI; Create a new data unit type

Mame:
puT
Type:
@ Structure
Extends:

(]

5129 W
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/] Extends, 7] LAH—MRHREIN S, IRAEHETERIIN R FRHE 7 4KENK
R, MR G260, A T This fl Super ik, This FF4a X S A L, 1M Supper 15E
IR G M4k Method. Property B{E RS T HE, WRAMEMXA R FHFEHSIT
% (Method. Property B A5 Wi 1 AEKIE X, SE L5 ZEATE This 1 Supper KX

gre WUERBAT AT ERX A RBRR], BRI AT G E Lo

5.1.4. HRXNREER 3 R

T [ X RFE 2R FB N5k, AR, f£ TC3 Pl thRe kg4 3 45 3

d) #—NTHMFB
7€ X Method F1 Property, Zf/& OOP ZWft.,

%A Method 1 Property, 1Y & X Input 1 Output &, LGN PLC WiE.
e) I —IET Interface 1] FB, Al FHTIE X Method F1 Property.

f)  ES—FBHIYE FB (Extend), 4k/&JTH5 Method. Property FI{CHY .,

i F] Method F1 Property & [ [F] %] % 4w (OOP) HIFEAKFE, 1M Interface 1 Extend
MRy R . RiFis XL oiGe, v LURKRIR SRR 2 tE . v A5t f5

T A5 2l TR 1 I 3 A N

5.2. 33—/ Method #1 Property i FB

5.2.1. 7~

PLRHE “\TwinCAT 3 N[ JZb\11 TC3 -+ — & TwinCAT3-O0P 4wfe”, 1E#&: MR8

1: method, property, super, extends [HF¥%

(1) BHEEHEE PLC FEF, JEHE4 N 00P1,

‘Add New Item - TwinCAT Projectl
o) [P Sort by: Default -
plcTemplates BT Standerdpic Project Plc Templates
© Online
m Empty PLC Project Plc Templates
Name; oopL
Location: ci\users\ericyang\documents\visual studio 2012\ Projects\TwinCAT Projectl\ TwinCAT Projectl) =

Search Installe

Type: Pic Te

B =3

d Templates (Ctrl+E) P~

mplates

Creates a new TwinCAT PLC project

containing a task and  program.

Browse.. |

e [

(2) 4%E POUs ¥shin POU,

130 W 2L 430 W
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4 & com
4 2] OOP1 Project

b [ External Types

b ;5 References

3 DUTs
3 GVLs
C3 VIsUs Add r 8 Pou.. !
b1 PlcTas b Spen T POU 10T IMPICIt CECKS...
QOPL Insf
SAETY " [ Export PLCopenXML... @g puT..
il c-- ¥ cut Ctrl+X @ Global Varizble List..
&Evo @ Copy Tt [E1  Referenced Task...
¥ Devices X Delete Del & visualization...
[y :
m’1 Mappings 3 Rename Visualization Manager...
K Properties Alt-Enter ezl
oD Tntarfara

(3) fgzhfiesk, JFHEAN: FBLééBerator, P 515

Add POU ==

@ Create a new POU (Program Organization Unit)

Name:
FB_Generator
Type:
() Program
(@ Function Block
|| Extends:
[ implements:

Access specifier:

Structured Text (ST)

) Function

Implementation language:
[Shudured Text (5T) v]

(4) AHEEINREEH Add Method .

4 [ POUs

H FB_Generator (FB)

o

=

7= ST,

&) MAIN (PRG) Add 4
% VISUs g2 Import PLCopenXML...
b g3 PlcTask (PlcTask)
[ 0P Instance [#5 Export PLCopenXML... =
AFETY ¥ cu Crl+ X =t Transition...
R O Copy Ctrl+C *3  Existing Item... Shift+Alt+ A
- X Delete Del ‘@ New Folder
% Devices - !
(5) &4 Method %4 Flash, I HiEFIR [F128 %4 5 BOOL.
#0131 7 4L 430 ;T 2015-9-25
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Add Method =

l’fﬁ Create a new method

Name:
Flash -

Return type:

BOOL [:]

Implementation language:
[Structured Text (5T) v]

Access specifier:

[ )

Open l[ Cancel
(6) 7E Flash X4~ Method %% G FEF .
1 METHOD Flash : BOOL
2 VAR INPUT
5 END VAR
4

fbTonl (IN:=NOT fbTonl.Q , PT:= tCycletime , Q=> , ET=> };

W ko

IF fbTonl.Q THEN

4 bFlashVar := NOT bFlashVar;
5| END IF

&

7 Flash := bFlashVar;

(7) FHHFEA A &5 A A BE FB_Generator H, 1A/ Flash H, 1
T, Object #i%F¢ FB_Generator.

o132 7 £ 430 W 2015-9-25

AR A NG,k Beckhoff AR IERXKAT, WHLN, & EHEBEAIES: BCGZ Lizzy Chen



TwinCAT3.1 Al _V1.01_20150925

Auto Declare IEI
Scope: MName: Type:
[var | foTon1 TON -
Object: Initialization: Address:
|FB_Generator [0OP1] - [eee)
Flags: Comment:
[ comsTANT P
[T]rETAIN
[~| PERSISTENT -
oK ] [ Cancel
ab
(8) fitdThfetlk Add Property.
4 ﬁ FB_Generator (FB)
5y Flash Add P B Action..
IE] MAIN (PRG) [ Import PLCopenXML.. G Method...
3 VISUs @ Export PLCopenXML... E; Property...
5 PlcTask (PlcTask) Ppp——
] 00P1 Instance # Cut EnE -
TY ol Copy Ctrl+C 3 Existing rem... Shift+Alt+A
X Delete Del

‘W Mew Folder

(9) &4 property %K Cycletime, IR [5125%1% & TIME.

28

MNarne:

Cydetime

Add Property

Create a new property

Return type:

(3]

TIME

Implementation language:

[Sh'uch..lred Text (5T)

Arccess spedifier:

[

[

Open

” Cancel ]

(10) 43Xt N property H 2 /4~ method, set Fl get #4TZMFE{E 1S property FTXT

% 133 7 £ 430 W
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VRS CIRE NI RS

Selution Explorer -
® o-& »FER -
Search Solution Explorer (Ctrl+;)
R Solution 'TwinCAT Projectl’ (1 project)

4 ol TwinCAT Projectl
3 SYSTEM

4 Z] OOP1 Project
b [J External Types
B[] References
CJ DUTs
3 GVLs
4 [ POUs
4 H':j FB_Generator (FB)

etime

(11) Set Al LARRE, 15 %4,

Solution Explorer

FB_Generator.Cycletime.Get # X
VAR
END VAR

[

AR Gl FB Generator.Cycletime.Set & X

1| fcycletime := _tCycletimer

(]

& o-a #REA - i iy
i 2 END VAR
Search Solution Explorer (Ctrl+;) P~ - -
&1 Sclution 'TwinCAT Projectl’ (1 project)
4 gl TwinCAT Projectl
b |l svSTEM
MOTION : =
’ = i IF cycletime < T#50MS THEN
00P1 - _tcCycletime
2| OOP1 Project = 3 ELSIF Cycletime
b [ External Types 4 _tCycletime
P [-5l References = 5 ELSE
3 DuTs 6 _tCycletime := Cycletime;
L3 GVLs 7  END IF
4 [ POUs -

4 E FB_Generator (FB)
4 B Cycletime

(12) B J5 FHEI—A property, I H 1% & property % 4 Vendor, &[RRI E

A STRING

Add Property

E; Create a new property

==l

Name:
Vendor

Return type:

STRING

Implementation language:

[Shucmred Text (ST)

Access specifier:

[

[ Open J[ Cancel ]

% o134 70 $£ 430 W 2015-9-25
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(13) Vendor.Get (X% E

FB_Generstor YerdorGet & X

END VAR

3| Vendor := 'Company X'i

(14) AN vendor HE— "M%, FrLLRIEARES, KT set ZaMHBR, XFE

vendor XA &M A CHEE

Fl '=l]. Wendor
B3 Get

@] MAIN(PR [ Export PLCopeniML...
# Vil

b PicTask PicT X Gt Ctrls X
IOPL Instance el Ctrie C

Open
F Properties AltsEribes

(15) XFE—A R ZREIELT 7, A 14 method F12 /) property,

AITAT PSR AE MAIN B2 7 1 SEBT AR A BB — T,

PROGRAM MAIN
= VAR
fbGeneratorl : FB Generator;
tCycletime: TIME;
sVendorl: STRING;
inputl: BOOL;
END VAR

S T VR ¥ 2 DY S FURN U T

[T

sVendorl := fbGeneratorl.Vendor:;

(16) ZAT/5R] LLARBLEEEL R T property ) 2 NMF &,

#1357 $£ 430 W

AL EN NEZY:, AF Beckhoff AF IERKAT, WEREN, SEERAEL:

S I, T BT SR VR R
.
.
I
I
I
I
I
I
I
I
i
[
1]
-+
o
8}
o,
0
s
(=]
[
—_
i3]
N
I
I
I
I
I
I
I
I

/f=========read property(ies)====
tCycletime := fbGeneratorl.Cycletime;
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TwinCAT_Device.00P1.MATN

Expression Type Value Prepared value Address Comment
FB Generamr
@ tCycletime TIME T#1s
@ sVendorl STRIMNG '‘Company X'
@ inputl BOOL
L]
2 fbGeneratorl.Cycletime := T#15;
5|0 inputl|jfiE := fbGeneratorl.Flash(};
o |
80 tCycletime| Ti1s | := fbGeneratorl.Cycletime;
8l sVendorl] ‘CompanyX | := fbGeneratorl.Vendor;[RETURN
N vy . =. . N 4 T
(17) I Hi#IT scope view MEAF & inputl A 1 FPIEI A LK.
e vt o= LT :
Chart q4 b
Start: 16:3258.673 | End: 16:33:33763 | Pos: 0.00:00:05.624 | Time: 16:33:04297 | Date: 201555548
b 1 | SRR 14 « b W |BEEEE ]| & & | o Bk e X R 12
1.1
0.95 -
0.8
0.65 -
0.5
0.35
0.2
5.0
E-002 |
-0.1
-0.25
0.000s  1.000s  2.000s  3.000s  4.000s  5.000s  6.000s  7.000s  8.000s  9.000s  10.000s

5.2.2. 3% F Method F Property H] FAQ

® Method
Method 41 H CL#E 142 fE (Input, Output, IN_Out)

Method I LLA S i5i3c &, AT ABAH . e R R N%, 4L Funtion.

7£ Method S E A B, ZEk 2 Method HAZ &L & FTFE FB AR & .
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-
Auto Declare e - u
| Scope: MName: Type:
['u'AR - i INT -
Object: Initialization: Address:
M_Count [OOP1: FB_Count] v [
Comment:
= H -~
RETAIN
[T] pERSISTENT -
E K ] [ Cancel ]

Method FHIAREE AT LM A Method A8 5. FIT7E FB KR AR & DAL H K14 R & .

Method 425, WIRAFEHIN Static, ERINHR M2 R, ERH A E MR RES IR .

TR 1A B R N B BN UL FB (R SEA5 9 AL v .

TwinCAT_Device.00OPL.MAIN

@ Startcount

1

Expression Type
= @ Countl FB_Count
#|i | INT
a0 man_i INT
@ k INT
g max_k INT
= @ Count2 FB_Count_ex
@ INT
max_i INT
P _
@ k INT
g max_k INT
BOOL

Value

T i)
755
2258
2265

302
755
302
2265

®  Property 1

Property Xm0 RIFHILE, BFPIRA. 285, 7£ FB ¥ II—I Property Z J&, HtHZ)
HIL T Get 1 Set 1) Action, HLHI A Agw’H @ 1t 5 WA 2 (A1) OC R o Get( ) H 11 24 24
A, WHRAA Get( )BA Set( )L, FIRIXE “Read Only” [HJE M.

SR ARG VT ] FB HISE] ) N AR I, A

H Property HiILESERHE 2
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countl. —
i AETEAES

|

Egantl.max_i:
— \EJIJAE_EE?]EE'!)\

ML FB SEGIR R IR, H “=".

PN BT UARER, 1 AN RiAs s, gtk 1 (EE. w), B2 (EE. T, B4
PE 1 B1E N 1000 B, @ 2 BI{EA 1.0.

5.3. 83— FB 893 & FB (Extend)

5.3.1. 7~
1E R, B0 Extend ThAE, ¥ EBIEILT FB /E AR & .
PLURHE “\TwinCAT 3 N[ T##\11 TC3 55+ — TwinCAT3-O0P Zwfe”, 1E#: M.

1: method, property, super, extends F{JFHv%:

(18) ZHHEKE T extends Al super [)1H .
FridThhedk, JFHELZ N FB_GeneratorEX, “A)i%k Extends, A{iiikIHAE .
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Add POU =

@ Create a new POL (Program Organization Unit)

Mame:
FB_GeneratorEX

Type:
) Program
(@ Function Block
[] Implements: .

Access specifier:

[ )

Structured Text (5T)

() Function

Implementation language:
[St'uch.lred Text (5T) v]

Open l[ Cancel ]

(19) TEIETHEF R B R INEELE FB_Generator.

+  MName Type Origin
= CICIF'I Appoiication

FB_Generator FRNCTION BLOCK
+-{} Tc2_standard Libran
+-{} Tc2_System Li
+- {} Tc3_Module Libray

(200375 midy OK AT EUR B E D REH 44 I BLAE Extends HEH, kil Open.

% 139 7 £ 430 W 2015-9-25
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Add POU

Mame:
FB_GeneratorEX

Type:
) Program

@ Create a new POU (Program Organization Unit)

=X5

Extends:

FB_Generator E]

[ ] tmplements:

Access specifier:

l

() Function

Structured Text (ST)

Implementation language:

Structured Text (5T)

)

[ Cpen H Cancel ]

(21) ThHEHR FB_GeneratorEX B4 4% 7K | FB_Generator AT A8 &, 7A@,
AR LAXTF FB_GeneratorEX DHEEHRIEATUSIH I 7L A B AT B, 2R
WA DA T RrdbAR i R A o EME I T ES, BN R i T ES

F5E FB_GeneratorEX #1 % Method.

4 [Z POUs
P ] FB_Generator (FE)
i FB_GeneratorEX (FB

i1 MAIN (PRG) Add ¥R Action...

L:Ell VIsUs gz Import PLCopenXML... '] Method...

u.

<[y OOP1.tme [#5 Export PLCopenXML.. ¢ Property..
I H':t?—' PlcTask (PlcTask) - -
[&5] OOP1 Instance % Cut Ctrl+X = Transition..
AFETY o Copy Ctrl+C *3  Existing ltem... Shift+Alt+A
kad X Delete Del ‘W@ Mew Folder
0 =
(22) 1B Method 44t 4 Flash, Jf HiR [F125 845 /& BOOL.

5% 140 7T 3t 430 I 2015-9-25

AN NEY:, 3F Beckhoff AR IEX KT, WIHEEN, §EBEKARIEH: BCGZ Lizzy Chen



TwinCAT3.1 AT _V1.01_20150925

Add Method (=2l

ﬁa Create a new method

Mame:
Flash -

Return type:

BOOL (]

Implementation language:
[Stuctured Text (ST) - ]

Access specifier:

[ )

[ Cpen H Cancel ]

(23) MifEESYS Flash A5, SZILRITVEAE N 1/3 4 true, 2/3 A false.

FB_GeneratorEX.Flash + X

METHOD Flash : BOOL

2 VAR INPUT
3 END VAR
\ —
I 1 fbTonl (IN:=NOT fbTonl.Q , PT :A='tCycletime ; Q=> , ET=> };
, _
3 Flash := fbTonl.ET < fbTonl.PT / 3 ;

(24) FHEE vendor XMEM:, E'E vendor.get, HA{HiFHF| super 7] UL EH B2
0] 2 # P ThAEER FB_Generator F1[%] Vendor, 3 H.f# ] CONCAT BRI HUGHEAT 7455

BE I

n Explorer (Ctrl+;)

‘TwinCAT Projectl’ (2 projects)
AT Measurement Projectl
ZAT Projectl

'STEM

OTION

b [ External Types
P [& References
3 DUTs
CJ GVLs
4 [ POUs
b (5] FB_Generator (FB)
4 E FB_GeneratorEX (FB)
54 Flash
4 Bl Vendor
=5 Get

FB_GeneratorEX.Vendor.Get + X

VAR
END VAR

[PV

F——

= 1 Vendor := CONCAT (STRl:='Company ¥ and ' ,

[*]

STRZ2 : =SUPER" . Vendor

)i
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(25) BEE—NITEM—NEMEE, EREF s flfhix > oh e Bk 8508
7E MAIN F2/7 7 R T B Th RE B 75 B AT cycletime 5 A\{E 4 3S B A]

MAIN += X

PROGRAM MATN
VAR
fbGeneratorl : FB GeneratorEX;
tCycletime: TIME;
sVendorl: STRING;
inputl: BOOL;
END VAR

e = R ¥, DY R 7L I %

fbGeneratorl.Cycletime :=|T#35;

LI T BT S R TR
;.
]
o
ot
'_l
1]
Hh
o
[y}
4]
5
Ul
H
W
it
o]
H
'_l
]
[l
W
7]
=y

tlycletime := fbGeneratorl.Cycletime;
sVendorl := fbGeneratorl.Vendor;

woomo -

(26) N #2791 H. login J& 7] AW %2 3] vendor 12 B FI [ 7457 55 Ny Company Y and
Company X.

MAIN [Onling] & X

TwinCAT_Device.0OP1.MAIN

Expression Type Value Prepared value Address 8
+ @ fbGeneratorl FB_GeneratorEX
@ tCycletime TIME T35
@ sVendorl STRING '‘Company Y and Company X'
@ inputl BOOL
4
1 //=========wyrite propsrty==========
2 fbGeneratorl.Cycletime := T#35;
3
4 //=========Msthod call (s5)==========
5 inputl|ffiE := fbGeneratorl.Flash();
4]
7 [/ /=========read property(ies)======
g tCycletime] Ti#3s | := fhGeneratorl.Cycletime;

sVendorl] CompanyY » | := fbGeneratorl.Vendor ;[RETURN

(27) HHi#IT scope view MZZF] inputl 4 1 #) true, 2 ) false.
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Chart 4 b
Start 1?D52D25D|End 17DSST3TD|PU5 0.00:00:01 ?D5|'ﬂma 17:08:21 585|Da15 201555040

b 11 |[S000008] 1 « b i [EOTO| 3 © | o (e 1 X R 12

1.1

0.95

0.8+

0.65

0.5+

0.354

0.24

5.0 |
E-002

-0.1 4

25

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 9.000s 10.000s

5.3.2. =T Extend K] FAQ

® IhRebhgdkik. 5 FB NHERASAE E . Method. Property. Interface #51] LK/
® HKFEE

KT G Method, T 0] DLJRE A S gk A&, 0] DL B4 5 A0S B B 1% .
Sl FES, AEREHE, BRI & 48 H B )5 1 Method.
® This £ Super

HEH TN Method, #ieHILFEIFESR T, (HACK GAFXF G UANFEIRIEI . i
W E G| 2K R Method RIS ThRE, LRI E Supper.Method KL .

5.4. 33— Interface #}5H (Impement)

5.4.1. 7~

PLRFE “\TwinCAT 3 AT T#b\11 TC3 %+ & TwinCAT3-O0P Zfs”
2 : interface 1 implements FI¥E/4H .

(1) #FrEPLCUIH, 4N ooPr2.
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Add New ltem - TwinCAT Projectl ==
4 Installed Sort by Default ~| & Search Installed Templates (Ctrl+E) P~
¥: i p
Plc Templat .

I— W Standard PLC Project Plc Templates Type: Ple Templates

© Online Creates a new TwinCAT PLC project
m Empty FLC Froject Ble Templates containing a task and a program.

Name: [oop2 |
Location: cusers\ericyang\documents\visual studio 2012\Projects\ TwinCAT Projectl\ TwinCAT Projectly -

(2) A%E POUs ¥l Interface.

B [J External Types
[ [:3] References

[d DUTs
[J GVLs
|4 T- POUs | ,
=] MA & PpoU..
C3 VISUs % Import PLCopenXML... @ POU for implicit checks...
b fgh PlcTask [ Export PLCopenXML... “¢ DUT..
(@] 00P2 Inst: ¥ cut CtrleX @ Global Variable List...
SAFETY
Cos ol Copy Crl+C [&1 Referenced Task...
Vo X Delete Diel & Visualization...
a%Devices T Rename Visualization Manager...
&+ Mappings 5
5 Vapping Properties Alt+Enter Image Pool..
— =0 Interface...
Description
Parameter List...
Test List...
Y Y NI
(3) B4 N |_LampControl 3 H 5t OK #4761 2 .
Add Interface @

= Create a new interface

Mame:

I_LampContral

Inheritance:

[] Extends:

(4) A8 1_LampControl ¥ 2 NN F5v%, on Al off 43 HICERAT HY 2 NIhiEE, AT
MIZRAT, IR [H1 2R 2 BOOL.,
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4 [ POUs

w1 LampControl

%WSU; [# Import PLCopenXML... op  Property...
P w3 PlcTask (PlcTask)
IE‘T]OPEInstance [ Export PLCopenXML... +.D Existing Item... Shift+Alt+A
AFETY M cut Ctrl+X ‘& Mew Folder
- I R P I
Morer 55 I LampControl.Off & X
- ’ﬁu . 1 METHOD Off : BOOL

tion Explorer (Ctrl+;)

an "TwinCAT Projectl’ (1 project)
iNCAT Projectl

SYSTEM

MOTION

PLC

b [ External Types
I [-5] References
3 DUTs
CF GVLs
POUs

VAR INPUT

2
3 END VAR
4

I LampCeontrol.On R X

il METHOD on : BOOL
2| VAR INPUT

3| END VAR

4 5@ [ LampControl
By Off
ﬁ?‘ On

P= wici -

(5) BOQIEL T EIFaa a0 @& ThRe P s Blix 24z 1 3 H g 5 L AT, £ 4
POUs HritthfgH:, HL4Thfgdk )y FB_Lamp_ONOFF, 3 H’4)i% Implements, fEi%
THE I3 2 AT B g 4 142 11 1_LampControl

a  Mame a  Type Origin
= oorz pplic
=2 pous
* hTypeSysbaﬂ
Add POU (23]

@ Create a new POU (Program Organization Unit)

Name:

Type:

FB_Lamp_ONOFF

() Program
(@ Function Block
[ Extends:

Implements:

Access specifier:

1_PLCeontrol E]

[

Method implementation language:

[Shucmred Text (ST) - ]

() Function

Implementation language:

[Shucmred Text (ST)

7

[ Open J[ Cancel ]

(6) 5ERUSEIHE FG Hn] LAE On F1 Off i 5 sEIAAD, SR iy A8 & R 75 2L
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BI7E FB_Lamp_ONOFF 1, T4 & method H1,

FB_Lamp_ONOFF.On + X ~ FB_Lamp_ONOFF.Off & X -
2 METHOD On : BOOL D i METHOD off : BOOL D
4 » 14 »
- -
1 _bstate := TRUE; 1 _bstate := FALSE;
2 // Output 2 /7 Output
3 bOutHW := TRUE; 3 bOutHW := FALSE;

FB_Lamp_ONOFF & X

1 FUNCTION BLOCK FB_Lamp ONOFF IMPLEMENTS I LampControl
2 VAR INPUT
END VAR
VAR OUTPUT
END VAR
VAR
_bstate: BOOL;
bOutHW AT%Q* :BOOL;
END VAR

(7) & TFRB IR —ADDREPSEIX AN, BXThREHR4 N FB_LAMP_DIMM.
Add PQU =

@ Create a new POU {(Program Organization Unit)

[

e

I
1 & n

woom

Name:
FE_LAMP_DIMM

Type:
) Program

@ Function Block

[ Extends: s
[¥] implements:  I_LampContral E]
Access specifier:
[ v
Method implementation language:
[Struch.lred Text (5T) - ]
() Function
Implementation language:
[Struch.lred Text (5T) - ]
COpen ] [ Cancel ]
5% 146 7T 3t 430 I 2015-9-25
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(9) H#E%W'S On Ml Off LB,

FB_LAMP_DIMM.On & X

[ S

METHOD On : BOOL
[ | _bstate := TRUE; o
2 fout := fout + fInc;
= 3| IF fout > 100.0 THEN
4 fout :=100.0;
s| EnD IF
6| iOutHw := LIMIT (0,REAL TO INT( fOut),100);
2 METHOD Off : BOOL
1| _bstate := FALSE; o
2 _fout :=_fout - fInc;
= 3 TIF _fout < 0.0 THEN
4 _fout :=0.0;
5 END IF
6§ dioutHw := LIMIT (0,REAL TO INT( fout),100);

FB_LAMP_DIMM + X

1 FUNCTION BLOCK FE_LAMP DIMM IMPLEMENTS I LampControl

= 2 VAR
3 _bstate: BOOL;
4 _fout: REAL;
3 _fInc: REAL := 0.5;
8 iOoutHw AT %Q*%: INT;
7~ END_VAR

(9) B BUAELE SRR SRR — A% 1, (HSEBAS AT LBUA AN, [l 51
RE 7 st AT AN 32 1 R S BIAL ST 22 06 SR ) D) ik
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1 PROGRAM MATN
= 2 VAR
3 fbLampl : FB_Lamp_ ONOFF;
4 fhlamp2Dimm :FB_LAMP DIMM;
=] ipLampControll : I LampControl;
& change : BOOL;
7 bOn : BOOL;
8| END VAR

-

= 1 IF change THEN

2 ipLampControll := fbLampl;
= 3 ELSE
4 ipLampControll := fblampZDimm;
END_IF

1 o tn

= IF bOn THEN
//fbLampl.on() ;

ipLampControll.oOn () ;

3w m

= 10 ELSE
11 //fhLampl. Off () ;
12 ipLampControll.off ();
13 END_IF

(10) ﬁu%‘ﬁﬁ%ﬁ% MR a] LUE N A — AN B, JFHFIH FOR &3

SEE—2%1

[

.y

oy

oo m

|
Lok

[

1y

oy

oo m

AAi BN NZK:, dF Beckhoff AR IENAAT, WA SEM, EEEBEREE:

IECIRt s DR %lﬁﬁi‘ﬂéﬁf

PROGRAM MAIN OPPZ

VAR CONSTANT
nNNROFLAMPS : UINT := 4;

END VAR

VAR
foLampl : FB_Lamp ONOFF;
foLampZ : FB Lamp ONOFF;
fhDimmerLampl : FB_LAMP DIMM;
foDinmerLamp2 : FB_LAMP DIMM;

iLamp : ARRAY[O.. (nNROFLAMPS - 1)] OF I LampControl;
ni: INT;
bSWitch: BOOL;

END_VPAR

ilamp[0] := fbLampl;

ilamp[1] := fbLamp?2;

ilamp[Z] := fbDimmerLampl;

ilamp[3] := fbDimmerLamp?2;

FOR ni := 0 TO nNROFLAMPS -1 DO
IF ilamp[ni] <> 0 THEN
IF b&Witch THEN
ilamp[ni] .on();
ELSE
ilamp[ni] .Of£ () s
END IF
END_IF
END FOR
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5.4.2. =T Interface ¥] FAQ

& FELINE
—AMEO, ATARK DR,
WO RAAZR., ik, JEE In A AR AR, HA RS SRR,

® EIIMIFB Sk,
BEOR—NNEFX

PROGRAM MRIN

WAE

Countl:FB Count;

CountZ:FB Count_ex;

iCount:TI Count;

® IHREHIWE

IF HOT input THEN

iCount:=Countl:

ELSE| VAR MAIM.iCount : I Count ]
1 - L i

® WL MMEO, BEIIERNE.

iCount.M Count (bEnable:= Startcount, i_Work=xi , k_Work=xk ):
iCount.P Max j:=100;

max_i:=icount.P Max i;

iCount.F Max k:=300;

max k:i=icount.P Max k;

® 7 FB I i&FE Implement 117 X
% FB B A DL FE Extend & Implement, & K3k T8 0 L S5REA € LR &

i R

=

o

(=2

FUNCTION BLOCK FBE Count ID-!IPLEI-!IEI']TS I Count I

VAR THFUT
END VAR
VAR OUTFUT
END VAR
VAR
i: INT:
max_i: INT := 755;
k: INT:
max_k: INT := Z22&3;
END VAR

X BRI T FB Al Interface XHK. BUEACALFHE], AFmAH[, A E(E¥A Implement, £
ST RV FRET AR :
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k Work=xk };

1 FROGRAM MATN
= z VAR
3 Countl: FE_E::um:;
4 CountZ:FB_Count_ex;
5 iCount:I_Count;
c
i
1 f/Count2.M Count (bEnable:=5tartcount, 1 Work=»x1 ,
2| //bCheck:=Count2.M Check (bCheckValue:=bCheckValue ) ;
3
4 ff/Count2.FP Max 1:=100
s|  //Count2.P Max k:=300
@

o

I
Lo

IF NOT input THEH
iCount:=Countl;

EL3E

iCount:=Count;

bCheck:=Count2.¥ Check (bCheckValue:=bCheckValue };

END_IF

W% Impement 15A]), LAMRES IR

5.5. B

5.5.1. B85 E (Static) MIEHFZE (Temp)

VAR (JR#B48 ). VAR TEMP (Ififf48 &), VAR STA (F&4 &), AR POU FHX

Ao
VAR VAR Temp VAR _Sta
PRG F1 FB Hidfz Btz Hidiz
FC 1 Method widiz UG FH#E I UE 1L ER/S R U

5.5.2. ¥#%kH] Method: FB_Init, FB_Exit, FB_Reinit

TwinCAT 3 "/ FB, ¥4 T 3 MRFEEM Method: FB_ Init, FB_Exit, FB_Reinito W ZH# 1)
Method, @4 AHFZ—, SRR E R [H H 34T

FB init

FB reinit

FB exit

AL EN NEZY:, AF Beckhoff AF IERKAT, WEREN, SEERAEL:

BLHE T REHL BR & BT LA AR
PLC 27 5 8l Hi#44T. (SAFEOP => OP)
P LN

ALHE D RE S EL T W) A A AR
Dhae sz & it (Online Change) AT .

BRI AT
Download. Reset 8{# Online Change i $117 .
ZE 150 71 4t 430 T
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ML
{le Comment edited with ¥MLSpy w2008 rel. 2 =pZ (hitp:,/fwww. altowa com) by SHOCK (SHOCK)
4 dynamic—text
¥ header
4 text-list
a text (57)
= prefix = id {} chinese {} english
1 Main Fage 1 THERE Main_Fage
2 Marual Page 1 FzhiEm Marmal Page
3 Alarm_Fage 1 1EEEE Alarm_Fage
4 Monitor_Fage 1 e Monitor_Fage
5 Setting Fage 1 FRERE Setting_Fage
6 Language 1 074 English
o 7 i TEIR Noblarm

] 1 EREL M arml
9 alarm z jpE AlarmZ

10 alarm 3 REEs Alarml

11 alarm 4 JREE4 Alarmd

12 alarm 5 RS AlarmS

13 alarm =] B2 A armb

14 alarm T ERET AlarmT

15 alarm 3 EEEs AL arm

16 alarm a REEY Alarmd

1T alarm 10 EEE1D Alarml0

18 alarm 11 REE11 M armll

19 alarm 12 iF&12 Alarnl?

Kil 1
Text I Grid I Schema/WSDL Authentic Browssr

Jomidi 1" it, UFRSIEE RS HIN. 27 batda e 17 SR8 1 B 12 I 7355050 L1 H 5L
FAPRIEL T o

Y SERRIIESE, ShASSCARIFTAE XML SCIH 2 F DEMO i 1) XML SCPERIEEL

13.6.6. 3] 1: B 3GREER

AFCE RIS 11 2 HMI 7R 77 22\6 TwinCAT HMINS_ S 1 o A Soai 245 8

13.6.7. S2f] 2:F BB

\BCESCRINE 11 & HMI Rk 77 22\6 TwinCAT HMI\6_ =2/ 2 FH & 38 EXP”

13.7. SE4] 3:TwinCAT 3 HMI

F£ PLC Control H1{] Target Visual Ui 248 A 17, Fx 7 F R AR A0SR T 4, b m)
PAR 2 PLC raxbfiatT, & BB R, Al ARSI B 75 24 PLC L2238 ANA
MR, A RE SRR I 42 B iEAT .

TWinCAT HMI CE, K& Hi.
TWInCAT HMI, “ZZZ57E Windows XP B Win 7 #{E R4 L, #HERKSER.
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HEARESIR

LR E “\TwinCAT 3 N[ 708\ 05TC3 25 F15 TwinCAT3HMI AJMALGaAE 7, 1E#&: I8,

13.7.1.

HTEE— PLC FLA Y “new projectl” X ANHT I H 43 VISUs 4 i —>
R AL E A Y “visualization”, EFEUNT

fa] Solution TwinCAT Projectl’ (1 project)

D

4 ol TwinCAT Projectl

4 [ sysTEM i I
A License & POU for implicit checks...
@ Real-Time % DUT...
b Tasks @ Global Variable List...
Rout:
gls Routes . [&1 Referenced Task.
[&] TcCOM Objects
MOTION & Visualization...
4 PLC Visualization Manager...
4 new projectl Image Pool...
4 z=| new projectl Project 0 Interface..
b [ External Types -
B ter List...
b [ References @ Parameter L
3 DUTs Text List...
3 GVLs ‘0  Existing ftem... Shift+Alt+A
b [ POUs *4  Mew Folder
b B PlcTash Add [d Existing Folder Content...
[&] new proje [ Import PLCopenXML..
é SAFETY @ Export PLCopenXML...
C++
b /0 o Cut Carl+X 0 Messages | Clear
ol Copy Ctrl+C File
X Delete Del
L Rename
# Properties Alt+Enter
C——————— . -

AL EN NEZY:, AF Beckhoff AF IERKAT, WEREN, SEERAEL:

Add Visualization ==

@ Creates a visualization object

Mame:

isualization

% 389 W
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@) ?‘ﬁ@m}: Twincat 2> EL#3E N visualization ) 7L 1H]

Visualization® + x

@D o-E| &= =] search Toolbox P
Search Solution Explorer (Ctrl+;) p- jBo=ic -
7 Solution TwinCAT Projectl’ (1 project) e
4 Gl TwinCAT Project1 Rectangle
4 [ svsTEM Round rectangle
1% License Ellipse
@ Real-Time —  Line
b B Tasks Polygon
g Routes Polyli
[B] TecoM Objects ovine
& MoTION Bézier curve
] Pie
ew projectl G Image
| new projectl Project B Frame
b [ External Types 4 Measurement controls
b .
[ References h  Pointer
3 DUTs .
a GVLs = Bar display
b 3 POUs B Meter 90°
4 [ VISUs 4k Meter 180°
] Visualization £ Meter
] GlobalTextList @ Potentiometer
3 % P\cTaTk (PlcTask) il Histogram
Vi tion M. . .
1) Visua ization Manager 4 Lamps/Switches/Bitmaps
[&] new project1 Instance =
| saFeTY k  Pointer
B+ Image switcher
b o © Lamp
@ Dip switch
-

Code Analy... ISR Resource V... y Toolbax _
168 T A A ) 2 A Iﬁi‘i HAEE AL toolbox Al properties, HJ U\Jﬁ TR

PRV R R
g EAbAUbIET, TEPMMEF, KHEZE a RN, b E M.
%IEQD‘F:

PROGERAM MAIN

VAR
a : BOOL;
b : BOOL;
END VAR
b:=a;

(3)  XH, AT — MR —AMLKT, X RIHZESE Push switch LED Al Lamp,

4 Lamps/Switches/Bitmaps
k  Pointer

Image switcher Visualization® +# X

Lamp
Dip switch —
Power switch
Push switch
Push switch LED

Racker switch

T MeEee 2O

Rotary switch

(4)  BATRAIANBALLT, AR E R TR

- Pasition
X 30
This property contains the name of the instance that v =
will represent the selected visual element in the Width 70

visualization.
Height 70

Properties Variable

(5) B P RIRATERE 7 AR A rT AR R AT &R . TER A B AR B Variable #3
, 1B EUFJ?EWJMEE] FESRH PIEHE AR BIFE 7 R AR &, 153 Bool 147

Eb
% 390 71 3t 430 T 2015-9-25
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ez
Categories
Variables a  MName Type

'@ new_projectl  Application

I pous

<. ElMaIN  AROGRAM
- #a BOOL
@b BooL
I +@ TypeSystem
(6)  [AIFEM), FRATN AT A EEs:, (E/E A B4 F] Variable #1745, 1+ Bool BY4F

Ha
(7 BB, AREAE N mErt et R

WILEIRES
| - = | P Attach... = - |E
I= -| < & [new_projectl -|| = g

Visualization + X

[

N

F Ja BPRAS

Ko
3
[

al

b Attach... ~ - E
= '| - |new_projed1 v| | m €]

Visualization +

(8) MR FRFHRACHHRERRIA R R, XEFERN = Mk, it
3, — NHERE, — N Esh#kd. 5 alfE4 4 toolbox H ik Measurement
Controls>Meter. Histogram LA & Common Controls—>Button

4 Common Controls
Label
=l Combo box integer
2] Combo box array

4 Measurement controls
k  Pointer
e Bar display

- l i Button |
& Meter 180° =
[ Group box
Meter

. @ Table
Potentiometer N
. [ Textfield
il Histogram |

Y S I ERY A Eh e AL R ® renllihar

250391 5 F£ 430 7T 2015-9-25
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Visualization® +

100.0
80.0
60.0
40.0
200

0.0

#h7e: XEIAIFEEREANNEF, BFWT:

v+ < R

1 PROGERAM MATN

Z VAR

2 nMeter : INT:=0;

4 aHistogram : ARRAY[(..100] OF INT;
S xBtn : INT;

& i H INT;

7 END VAR

| IF xBtn=1 THEN o
2 nMeter:=nMeter+1;

3 IF nMeter>»5S THEN

4 nMeter:=0;

5 END_IF

& FOR 1i:=0 TO 5% BY 1 DO

7 aHistogram([i] :=i;

8 END_FOR

: END IF

100.0
80.0
60.0
40.0
200
0.0

(9) PR, R R E] value 755, E?EEE@IU,QEED, FE 5 R RN 1 AE
BRI AL E, EFF Int HAZE nMeter

Properties

- 1

W Fiter ~ | ¥ Sortby * %ls::rt order - DExpert

PRI BB T LT R, 405 Scale, EIFHENL,

Property Value
Elementname GenElemlInst_12
Type of element Meter
I Value I
= Position
X 173
A 10
Width 250
Height 250
+ Background
+ Arrow
+ Scale U et L s LS a3 NS
+ Label Value MAIM. nMeter
+ Colors P

250392 51 F£ 430 7T
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S8, ZIINSE RN BOTIRZIE . KIEZIE . EZE. BIZIE

= Scale
Sub scale position

Scale type

Outside

Lines

Scale start
Scale end
Main scale

Sub scale

0
100
20
5

Scale line width
Scale color
Scalein 3D
Show scale
Frame inside

Frame outside

1

[ ] scalecl..

O
O

(100 EHHRIRE, fEJE LR F4KF) Data array #5755, E?E*ﬁﬁﬁﬂﬂﬁfﬁg, FEFLH KIS
TAE AR BIRE AR B, e F Int RUAGALAR B aHistogram

Properties

f Filter ~

~ 0 x

¥% Sortby - %l Sortorder ~ [] Expert

Property
Elementname

Type of element

Value

GenElemInst_13

Histogram

I Data array

Displaytype
Line width
Show harizontal lines
Relative bar width
+ Position
+ Scale
+ Label

+ Caolors

Data array

Bars

60

MAIN. aHistogran| E1

IR ZHLFRE T LMB L, $R3] Scale JEITEHL, ZIMEAR N 752 R R 2B U 24,
KNS H IS IR ZIEE . 2208 ERIFE . BIZ1E

= Scale
Srale start 0
Scale end 100
Main scale 20
Sub scale 5
Scale color [ ] 192,192,192
Base line 0

(11 Pl AR A o 8 A

% 393 7 £ 430 W
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Properties

¥ Fiter = | ¥5 Sortby - %lSort order - |:|Expert

Property Value
Elementname GenElemInst_16
Type of element Button
+ Position
Use gradient calor |
Gradient setting .:| linear, Black, White
Button height 0
+ Bitmap info
+ Teuts

+ Text properties

+ Abszolute movement
+ Relative movement
+ Text variables

+ Colorvariables

+ State variables

+ Inputconfiguration I

EJ& A LR B Texts #7285, JEITJRAE Text 55 0% IR~ %A Confirm Botton, 45144 r 4
— R

= Teuts
Text Confirm Button

Tooltip
$2 N K4K 2 Inputconfiguration Fr%%, FEJF 54K E] OnMouseClick

- Inputconfiguration
OnDialogClos... Configure...
+ OnMouseClidk Configure...

OnMouseDown Configure...
Mt Configure J&2xi#fH —/NATIEHE, FEXSTEHEA M) ZThRERS, X HIRATERE Write a
Variable

, R

# Cloze Dialog

7 Open Dialog

%> Change the language

# Change shown ¥isualization

F Execute conmand

# Switeh Framevisualization
% Write a Variable

Exerute 3T-Code
*% Toggle a Variahle

1]

(12) XN gEMBINSEEEFRS, £ Choose variable to edit ££H Fi%# Use another

variable, 7 2 A X # 5%, ,ﬁﬁﬁgﬁéﬁﬁE@Xﬁiﬁ@%%ﬁiﬁ%?qﬂE‘JS@‘FJ}E%,
% 394 7 $£ 430 W 2015-9-25
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HEHE Int B4R & xBtn
o oo S T ==

£ Cloze Dislog # Write a Veriable

F Open Dialoz Write a Variable

| | #° Chenge the language

Tnput type
7 Changs shovn Visualization Textinput v
Choose wariable to edit

|::\ Use text output wvariable

@ Use another varisble

MATH. =Bt

]
DOE

=
W8 5E G properties iR &G 11T EoR:
= Inputconfiguration
OnDialogClos... Configure...
- OnMauseClide Configure...
Write a V... *p variable: MAIN 3B, .
(13) bkEfEsRUR, Aamaad = mEgt et R
HILRIRES
> +| - % | new_projectl Ay mE|EEEmD | s e E DD,
Visualization + %
Confirm Button |
AT J5 PR
#0395 71 3L 430 0T 2015-9-25
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|r1ew_pr0jed1 vl | m €] | SEEEED

Visualization + X

=

100.0 100.0
80.0 80.0
60.0 60.0
40.0 40.0
200 200

0.0 0.0

Confirm Button |

(14)  HAHEPA BARERIERNIIRE: 1% T 5 HE DL % T e B iE & . JAl1#E %k
W — AR, KA 4404 Dialog_1, SRJETHE

Add Visualization E
@ Creates a visualization object

Mame:
Dialog_1]

% Dialog 1, & H AN HIUZA SRR, X BT EALE Use visualization as Fr%%
AT SO R B, R N F SR BLEFE Dialog

Properties -~ o x
Dialog_1 File Properties -
= | s
E Advanced

Always link False

Compiler defines

Enable system call False
Exclude from build False
External implementatior False

B Misc
FileMame Dialog_1
FullPath D:\Backup\Documents\Visu:
Bl Security
Encrypted False [Inherited]
ObjectProtection None [Inherited]
Signed False [Inherited]
B Visualization
Size 1024, 768
Size mode AutoDetect

[-]

Use visualization as Visualization

Dialeg
NumKeypad

25 396 71 F£ 430 7T 2015-9-25
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(15) 4 Visualization ST H 4 — 26 5 B0 1 SC5, B AR IR AR A HE 4 458 FH 1) A2 AE

Toolboxs H' Basic>Rectangle, FFENII—1&4H, 1 Text i H A Change the
language

Visualization_1* 7 > JEE|GHEE

b

ST

SFC

FBD

CFC

Change the language LD

A IXANE, AEA MY B YEAS F 8 3] Inputconfiguration fE T, i Configure Ji& 75 H 1K)
X 4 HE 22 M 357 P XUy Open Dialog, S B A7 4 8o He @ 1

= Inputconfiguration

OnMouseDown Configure...
OnMousellp Configure...
+ Tap
+ Toggle
0397 W 3t 430 T 2015-9-25

AR A NG,k Beckhoff AR IERXKAT, WHLN, & EHEBEAIES: BCGZ Lizzy Chen



TwinCAT3.1 AT _V1.01_20150925

o

i 7l e |
# Open Dialog Open Dialog

# Change the language Dialag:

# Change shown Yisualization

# Execute command

# Switch Framevisualization
45 Write a Varisble

F Execute ST-Code

% Toggle a Variable

Tpdate "% 4 BEperameter in case of result

II

Use Value =
O Fone B
] )4
O Cancel
O Abort
R -

Open Dizloz modal
Fosition to open
@ Centered
(7) Position

14

e

(1)

( oK | [ camea |

7T Dialog [ FHizE#, 1 Dialog 1, XANakAFRATNINIEE S 1 8 P So:
77 Position 7] PAEE S5O AELE D R R B

Open Dialog

Dialog:

FilellpenSave
Login

"% .4 BEparameter in case of result

Open Dialog modal
Fozition to open
(7) Centered
@ Position

¥ 10 D
y: 10 D

(16) AN 7E Dialog_1 iIXANSCAFHT, 5 SCPIANZAL, i 44 9 it B i =

25 398 7 F£ 430 7T 2015-9-25
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Visualization 1 2 Dialog_ 1* + X

Chinese

Enaglish

(17) &, EAEMME RS D VISUs U R T 2 31 GlobalTextList X /N SO

4 [If rC
4 [ new projectl
4 2] new projectl Project
[ External Types
B .3l References
3 DUTs
[d GVLs
b [ POUs
4 |ZF VISUs
& Dialog_1
&H) Visualization_1
&7 GlobalTextList
B E';: PlcTask (PlcTask)
A Visualization Manager

[&] new projectl Instance

Wiz G2 I HIE Visualization o D& iR KPR T, £ AR, AR
3K E] Add Language, .o J& £E 3 H (106 T HE 45 75 2R K18 = dr 44

Visualization_1* 2 Dialog_1* GlobalTextlist & _

ID Default
1 ST |
Cut Ctrl+X
2 SFC : r
5 LD Copy Ctrl+0C
0 IL Delete Del
3 FED Display Mode *
8 English % Select Al Ctrl+A
7 Chinese -
Add L
] Change the language St
4 CEC Remove Language
] Import/Export Text Lists
] Export All .txt Text List Files
] Export All Unicode .txt Text List Files

% 399 ;£ 430 W 2015-9-25
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Choose language @

Please enter the language name:

Chinese

FEBT A 5 2 N A R R ST

GlobalTextlist* + » RUBTElREid=1im Dialog_1
1D Default Chinese

4 CFC EEREREEE
6 Change the language HRIES

7 Chinese b

8 English =HiE

3 FED ThREHRE

0 IL BeE

5 LD i

2 SFC I =2 BE B
e

(18) [A#] Dialog 1 [, % Chinese #&4l, 7£72MJEMEA: B4 Inputconfiguration fEJT,
H5f; Configure 5 785 H G EHE Ze 1 T XUt Change the language, X1 % 45 il < W
Hg

Visualization_ 1 & Dialog 1* # X .

Chinese

English

3 400 7 3£ 430 W 2015-9-25
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F Close Dialog
F Open Dialeg
§§3|Cha.nge the language |

# Change shown Yisualization
F Execute command

# Switch Framewisualization
4% Write a Variable

F Execute ST-Code

4% Toggle a Yariable

FE 72 JE A A5 Language 25 A AL 1K) /N

Change the language
Language:

AR5 A IERE P SR BATNIRI R A 11 5, e, e

Categories
Languages(Project) MName Type Address Origin

Languages(Libraries) || . g)

(18) FikEfEmmIE, mEaad o mizgr St MR
WIHEAR A

25401 51 3£ 430 7T 2015-9-25
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Visualization_1* 7 > JUEILSEE
L ]

[ s |

SFC

FBD

LD

‘ CFC ‘

Change the language |

H.i7 Change the language %41 & H B0 TEAE e 4441

Visualization_ 1 + x JEE|GHEE
b
IL
5T
Chinese
SFC
English
FBD
CFC
Change the language LD

. Chinese #%4 )5, FrE R NH L

HeE
gk
B
Il B ThiEE B
mig
MaEkE
EETHEREE
RS HiE
402 T 3t 430 7T 2015-9-25
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13.7.2. f§ HMI 5 PLC 5

HMI 7] LIS T PLC FEFIBATIEANLEE 5 —& PC L. 5 TC2 filk, #D 2 AfET A
2 PRO SCAFIRARHS A AL 35 1) 2% 1 o

HMI ZREMALIEAT, W AEALEE A PG B [, Add Target Visulisation, DUMEGIEH—/
Target Visulization Client, %A f5 284 44 H T .

TargetVisualization & 3¢ RUETE|RET HEEES GlobalTextList TwinCAT_OOP
IStart ¥isnalization: I Vizualization D
lTpdaterate (nz): 200 g

Input Assistant

Show used Visualizats

Sealing options Text search | Categories |

@ Fixed () Isatrapic ) Anisetropic |\-’isua|izations{Project) | N
Wisualizations{Libraries) @ Visualization
Client width: 2000
Client height: Z000

Presentation Options

hntialiased Drawing

Defanlt text input

Input with: Touchscreen -

WRAERE G2 FizfT HMI T2 E S —& PC Ligfr, PC E2e3E TC3 1Y XAR 341, Jf
5 PLC B . (E—RRAHE RS TC3  ADS, iERZHRAD
o5 28 i EXE A INT 0] DA #1332 17 =i [ 7 PC,

403 7 £ 430 W 2015-9-25
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Windows7 (C) » TwinCAT » 3.1 » Components » Plc » Tc3PlcHmi »

FIED zl= ESIE

£ B BRs

. Port_851 2015/6/24 16
Te3PlcHmi 2015/3/31 15
£k Tc3PlcHmi 2015/6/24 16

p
| Te3PlcHmi - iTE#E

MR HWE(E) BI0) EFN EEI(H)

[[Tc3P1cHmiConfiz]
AmsNetID=127.0.0.1.1.1
AmsPort=851
StartVisualization=HMI 1
CommBuffersize=50000
FaintBuffersize=50000
IpdateRate (ms)=200

BECKHOFF
TwinCAT 3

RrG7 ERNNS

SRR BEE ARSI NetID, AR I A4 FK . EEanflsh I H 1 “Visulization”

TIP: 8 H 12 H Lizzy Chen FEFIE MK, XP T, HMI SR ANLIEGL LR PLC F5EFF 45
AT

% 404 7 $£ 430 W 2015-9-25
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13.7.3. HXER

Solution Explorer

@ o-a| &=

hmi_2 HMIL_1 TargetVis.
@ Settings ID Default Hotkews | @

Ganeral EXXTN

Search Solution Explorer (Ctrl+;) P -
TeCOM Obiect N I Use Unicode strings I
[= ects
MOTION ’ Use CurrentVisu Wariable

Style settings

Selected style: Default, 3.1.2.0

Preview:

b [ External Types

Buttor

b [l References
b [ DUTs Radio
3 GVLs _
4 [ POUs R

5] FB_BLINK (FB)
@] FB_FLASH (FB)
5] MAIN (PRG)
4 [ VISUs
& HMIL
& hmi_2
D GlobalTextlist
&# GvL
b 5 PlcTask (PlcTask)
91m TEST_Liéme
4 [Fh VISU_TASK (VISU_TASK)
'5.1 Visu

Elems.Visu_Prg
e

Error List

13.7.4. BBRHE

A fifp A I IR ] R

pu

405 7 £ 430 W
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w TwinCAT Project2 - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT PLC TOOLS SCOPE WINDOW  HELP

e-o B W - @ -] b Atach.. - [Release - [TwinCAT RT (x88) B
wEn | 6 7 | [<Local» -] i [tesTa -] = g =0 |90 i
Solution Explorer ~ I x| hmi_2 MAIN [Online] HMI_1 TargetVisualization HESES =
W o-a@| &= ] Settines| | Defanlt Hotkeys | & Visuslizations | 82 User management | %2 Text list sett:
Search Solution Explorer (Ctrl+;) P~ Gemeral ssttings
. Use Unicods strings
[@ TcCOM Objects a | |
MOTION Use Current¥isu Varisble
4 [ rc ) e 1 .
TEST 1 Style zattings oS, B HERBRYIEIRE
4
2 T TEST 1 Pro Selacted style: Style 3, Gradient linear 1, 3.0.0,0 (Beckhoff Automation GnbH) v
&=l TEST 1 Project Frovi Default, 3.0.0.0 (Beckhoff Automation GmbH) ]
b 3 External Types TevLew Default, 51.2.0 (Reckhoff Automation GmbH) |
b Ref Flat style, 3.1.2.0 (Beckhoff Automation GmbH)
2l References Style 2, 3.0.0.0 (Beckhoff Automation OmbH) 1
b [J DUTs ISt le 7 3 (Beclkhoff Automation GmbH)
5 0 off
3 GVLs Style 3,
4 |5 POUs Style 4, |
- Style 4,
] FB_BLINK (FB) Style 5, Gradient sxial 1,
Style 5, Gradient axial 1, eckhoff Automation GrbH)
it FB_FLASH (FB) Style B, Gradient axial 2, 3.0.0.0 (Beckhoff Automation GmbH)
F] MAIN (PRG) Style B, Gradient axial 2, 3. ckhoff Automation Gmbl) |
. Style T, Gradient double limear 00 (heckhoff Automation GmbH
I VISUs Style T, Gradient double line 2.0 (Beckhoff Automation GmbH
] ML Style 6, Gradient double lime 0.0 (BeckhofE Automation GmbH|
i Style & Gradient double line 2 0 (heckhoff Automation GmbH
& hmi_2
B GlobalTextList
b VL Y ~
b [ PlcTask (PlcTask) "ﬂ)
23 TEST Ltmc . s
4 [f5 VISU_TASK (VISU_TASK)
£ i i 4
4 B nEsES

%00 DELL Hiili |, J Default 3.0.0.0 A, HuHe RS SR T -

14, EEMVBEEE

FEEA: TC3 1Y ADS B, PLC B -5 7 ekzh, ERIA PLC T H ¥ 154 851, FrLAAE
FrG G R ) Port 801, A Port 851

14.1. #ER

TWIinCAT /225 T PC Ml Windows [FI4% ] 524¢, AT LMRJ7 8 8 B3 Aol R o 24 7 7%
A P R R A TR R R 55 4% B A, B SO R L T, S PLC
i Il £ 0 B P

Beckhoff $2 ity £ I AEfL TwinCAT Database Server, FHT-SZ3 TwinCAT PLC F| Database [k
¥ ¥, 5 TwinCAT OPC Server 25{L, TwinCAT Database Server 2 3& i ADS & il £ PLC
Bls, R REEESIEE (Database) F[ZE (Table).

8%, TWinCAT Database Server N &35 £ 504G BT £ 16 PC |, 4, 1% PC _FIf N 2235 TwinCAT
Demo fix B # TwinCAT CP, DAHEf: ADS i@ ifldE 11,

406 7 $£ 430 7T 2015-9-25
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16. M TwinCAT 2 3] TwinCAT 3

16.1. HEiR

TwinCAT 2 FIEAEE 20 4D 90 AT R SE AT, BARF A ) ThRERTHAWIE i, (HIHFRF
MESE R I TR A ] 32 £2f) Windows $:1E &%t, LA CPU R &, X2 N
AAE 64 ML ERE RGITTE R PC L TwinCAT 2 RNREDT BISAT RN . B 1T BRIKRE, it
AL CPU WHRZEEHEE N OaE TRe, HMEamEAd FEEd 2207 Rl 1M
TwinCAT 2 4R PuE T8 R ERIgAT T —4> CPU Wi%, ik e K% 2 #% CPU HIPERE.

16.2. TC3 I ThRE

TC3 MEAF AT E T 32 (i fil 64 (iffE R, MM ZH% CPU. 52, TC3 &7k
Al L TARTE 32 e 48, Wl LA 64 fi#1E R4t. Beckhoff EE$2ft CE T TC3
BT, WML Win 7 NI TC3 i8174#%. {H:2 H il CX10x0 i£9%A TC3 [ Runtime, fhiil
A HASHEH . CX50x0. CX20x0 ff] TC3 isfTiZ & HEH, BT Beckhoff TisALAR AT LA
A TC3 18474 .

TC3 MR R TC2 KT 20— ME R TC2 1 62 MELSL LA 255 4~ NC Hhilh
2 0] Ui R4 K T AEME R P f K. 1 TC3 A MTE 4R 2 CPU K%, Bt L3¢
FFiZ 128 4~ CPU. Xf#13 TwinCAT 3 G [ R H I L) H b2 4 e s, il
B WL, B Sk . AL TS, TC3 FINC, % af sl 255 M, JLFa]
DU FARAT 3% W H ffil 245,

TwinCAT 3 B T fiftth 64 fr#(E RGMZ A% CPU WR LAt B3N T C+H+2wfE A1 Matlab
FERLThRE, SRAk 7T A X R AR

AP TUH C+H4i'5 3 & f28 (Class), FAIEA TIXFZE (Class) HIXFHR (Object). iXLe
X4 (Object) AAHFRIEYE. B MBIE, PR E HBAT . Matlab 2B R 5
— P2 (Class) ,EA11E CHEEMXAET, EATZLE Matlab HEIEIR G FAZE] T3 (1, 1M
CHIIZE AT LALE Te3 HAEF A% . Te3 HF A\ Matlab FELF 2K LUE, ] LAaES T
PRI G, HAEAER CHR2EAIA

16.2.1. TC3 [dk& 4

TC3 H1f) PLC /£ F1 NC AR LLEME “) KINE” MAsES, B2~ 8 H 2150,
5 TC2 #1ff) PLC 1 NC 4wfe. BLE 7EIM AR — e, JCHZ NC Miflstm, 5
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TC2 H ] System Manager H #1128 5L 17 5€ 2 40 7]
TC3 SEM] T TC2 {4 10 AF 434t . e B AN AL B WS F) S o

TC3 LR T TC2 W) ADS JEIRJT 2o ASFEIFIXT R 2 18] O EdE s e, U0 SR A2 B s Uy
Mz &, SR ADS #IRf 730, TC3 5 HMI #2F, W UAZAET [Fl—4 Project, {H
EAMZ AR =4 HARE . HMI )74 PLC ¥, @id ADS i@,

KT DL EJRE, AP H R TC3 SkSzEl TC2 KThft, RFEA N RE — R
BRI AT LRI R EE T o (Hi2 TC3 B 2238 DRI TC2 BEHiIS L, THEMKI “224s
M7 R,

16.2.2. TC2 5 TC3 KIEFHTEHE

S T4a R ZH T AL P, BA% CPU M 32 A3 4E R % CL4 0T LA R 2k, Ry B
Yk 5248 | TwinCAT 2.

F P 28 3] TwinCAT3 3@ %4 LR A :

o TEEME| C++ife, Lhin—LeRRERETE, FEACSH R,
o TEH T Matlab #AH

o R EH CPU, BIFEKR, PEARHLER,

® fRlT TwinCAT3 (KT R FhEE

16.3. TC2 ¥#: TC3 KRR T R

A2 N 255K [ BECKHOFF [#] TwinCAT 3 59150, 135 /8.
JLEA €C15) TC2 ¥4 TC3 f#Hk J5 % .doc)

16.3.1. %cfE TwinCAT 2 3T H

ot
T

: CIERUiE, By TC3 P73 #1281 on 2015-06-26)

2 TSM SCAEAT PRO STIHRAE R — B82S

PRO L4,

7E TwinCAT System Manager "1 5| 1,

WA BEH R,

735,

Hbr RGEANL, BIEEE T P74 CurrentConfig.tsm ).
7E PLC Control H14=% 1%,

R
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SRJG1E PLC Control # File|Save Mail Archive, &AM AR zip B4
Save Archive ﬁ

Add the following information ta the archive:

[v Project file

v Referenced Libraries Details..
Iv Compile Information Details...
[v IMI File

[v¥ Log File

[ Bitmap Files Details...
Iv Reqistiy Entries

<

Symbol Filez Details. .

[ Language files

[v Bootproject

Other Files... ‘ Comment... |

Save... | kail... ‘ Ok, | Cahcel |

® UiP: YA TC2 B A A BRI R Aa . a0 a7 SEPrg TC3 A, wife
£ 1% CurrentConfig.tsm L1

TR R EH 2] TC3 eI A PC 1, IFfEIE.

A = | ] |-,
@'\J'| |« _tobeUpdated » 20150720 TC3IZIREY » TC2_to_convert » MC_Temp » MR EEIE)
— L
e - = FIF HBEIES - HE - = it =~ 0 @
v St -4 ErHE Bt
W =E E | _tobeUpdated 2015/7/21 1::30  TridsE
E BESEAEE  J TwinCAT 2015/7/2115:30  Zridss
s Workshop (D) . Users 2015/7/21 15:30 prat=o LETS,
b T _ readme 2015/7/21 16:24 AT
@] registry 2015/7/21 16:23 b S22 1
=

J77%": (Tested By Lizzy on 2015-07-21, TC3.1 build 4018.4)
AHFTE, HEI tsm il pro. tpy AN R A I AL R — B2 T, tsm XA 51 H tpy XA
BFE AR 842, BREER0T J7 10— Y Save Archive. Lib XA Z AZ0HT .

16.3.2. 7E TwinCAT 3 H35#;
WFETE TwinCAT 3 Hfi e — %% 1) TwinCAT Project, 4 2 HBIZZH#. “Load Project from
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TwinCAT 2.xx Version”

Solution Explorer

b @l SsYSTEN &
MOTIOl s

gl PLC
43 SAFETY

E C++ -/
b & o 5a

@ o-d@| & =
Search Solution Explorer (Ctrl+;) R -

fa] Solution '‘Convert_from_Tc2' (1 project)

Save Convert_from_Tc2 as Archive...

Save All Ctrl+5Shift+5
Send Convert_from_Tc2 by E-Mail...

Auto Save Convert_from_Tc2 to Target as Archive

Compare Convert_from_Tc2 with Target...

Load Project from TwinCAT 2.oc Version...

Remove Del
Rename

Unload Project

#EH “MC_Temp\Users\LIZZY C~1.BEC\AppData\Local\Temp\CurrentConfig.xml”,

PRI, REZR Lib TR B, AR Beckhoff SR A, 4% AN MU £ e

Standard Libraries

TwinCAT2 PLC Lib
standard

TcBase
TcSystem
TcTestandSet
TecUtilities
TcFloatPC
TcMDP
TcSystemCE90
TcSystemCX
TcSystemCX1000
TcSystemCX1010
TcSystemCX1020
TcSystemCx1030
TcSystemCX5010
TcSystemCX5020
TcSystemCX9000
TcSystemCX9010
TcloFunctions
TcRaidController
TcEtherCAT
TcSUPS
TcPlcCoupler

Category TwinCAT 3 PLC Library
System Tc2_Standard

System TcZ_System

System TcZ_System

System Tc2_System

System Tc2_Utilities

System Tcz_Utilities

System, Communication Tcz_MDP

System|IPC-Series Tc2_SystemCE90
System|Cx-Series Tc2_SystemCX
System|CX-Series Tc2_SystemCX
System|CK-Series Tc2_SystemCX
System|CX-Series Tc2_SystemCX
System|CX-Series Tc2_SystemCX
System|CX-Series Tc2_SystemCX
System|Cx-Series Tc2_SystemCXx
System|CX-Series Tc2_SystemCX
System|CK-Series Tc2_SystemCX
10 Tc2_loFunctions
10 Tc2_loFunctions
10 Tc2_EtherCAT
10 Tc2_SUPS
10 Tc2_Coupler
426 7 4L 430 7T 2015-9-25
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IR HRAE ] Beckhoff HJZESCH:, KFERUA SR T . WERERFEH 1 B € B 2
5 =J7H0 1ib ST, Bt TR EAEH TwinCAT 2 1) lib #4ik TwinCAT 3 [FE . 76 T 5 M
1EFE “Covert and install the library as well”

Library Reference Conversion @

The original project references the following library:
TcMC2_Camming.lib (C\TwinCAT\Plc\Upload)

This library reference must be replaced by a reference to a library in the new file format.

What do you want to do?

@ Convert and install the library as well.

() Use the following library that has already been installed:

You must select a library by dicking the ‘Browse. .." button.

(7 Ignore the library. The reference will not appear in the converted project,

Remember this mapping for all future occurrences of that library reference.

)4 ] [ Cancel
e I ORI 5 4 PE ) 5 2,
Enter Project Information @
The following infarmation is required in order bo identify the ibrary
unicquely:
Library: Ciusers) administr atordeskiopi bwincat i phoilibd Tosws bem, lib
Title: Tc3_Svstem
Versian: 1.0.0
Company:  Beckhoff
[ (a4 ] [ Cancel

16.33. #H#|GER

PESCAF B B D 5, TC3 i AN BLEAMESS 1. JF B AT LR 2 BT A B4 E 3)
FeH s o
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MAIN [Online]

Visualizationl

Solution Explorer >~ I x ConvertFromTC2_ D + X

@ o-a| &=

| General | Settings | Parameter | Dymamics | 0nline | Functions | Coupling| Conpensation

Search Solution Explorer (Ctrl+; =
P - ) L Link To I/0...
m Solution 'ConvertFromTC2_D' (1 project) [Link To FIE ] I Slave MC Tenp) I
- Ha ConvertFromTC2_D
4 ﬁ SYSTEM hxiz Type: [Standard Mapping via Encoder and Driwe) v
4 MOTION
4 [B NC-Task 1 SAF Unit: nm + Display (Only)
[ NC-Task 1 5V Pozition: [um [TIModula
+8 NC-Task 1-Image Yelocity! []mmfmin
b [T Tables
@] Objects Beault . .
4 :i Axes Fosition: Velocity Aeceleration: Jerk:
mm mmy' s mm/ =2 mm,=3

b B Axis 1

#xis Cycle Time [ Access Divider
Divider: 1 = Cyele Time (ms): 2.000

b @@=l MC_Temp Project
el @ MC_Temp Instance
4 Standard Inputs

Hodulo: 0

[ MAIN.
l Master,
3 Slave.
4 [ Standard Qutputs
4 [ MAIN.
E- iDO1
blampIGreen
bLamplRed

E- bLamp2Green
K- blamp2Red
E- blamp3Green
&+ blamp3Red
E- bLampdGreen

OQutput

-] ==

Show output from: |Bui|d

—————— Build started: Project: MC_Temp, Configuration’ Release TwinCAT BT (x86) ——
FLC.MC_Temp : message! generate boot information. ..

K+ bLampdRed activating boot project. ..
b [ Master. T 1.3uild stz.arted: .Project: ConwvertFromTCZ 0, Configuration: Releaze TwinCAT ET
b - | activating configuration. ..

Slave. Euild: 2 ded or up-to—date, 0 failed, 0 skipped ==========

K& IO BB 2E 3 ok TC2 M4 & 8% AT TC3 1 10 475, #% TwinCAT
2 FAHE T, R 10 5 S2hR—5,
Ym Pk OK it o] LG IZAT T »

(BB A B9 TC2 Ll RE e e il TC3 I 2 B FB 44 7 B 4% 1 AR B R A AL 5 L
BEi R BERRYE B R T R B A .

16.3.4. HMI [iEH

TC2 FHR 3 TC3 HINHE, B T #54 PLC F27 248, A fh #5558 HMI 84 ADS 5
PLC IR, HB4 M5 sl HMI B AMCE S 15 (. 801 Buk 851), IbEfELKL
A5k, ADS ikl TC2 & /A EE N “ Varname”, Tc3 §, EHZELFIERZEY
5 sk, Ebin GLV1.Varmame.

16.3.5. TC3ADS

TC3 5 ADS AR AR
MR ZHLESTEN HMI, 4 HMI el PC E&/DEZEE TC3 ADS. H el
TwinCAT 2 CP,
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® % ADS Vjilal TC3 (1 PLC I, ZEIEHELE TC2 AfH.
® HMI %44 ADS 51 TC3 I, HMI Bl PC i 43 TC3 ADS  3.1.
EARSE — AN TC3 AT L, (HIRRELE,

16.4. TwinCAT 3 23| 3C#%

“\TC3_ Il #EEN3 TwinCAT3 ATk
5 ’
| XD
] 017C3 E—E=TwinCATIZEFIEE
W] 02TCIE—ETwinCATIRRIOTEEE
] 03TCIE==TwinCAT3IEC61131-34 M3
] 04TCIEMETwinCAT 3R ERRRThASE M
] 05TCIERETwinCATIHMIE{LEETE
] 06TCIEAE TwinCAT3IERRE A ME
W] 07TC3ZELETwinCAT3-scopeviewiEH
] 08TCIE N\ ETwinCATIEEER
] 09TCIENETwinCATIRLESE
] 10TC3E+ETwinCAT 234 I TwinCAT 3304495514
] 11 TC3ZE+—E=TwinCAT3-O0OPHRTE
] 12TC3E+ = TwinCAT3HIC+ + =8
W] 13TCIE+ == TwinCATIEMatlab-simulink{ZH
] 14TC3E+TIETwinCAT3-SafetyELGAXXER
] 15TC3E+RETwinCAT3OPC-UA
T TC3t5IEE415.08.04
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