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ADS FHUIRES [»_ 20] FZHL ADS CIRZSHT ADS B4 IR AR AS o

ADS HNFEH] [»_ 20] F ADS CIRAAT ADS A B AOIRAS .

ADS WRpni ezl (v 21] fE ADS &4 Al .

ADS Bk esimen [»_ 221 £ ADS A5 H M B — AN 2 1T SCIE AT

ADS T g%iEsEn [p_ 22] Bt N ADS T £ AL i B iy

ADS 5 [»_ 23] Wi ADS 5, HIEEWEA ADS #4&. MR, EEIM ADS @A
BERE A »

3.1.1.4.4.2  ADS B &ER
L ADS W4 (G RRRRA S

R

T AN

18 FRA: 1.0.6 TwinCAT 3



BECKHOFF b 5 4
] .
0 1 2 3 4 3 o 7
0 Result Ma]_m Mm_m Version Build
Version | Version
2 .
Device hame

16

FAEHA K iR

g 4 7y ADS #5iRGS

FEERA 1 7 FEREAS

RELRR AR 1 F IRELRR AR 5

WA ) 7 ) S

B TR 16 77 ADS # &R
3.1.1.4.4.3 ADS EEX
it ADS BEER, W ADS W REUCEUE . B B 54 F 5] i FE S bt
w3k

i Index Group Index Offset

f Length
HIEHA PN iR

K514 4 7 I B & 5 4.

Rl mFe 4 Ay INAERINEAEEInlE IR E Y

KE 4 AT NS S (B N
Wi R

0 Result Length

’ Data
HAEHA AN iR

ghIg 4 Ay ADS HiRgm5

KJE 4 7 A& B B K

R n 7y A& A R
TwinCAT 3 fA:  1.0.6 19



E bR 2 5 BECKHOFF

3.1.1.4.4. 4 ADS A
Wit ADS A, TEEIEE N ADS . BUORE F T 4N E 5] i FET

HR

i Index Group Index Offset

a Length

i Data

BIEHA ) iR

EGlE 4 7y 5 N H 0 () 2 5 2
ol % 4 FAT 5N B ) 2 5 A
K 4 7 BNHHRK R (DL A
Kl n P BN ADS &AM
LA

0 1 2 3
0 Result

BIEHA PN iR

GR 4 P ADS AR
3.1.1.4.4.5 ADS BEBUIRZE

BZHL ADS RZSAT ADS WA M BIRAS.

-
T T AN
L) WA
1] 1 74 3 4 a 3] T
0 Result étgtse Dsi‘gt‘;e
B PN iR
sEH 4 FA ADS iR
ADS RS ] ADS IRA (52 M, ADS-DLL [{%#aK% ADSSTATE) .
AR 2 T WAIRA
3.1.1.4.4.6  ADS B AF#|

B ADS CIRASHF ADS BRI BERIRAS . BbAh, WA ADS e Ik EE, DMERITE 215 8. Xk
HMYRTE ADS 4% (PLC. NC. .. ... ) HEAT T

20 JRAS: 1.0.6 TwinCAT 3



BECKHOFF s R %

K
1] 1 2 3 4 a 3] 7

-

8 Data
HAESH K Hiid
ADS JRAS 2 FAY B OADS IR (GES ML ADS-DLL HI%L#EZR ADSSTATE) .
WEIRES 2 T B IRES
K 4 A BHRKE (DL N
e n 7 RILF] ADS VA BN Ky
M N

0 1 2 3
0 Result

HAEHA K iR
4k 4 FHy ADS RS .
3.1.1.4.4.7  ADS ¥Rhnis&@an

76 ADS 5% H A o
R ATEVEAN RS A BRI 550 A BN, B HEEL sum fy & RIING 2 E .

HR

i 1 2 3 4 5 & 7
a Index Group Index Offset
a Length Transmission Mode
16 Max Delay Cycle Time
74

reserved

12
HaEsA NN iR
EGIE 4 F AN I8 0 B R IR R 2R 51 4
IR 4 7Y 308 S0 B REE A () 2R 5 A
KB 4 7T FEANIE P AOIE AR K E (DL A
R 4 FAY {2 I ADS-DLL ff] ADSTRANSMODE &% #4Hik
RIEIR 4 FHY BORTESER 82 5, IR ADS #5851, BALZE 1 ms.
A ] 4 FT ADS RS EE R B EA N ]y N B R AEE . AL 1 ms
TR 16 F1 WAEE N 0

TwinCAT 3 JRAS: 1.0.6 21
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o 1 2 3 4 ] G 7

] Result Notification Handle
HIEHA PN ik
s 4 ADS 5% 5
SR SIKEIR v 4 7 SR SIEY T
3.1.1.4.4.8 ADS WHIBR ¥ &8 40
16 ADS e M R — AN 2 AT 5 SCAIE SN
B3
0 1 2 3
0 Notification Handle
BHEHA N #iR
SRS 4 7y SEEEING . ZAINE ADS A4 S A 1 A0
] .
0 1 g 3
0 Result
BHEHA PN Ei1p%)
s 4 7 ADS iS5
3.1.1.4.4.9  ADS #4400

Bk ADS B AL AR S B2 7 I o

R

1E W A A AR S i e & 2 iR E W . @& — M, Koo RIN AdsStampHeader. 12504
[FIFERL S AdsNotificationSample ZFEMIMITLER .

AdsNotificationStream
0 1 2 3 4 5 6 7
1] Length Stamps
a AdsStampHeader[0]
AdsStampHea.aer[Stamps -1]

FAEHA K i3

KR 4 7T B KA (LT RAD

#id 4 7Y AdsStampHeader [P 23] BRI RE=
AdsStampHeader n FH % AdsStampHeader [P 23] 2RI MIEAH

22 JRAS: 1.0.6 TwinCAT 3




BECKHOFF s R %

AdsStampHeader
i 1 2 3 4 5 [ 7
0 Time Stamp
g Samples

AdsNotificationSample[0]
AdsNotificationSample[Samples - 1]

FAEHA KN iR

TimeStamp 8 I A8 R ] Windows FILETIME A% R T4mA%. tmh/ein, %18
A HE 1.1.1601 LR 100 ghFblaba%. Ak, A EY
M [R] ARk DRk, B TRD R R B e A B R ] (UTC) &

N1l ] AdsNotificationSample [P_ 23] RAIHICHREE
AdsNotificationSample n F 4 AdsNotificationSample [P 23] ZBRY 0 ZAIEAH
AdsNotificationSample
1] 1 iJ; 3 4 A 5] 7

i Motification Handle Sample Size

8 Data
HIEHA KA iR
AN )RR 4 FAT AN o
FEFI RN 4 AT B RN (BRI N RAL
A€ n AT 4G

o

].ﬁﬂ%ﬁ@m%ﬁ,%%%%E%-%K%ﬁﬁ%%ﬁﬁﬂ%%ﬁwo

3.1.1.4.4.10 ADS &E
JIE ADS ReadWrite, ¥IEW#E N ADS 4%, M4, B M ADS % £ St EUEIE .
CIRER: et g b 7 e A= iln

R
0 1 2 3 4 5 6 7
0 Index Group Index Offset
g Read Length Write Length
. Data

TwinCAT 3 JRAS: 1.0.6 23



iR % BECKHOFF
HAEHA ) iR

EGIE:! 4 7y IVIEPIN €/ T

Eol % 4 7 5N HHE 1) 2 5| A

B 4 AT L HCE R R (LA R AL
EYNS 4 S L5 NHHE A CRLF75 9 5D
Hdhs n P HN ADS WA IEE

e 2

i Result Length

8 Data

BiEHA PN iR

gh R 4 A ADS 5 iR%m 5

K 4 7 & B s KR

Kl n P A% 8] )8

3.1.1.5 ADS & IVE

3.1.1.5.1 —fRER

PLC BfF AT LUEIA N E I ot (A , BOVER At PLC. DL, e HAmIE IRk (n
HAbREAINI e8] Windows FEF) Sefft—MEE ADS CHBIR ARG 0, 8 %% D) DOt
SR E AW, I ADS ARAERTAGE— Vi PLC, JRHRFERES BIBA 1 EMIBLIZ Ao+ .

BN G N AF I e AE PLC 20 (il ADS € 30 E#fAT: G4 (16 f) M=RIMWE (32 A1) .
KT PLC 9 ADS Frif, FATREAE TSP AL 158 80 Ui gt AT PR 4

PLC K] “&3|4H” MiE

ADS FITHIIYAS 4 JREE 40 R R, PLC AE R SI A RIS E

%5|4H (0x = hex)

25| A

0x00000000 0x00000FFF

TR E

0x00001000 PLC ADS Z¥it

0x00002000 PLC ADS ARZSVEH

0x00003000 PLC ADS HLoTIhRETE

0x00004000 PLC ADS JR%: (f351iln] PLC NAFYEIE (M B

RS [»_ 24]

0x00006000 0x0000EFFF

N PLC ADS ¥ JE{R

0x0000F000 0xO0000FFFF

— % TwinCAT ADS RS (3G PLC YPH4

A T FE R ARSS ) [» 25
3.1.1.5.2 PLC AR%SHYE
AV PLC WAETEE (M FBD MRS .
24 fRAs: 1.0.6 TwinCAT 3




BECKHOFF R4
#5144 Rl wH i I HHERA W &1E
0x00004020  |0x00000000— |R/W UINT8[n] |READ M — WRITE M PLC PIA73EHE (%M
0x0000FFFF FBD o WA .
0x00004021  |0x00000000— |R/W UINT8 READ MX — WRITE MX PLC P77
OXFFFFFFFF CoMX FBD o B GHEE RALT
FHiw%. RolWEaEREFS
*8 + AT H A
0x00004025  |0x00000000  |R ULONG PLCADS_IGR RMSIZE
AT I AR I = T K
0x00004030  |0x00000000— |R/W UINT8 PLCADS_IGR RWRB
0xFFFFFFFF PREASIETERE .. RolmiE 27T iwmie
0x00004035  |0x00000000  |R ULONG PLCADS_IGR RRSIZE
PREEVEH 7K
0x00004040  |0x00000000— |R/W UINT8 PLCADS_IGR RWDB
0xFFFFFEFF BRI Rl NTET WM.
0x00004045  |0x00000000 R ULONG PLCADS_IGR RDSIZE
H s 0 R 7 T K
3.1.1.5.3 ADS RZGRSITE
AN EXEEA TwinCAT ADS HLyo B A MR SCPEA R ADS RS . AT FE Vi P)EEH A\ Ff H PLC
TR FE AR 5
TwinCAT 3 fRA: 1.0.6 25



H bR A% BECKHOFF
%5 =3 Vi A R Eiip
4 1wtz
0x0000F003  |0x00000000 s W: UINT8[n] R: UINT32 GET_SYMHANDLE BYNAME %55 A\
B b BT S AR e — A
AJfN (code word) , FAE NS
HR A1 2518 FH & -
0x0000F004 |0x00000000 R .
0x0000F005 |0x00000000~ R/W UINT8[n] READ /WRITE_SYMVAL_BYHANDLE
0xFFFFFFFF=symHan B, symHdD FRIRAS
dle (BN EIRE . , symHdD”
F=E s
GET SYMHANDLE BYNAME fR 2% #f
5E .
0x0000F006 |0x00000000 W UINT32 RELEASE_SYMHANDLE X} J—~~
WA W . A REE S FRIPLCAR
&, A A A
(AR BORERR .
0x0000F020 |0x0001F400~ R/W UINT8[n] READ I - WRITE_ I #ERi A1
0xFFFFFFFF PLC WiFEE (%1 FE) . Wi
T .
0x0000F021 |0x000FA000— R/W UINTS READ IX — WRITE_IX #3#i A
0xFFEFFFFF H PLC WAEE (%IX FBD .
R mA S Ar it Hits
AR NEMFE (0xFA000) + F
g+ 8 + [
0x0000F025 |0x00000000 R ULONG ADSIGRP_TOIMAGE RISIZEByte
PIEE NI PLC iR By
K,
0x0000F030 |0x0003E800~ R/W UINT8[n] READ Q — WRITE Q WyE# i
0xFFFFFFFF PLC AR (%Q FBD . Iwfs
TN o
0x0000F031 |0x001F4000- R/W UINTS READ QX - WRITE QX #¥#nH
0xFFFFFFFF H PLC AR (%X FB)
Kol mfs & irhl, HitH
ANHONFEWEE (0x1F4000) +
FAE %8 + 5,
0x0000F035 |0x00000000 R ULONG ADSIGRP_IOIMAGE ROSIZE 43
it PLC IFEREM FI K,
0x0000F080 |0x00000000~ mE suig ADSIGRP_SUMUP_READ E A (i
OxFFFFFFFF= n (4 n * ULONG[3] := AEZ A MK
e 240 n (I IG1, 101, Lenl, AdsReadReq (IG, 10, Len,
KAE) = 500 162, 102, Len2, Data) Fan &R, SHEL
o PR EIREMCIDINR, J5HE
IG(n), 10(n), Len(n) R
EYN
n * ULONG
+ UINT8[Len1]
+ UINT8[Len2]
+ ...,
+ UINT8[Len(n)] :=
Resultl, Result2, ...,
Result (n),
Datal, Data2, ..., Data(n)
26 MA:  1.0.6 TwinCAT 3



+ ...,

+ UINTS[WriteLen(n)] :=
IG1, I01, ReadLenl,
WriteLenl,

IG2, 102, ReadLen2,
WriteLen2,

IG(n), I0(n),
ReadLen(n), ...,
WriteLen (n),
WriteDatal,
WriteData2, ...,
WriteData (n)

PN

(n * ULONG[2])

+ UINT8[ReturnLenl]

+ UINT8[ReturnLen2]

+ b

+ UINT8[ReturnLen(n)] :=
Resultl, ReturnLenl,
Result2, ReturnLen2,

Result (n), ReturnLen(n),
ReadDatal, ReadData2, ...,
ReadData (n)

BECKHOFF H A A%
5l BmRal iR
R
0x0000F081 |0x00000000— E ADSIGRP_SUMUP_WRITE 5 A%k
0xFFFFFFFF= n (P (n * ULONG[3]) P S 2 A
WFHmLHEO n (& + UINTS[Lenl] AdsWriteReq(IG, 10, Len,
KAED = 500 + UINT8[Len2] Data) Fan& I,
+ ., R HCEE B R AR A 2K
+ UINT8[Len(n)] :=
IG1, I01, Lenl,
1G2, 102, Len2,
1G(n), I0(n), Len(n),
Datal, Data2, ..., Data(n)
HA:
n * ULONG :=
Resultl, Result2, ...,
Result (n)
0x0000F082 |0x00000000— TH ADSIGRP_SUMUP_READWRITE &5
O0xFFFFFFFF= n (4 (n * ULONG[4]) NEHEALE 2 B
WA H) n (& + UINT8[WriteLenl] AdsReadWriteReq (IG, 10, readl
KAED = 500 + UINT8[WritelLen2] en, writeLen, Data) T2

e
DU A 53R [ 4 RS AR [E]
%ﬁ&ﬁﬂ%,ﬁﬁﬁiﬁ
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S BECKHOFF
]| %3] i ) HyERnl iR
4 me
0x0000F083  |0x00000000— 5aE] e ADSIGRP_SUMUP_READEX 5 A%
OxFFFFFFFF= n (P n * ULONG[3] := P 2 A
WFHmLHEO n (& I1G1, I01, Lenl, AdsReadReq (IG, 10, Len,
KAED = 500 162, 102, Len2, Data) Fr&MFIFR. EHEL
e PEEREILS R, JFHEG
1G(n), 10(n), Len(n) SREHR .
H\:
n * ULONG
+ UINT8[Len1]
+ UINT8[Len2]
+ ...,
+ UINT8[Len(n)] :=
Resultl, Result2, ...,
Result (n),
Datal, Data2, ..., Data(n)
0x0000F084 |0x00000000~ (5] BHL: ADSIGRP_SUMUP_READEX2 5 A
0xFFFFFFFF= n (P n * ULONG[3] := a2 A R
HFmAED n (i 161, 101, Lenl, AdsReadReq (IG, 10, Len,
KAE) = 500 162, 102, Len2, Data) T-a&MIFIHR. S
o PSR AL S 3, JE RS
1G(n), T0(n), Len(n) SKREHE .
H\:
n * ULONG
+ UINT8[Len1]
+ UINTS[Len2]
L
+ UINT8[Len(n)] :=
Resultl, Result2, ...,
Result (n),
Datal, Data2, ..., Data(n)
0x0000F085 |0x00000000— s BEHL: ADSIGRP_SUMUP_ADDDEVNOTE &
0xFFFFFFFF= n (P (n * ULONG[3]) := NEHE LS 2 AN R
W 2%0 n (I IG1, I01, Lenl, AdsAddDeviceNotifications (I
KAE) = 500 162, 102, Len2, G, 10, Len, Data) T2 M
ces, B SEHUEE B AR [MARES
IG(n), I0(n), Len(n) B2, JaHaERIE AN
EPN
(n * ULONG)
+ UINTS[Lenl]
+ UINT8[Len2]
+ ...,
+ UINT8[Len(n)] :=
Resultl, Result2, ...,
Result (n),
Handlel, Handle2,...,
Handle (n)
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BECKHOFF HFR 5%
%5 =3 Vi A R Eiip
4 1wtz
0x0000F086 |0x00000000~ s Eeil® ADSIGRP_SUMUP_DELDEVNOTE =
OxFFFFFFFF= n (4 Handlel, Handle2,..., NEHRE & 2 AR
EFmAED n (& Handle (n) SEHUCEE AR B4R 5 2K
KAE) = 500
EPN
(n * ULONG)
+ UINT8[Len1]
+ UINT8[Len2]
+ ...,
+ UINT8[Len(n)] :=
Resultl, Result2, ...
Result (n)
3.1.1.5.4 NC WIS
ARE A TE TC3 HrE B RE thig .
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H i R4 BECKHOFF
R5|4H Ei: %) £

@ payiizih

0x1000 Ring—0-Manager: Z3¥ [»  32] G
0x1100 Ring—0-Manager: K& [P 33] nik !
0x1200 Ring—0-Manager: IhfE [»  33] Al !
0x1300 Ring-0-Manager: 7§¥ it FEEHE RPAT!
0x2000 + ID EAMMN 1D fuEE: 25 (v 34]

0x2100 + ID BAMMN ID BiEE: RE [p 37]

0x2200 + ID EAMMN 1D FEE: Thig (v 37]

0x2300 + ID BN ID [REE. EHd fEsdE v 38]

0x3000 + ID EAMMN 1D Bd: S5 [»_ 39] Al ik !
0x3100 + ID AAMMN 1D fH: RFE [p_ 43] Al !
0x3200 + ID AAMR 1D 1. Thig [»_ 48] Al !
0x3300 + ID HAMM 1D K4 9GS FE R0 RAT!
0x4000 + ID HAMM 1D 1% 2% [»_ 53]

0x4100 + ID HEAMM 1D 15 RE [»_ 64]

0x4200 + 1D HAMMN ID ()%l Thae [»_ 73]

0x4300 + ID BN ID Bk ARG v 90]

0x5000 + ID HAEMMN ID [Mgmthas: =8 v 94] Ak !
0x5100 + ID BAEMN 1D Kmiges. K2 [ 98] Ak !
0x5200 + ID HAMMN ID [Mgmbdas: Thag [»_ 102] Al !
0x5300 + ID BAMM 1D 14mbss: (EMPEE RS (v 104 Al
0x6000 + ID HAMMN ID [iEhld: S48 [»_ 107] Ak !
0x6100 + ID EAMMN 1D gfEhds: RE [»_ 110] Al ik !
0x6200 + ID BN ID fyfEhgs: Dhae (v 113] Al !
0x6300 + ID BAMMN ID Bftds: fEvE I EdE RPAT!
0x7000 + ID HAMMN ID [)IKshds: 24 [»_ 114] Al !
0x7100 + ID BN ID fikzhds: RE [» 118] Al
0x7200 + ID HAEMM ID [FIKEISE. ThfE [ 119 Al !
0x7300 + ID HAMMN 1D KR . (R FEEdE (b 120 Al !

0x0A000 + ID

FEAHMN ID BE o xm: Z3 v 121]
0x0A000+TD F/xF 1D [1..255]
0x1A000+ID /xR ID [256..4095]

0xFAO00+ID F7~3 ID [3840..4095]

BRRNEREY R 4095
(TC3.1 B4021 KU I
Fi AR )

0x0A100 + ID

EAEMM ID £ (h x m): JRE [» 124]
0x0000A100+IDLowByte F/n#% ID [1..255]
0x0001A100+IdLowByte F/n#E ID [256..4095] -
0x000FA100+IdLowByte F/n3#E ID [3840..4095]
0x000nA100+IdLowByte #7n#& ID [1..4095]
(TabID = n * 256 + IdLowByte)

30
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BECKHOFF H A A%
R5|4H iR £
QwayiuilD)
0x0A200 + ID | EAAHMN 1D 1% (n x m): JJHE [»_ 125]
0x0000A100+ IDLowByte Fn%% 1D [1..255]
0x000 /A1 00+ IdLowByte 3273 ID [256..4095] -
0x000FA100+ IdLowByte o3 1D [3840..4095]
0x000nA100+ IdLowByte K3 1D [1..4095]
(TabID = n * 256 + IdLowByte)
0x0A300 + ID [ HAFHMN ID M (n x m): AL RAT!
0x0000A100+IDLowByte Fsx# ID [1..255]
0x0001A100+IdLowByte 7% ID [256..4095] -
0x000FA100+IdLowByte Fsr# 1D [3840..4095]
0x000nA100+IdLowByte F7r7 ID [1..4095]
(TabID = n * 256 + IdLowByte)
0xF000 ... B X3, (TwinCAT FRZEIX )
0xFFFF
IndexGroup: IndexOffset:
0xFO081 0x00000000 ... ADSIGRP SUMUP WRITE
0xFFFFFFFF BES i SIEZ AR ADS G A a4 (W
(n MLHR) R BN E—NIIE.
EPNAEEa R
[ IdxGrp (1), IdxOff (1),
WriteLen(1), ..., IdxGrp(n), IdxOff(n),
WriteLen (n),
WriteData (1), ..., WriteData(n) ]
T 454 -
[ Error (1), ..., Error(n) ]
0xF082 0x00000000 ... ADSIGRP SUMUP READWRITE
OxFFFFFFFF BES ar SEZ A ADS 5 m4 (Nl
(n MILHE) RO MBS AP S -,
HNE RS
[ IdxGrp (1), IdxOff (1), ReadlLen (1),
WriteLen(1), ..., IdxGrp(n), IdxGrp(n),
ReadLen (n), WriteLen(n),
WriteData(1), ..., WriteData(n) ]
T 454 -
[ Error (1), ReadlLen(1), ..., Error(n),
ReadlLen (n), ReadData(l), ...,
ReadData (n) ]
0xF084 0x00000000 ... ADSIGRP SUMUP READ (READEX2)
OxFFFFFFFF Gy DIE L NP ADS G A a4 (i
(n MLHR) R BN R E—TIE.
CYN RS R
[ IdxGrp (1), I1dx0ff(1), ReadlLen(1), ...,
IdxGrp (n), IdxGrp(n), ReadlLen(n) ]
LA A4 -
[ Error (1), ReadlLen(1), ..., Error(n),
ReadLen (n),
ReadData (1), ..., ReadData(n) ]
TwinCAT 3 fiAS:  1.0.6 31



E bR 2 5 BECKHOFF

Index-Group:
AD=Tya AD=Bereich zB. 1D
15 12 11 371 o
Index- Off gat:
A 243 16 15 g7 o

3.1.1.5.4. 1 Ring-0-Manager #Ria

3.1.1.5.41.1 Ring—0 2HK)"E5/HE ME (F5/4 0x1000)

??ﬁ] @ﬁ + | Vi Ring-0-Manager | $#EHA WELEAL | LR #hir &
Vayziaiilp)
0x00000010 | HL B UINT32 100 ns JEIRI ] SAF AE55
0x00000012  |3HL A UINT32 100 ns JEIRI ] SVB AL45
0x00000014 |3 A INT32 ns A RIS TAAMEERS CEF X

SAF f£55)
0x00000020  |i%/5 A UINT16 1 0/1 EIR G — B A A

NC 7 SUERR IE
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BECKHOFF H i R%

3.1.1.5.4. 1.2 Ring-0 WR&EH) " F 5| e H# (F5/4 0x1100)

%%I@ﬁ + | V7 Ring-0-Manager | $(#EHL PyF T | e XFEE Eiipay £

Vay:iniiP}

0x00000001 TR A UINT32 1 0, 1...255 JE I A

0x00000002  |ZHY A UINT32 1 0, 1...255 HivHE

0x00000003 |2 A UINT32 1 0, 1...255 i

0x00000004 | 3HL A UINT32 1 0, 1...255 Yt 0

0x00000005 |3 A UINT32 1 0, 1...255 PR A R

0x00000006 | iHK A UINT32 1 0, 1...255 IR ) 2% ) B

0x0000000A | 3K A UINT32 1 0, 1...255 FHIHE (nox m)

0x00000010  |i5ZHY A UINT32 1 PEIRET WA AT 403 SAF | fRF !
1% CARAERE)

0x00000014  |ZHY A UINT32 1 10 JBHRT AR RS IR !
SAF 145 CRRA[ERE)

0x00000020  |izHL A UINT32 s THEI ] SAF A£%% (A {8
CIFEAEE L)

0x00000031 BEEL A UINT32[n] 1 0, 1...255 K45 b T i
B 1D

0x00000032  |i5zHY A UINT32[n] 1 0, 1...255 N FR G AT AR
D

0x00000033 LA A UINT32[n] 1 0, 1...255 R Z 45 b A R A
D

0x00000034  |ZHL A UINT32[n] 1 0, 1...255 R B G T i AR ST At
ulides 1D

0x00000035  |iZHY A UINT32[n] 1 0, 1...255 R G AT I AR T At
HE 1D

0x00000036 | ¥LHL A UINT32[n] 1 0, 1...255 R GE T IR A AR S it
IXE%E 1D

0x0000003A  |52HY A UINT32[n] 1 0, 1...255 HNRGE T RS SRR
#% 1D

0x000001nn | 3LHL A UINT32 1 0, 1...255 NGt ES 1D FRAEAHMT |fRE !
#h IDnn = Zwhid#s 1D

0x000002nn | LHK R UINT32 1 0, 1...255 JuREilEs 1D SRALARI | AR
B IDnn = #5128 1D

0x000003nn | LHK A UINT32 1 0, 1...255 NURE A 1D SRALANI | PR
4 IDnn = IXzhEs 1D

3.1.1.5.4.1.3 EMHF Ring-0 WEEHT E 5/ B L (K512 0x1200)

%g@fé (+ VA Ring-0-Manager | ${#E2K 7R WIFLEAL | XFEE Tk E-SE

N EERD

0x00000020 |5 A A VOID 1 TS BRIEIR A A R B [ !
SAF FlI SVB
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3.1.1.5.4.2 @EHE

3.1.1.5.4.2.1 BESHE EWE HE (F5/4 0x2000 + ID)
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BECKHOFF H bR R %
jﬁ%{)ﬁﬁ (F75 |5 pbieeyitl BmAE Y EAL | 2 T Eii3y o
0x00000001 BEEL A UINT32 1 @G 1D
0x00000002 B A UINT8[30+1] 1 JRIE AR
0x00000003 Pilg A UINT32 1 Hr2g IR [»_ 125]
0x00000004 R A UINT32 1 Mot fEREgERA [»_ 1251
0x00000005 BRI A UINT32 1 FEF AR i X KA
CRAF R )
0x00000006 BRE A UINT32 1 AR ARSI R
4w
0x00000007 B/5 A UINT32 1 Hezg i{&:ﬁtu%‘ H X
12
0x00000008 /5 A UINT32 1 Foss i{%ﬁiéﬁ%fgﬁ
126
0x00000009 /5 A UINT32 1 g
0x0000000A /5 &4 UINT32 1 0/1 748" TeNei. 1og” i)
H & S0 g s pr itk
25 BRI R
0x0000000B /5 A UINT32 1 0/1 NC 3R 45H B 1 s 1E
FEE
0: ANAHiR
1: FTf NC W&
0x00000010 5 A ZPN
{
UINT32 1 0..159 M R AR A 2R 5]
UINT32 1 1..160 BEIH M BRI
}
FEHC [n]
{
UINT8 1 0..159 M B8 T R U A7 T
INT32[10] 1 -1.. 159 EERRI M R
}
0x00000011 HN fith HANM REE AHE YA !
0x00000012 B/ it LREALG4 1 G70 #%k
0x00000013 /5 ik LREAL64 1 GT1 &%
0x00000014 EUN EGEE] { I P A RS | MR R A
char[32] L Pk R e L
==3)
char[10] RYTTS (BT
Je)
}
0x00000015 /5 EGIEdN UINT16 resp. |1 0/1 BKik: WEEA G ARAY M TC3.1 B4014
UINT32 FALSE T
0x00000021 Pailg A UINT32 1 40 1D (fLxf 3D
FIFO j@iE %0
0x00000031 /5 EEd UINT16 1 fR R AR AR A o 1 %EZ?E
T !
0x00000032 /5 G UINT16 1 0/1 HRARLEMmBHA | RE TR,
Tehrif !
0x00000040 /5 b { FERERRARFIN B brdik | (% Thie,
char[6] Ams Net ID Tetnie!
UINT16 iy 1]
UINT32 EGIE:
UINT32 ECIRY2
}
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H bR R % BECKHOFF
i%ﬁfé (F5 |5 byt HmEA PyFEBALT | B X R £
)
0x00000050 /5 B UINT32 1 e WRAE M
PGS, 2 &
I
0: AfisAT Ik
1o VERFIME RS
2: AERE, AT
B
0x00000051 /5 EGERN UINT32 1 1..24 THH R SRS
0x00000052 /5 EEEAN UINT32 1 0/1 BIFTF IR/ K IREAThEE,
TeARiE !
0x00000053 /5 EERN UINT32 1 Pog LA AT A 850
EOS WIS SRy 2 1)
0. kM 1: 4TI
0x00000054 /5 Fi UINT32 1 0/1 [BIF5 T et/ 5< A R ThEE,
TohRitE !
0x00000055 /5 BN UINT32[4] 1 Jy UINT32 Jig B g3l
EEO; R EE 4
MEEMRF .
0x00000056 /5 ERN UINT32[4] 1 N LREAL Fic & 1& 3858
EEEO; R EE 4
MNEG R .
0x00010KOL /5 A REAL64 B4 mm | =MAX REAL64 | % SERS{H (NPV)
[1..3] e ]
K=1 — X
K=2 — Y
K=3 — 7
[1..0xA] L=1 — G54F
L=2 — G546
L=3 — G55F ...
0x0002ww00 /5 R UINT16 THMS: TAIMAE
0x0003ww00 /5 T UINT16 [1...50] T HHA
ww = [LH 1...50
0x0004wwnn /5 B REAL64 [1...14] ZH:
nn = &5 1...14
0x000500gg /5 A REAL64 B mm | = 0 () NEFRTAE gg = i@
[1...9] (9 JEH BRI D
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BECKHOFF R4
3.1.1.5.4.2.2 JHERENE5/IWE HHE (F514 0x2100 + ID)
ﬁ%}ﬁﬁ (F7s [Vri EE A HamRA WyFEEAT | B XIEE Eiipu &4
el )
0x00000001 B A INT32 1 RS AT E
0x00000002 BLEL A UINT32 1 JHE
0x00000003 B A UINT32 1 Hzs fABEBOIRES [» 126] | TCVhH R #E
BR!
0x00000004 B A UINT32 1 Hezg BB /I8 I AT 5
[r_125]
0x00000005 B BA UINT32 1 MR R
0x00000007 B B UINTS[. .. ] 1 MRS (&% 100 4
(100 NF4F, 7% |7, TFNER
)P
0x00000008 BEEL fifE S UINT32 1 [0, 11 TR AR AR 5 9522&)33 TN ERIE
0: 3H (BRI !
1: $T7F
0x00000010 P HL fl 2 UINT32 1 WAEE] I:iiﬁ%%?&%%i%
AR 2T o bk [P
A, AR A 2
TAZ T
0x00000011 g fiR R 85 BEA @?ﬁﬁ%%ﬁ%%&iﬁ
UINT32 1 A% Fr!
B
UINTS[.. ] 1 KELARRGM NC F
PEREFPAT
0x00000012 B fREAR {
UINT32 1 HETER N
1: SAF
2: R
3: REmME
UINT32 1 A A
UINT8[260] 1 BE + BT A
}
0x00000013 BEEL eSS UINT32[18] BRI 6 AR
0x00000014 BEEL fil 2% { 72 2400 R 2 e
%
UINT32 1 Yot
UINT32 RE
LREAL[3] 1 FHER 654, .. 657
LREAL[3] 1 TS 658
LREAL[3] 1 F TR 659
}
0x00000015 B ff keSS { B2 200 R e
UINT32 1 Yot
UINT32 1 RE
LREAL[3] 1 Xo Y R Z el (L
FEHCN AT
}
0x00000016 B i E UINT32 1 (o, 1] ARG R AAE P A !
AbrifE
0x00000100 B A UINT32 [n] 1 [0, 1...255] |7E@EZR S IR EIAARL | ok FH i #4518
Hgh ID: [1...255]  |FF!
i ID: [0, 1...255]
3.1.1.5.4.2.3 JBBIIFEH) E 5 e MM (314 0x2200 + ID)
BES AR
Bfs [» 125]
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E bR 2 5 BECKHOFF

TEH BB L BRI F 5 e s (E 5[40 0x2300 + ID)

3.1.1.542 4

RKolRE (+ |V EIERH HERA PyF T | e XFEE Eiipay £
Vay:iniiP}
0x00000000  |iZHYL A (PLC—NC) | {128 F7i) STRUCT Z: W i |i@iEL5H (PLC—NC) |G PLC 45
i &k oM RD |
. NciChannelFrom
Plc
plctonc ncicha
nnel ref
0x00000001 BEEL A UINTSI. .. ] 1 TR T R Tk R ARIE
& 30 F B!
0x00000002  |i%L/5 £/~ (PLC—NC) |UINT32 % [0...1000000] |¥d & HA40EE GEEH A 1000000 = 100%
L)
0x00000003 /5 4 (PLC—NC) |UINT32 % [0... 10000007 |3 & A 4tk = h 1000000 = 100%
0x00000080 | i¥LHL R {160 i} STRUCT Z: W i |i@iEL5 4 (NC—PLC) T PLC 45
(NC—PLC) B s SOt |19
i NciChannelToP1
C
nctoplc ncicha
nnel ref
0x10000000 /5 A REAL64 1 [0...999] fRBEARTT R 5L TeiE R ARIE
+Reglndex !
0x20000001  |i5zHY A UINTS[. .. ] 1 [1...9] HEIRALFEE (SAF) AR | TRIEHI RSB
B> 30 T R iR je3)
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BECKHOFF HiT A%

3.1.1.5.4.3 FIEH

3.1.1.5.4.3.1 HZHH) ZF5/WE N (F5/Z4 0x3000 + ID)
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H bR R % BECKHOFF
i%ﬁfé (F5 |5 PiE it HomRR PyFEBALT | B X R £
)
0x00000001 B BA UINT32 1 40 1D
0x00000002 B B UINT8[30+1] 1 MR
0x00000003 BEEL A UINT32 1 Ve KT (b 126
0x00000004 BEEL T UINT32 Us SAF G FRI [A] 41
0x00000005 B 4 UINT32 Us SVB ¥R [A] 40
0x00000006 /5 A UINT16 1 0/1 HHUSATREA?
0x0000000B I A UINT32 1 SVB E MK/ (SVB %
H oK Hw)
0x0000000C jEing A UINT32 1 SAF MK/ (SVB 4%
ElOE o e P)
0x00000010 /5 A UINT32 1 [1,2...32] P SAF FEIAR R |, DXD 41
Bk 1 B CR NS SAF JEIR
PR I TN DLiZ R 20
0x00000021 L WiE. UINT32 1 JEiE 1D
0x00000022 B WiE. g UINT8[30+1] 1 JEIE 74 K
0x00000023 BEEL HiE: B UINT32 1 e JEIEZRTY [p 125
0x00000024 BREL Wig. UINT32 1 >0 JHIE AT
0x00000500 /5 DXD 4 INT32 Mz o, 1] EIBL iR U
> 126]
0: FECHUH
2: FRPEHAR
0x00000501 /5 DXD 4 REAL64 1 [0.0...1.0] THEPE N RE CO
GEZE, BEEA L ES:
AR, RS
AR O
0x00000502 /5 DXD 4H REAL64 1 [0.0...1.0] SN R B C1 i
GEB NS —
/@)
0x00000503 /5 DXD 4 REAL64 R [0.0...180.0] |4 BeiEfulf At
AR LN T
TS CO)
0x00000504 /5 DXD REAL64 TepE [0.0...180.0] |4 BeEuli At
R LA T
BAET A oD
0x00000505 /5 DXD 4 REAL64 mm/s =0 /NEE, RN B R A S
I, BT RERE | IRAETEMR T &
i, WARMEF /g |, ASEN
B NC JashsHutk
g
0x00000506 /5 DXD 41 REAL64 B4 mm | [0.0...1000. 0] | TRA M AZEERIL A | RIAT !
%
0x00000507 /5 DXD 4 REAL64 1 S kN R AL C2 B
0x00000508 /5 DXD #H UINT16 1 0/1 AT R SRR AT | TC3. 1
B4020. 40 #H
B
0x00000509 /5 DXD 41 UINT16 1 0/1 T (X Y. 2D A
Bk 1 PR s 7 8 A 7 — RSk
PR i
G2 Wit s 550
0x0000050A /5 DXD 4H UINT32 1 0/1 NCT JEF LI
0: 5 P FRREIHA 56
IR
1. S5RIEAE (G
) AR
2: 5P ERREEAT ¢
(0 ... >100%)
0x0000050C BEEL DXD 4 UINT32 1 [128 ... 1024] |l /7 5€ X NCI SAF # |M TC3.1 B4014
WA 128 2 H i K3 i) EESIE S e sl
RN B
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BECKHOFF

Hir R4

KA (75 [
)

HRA

el

L7/F LR A

KB S

i:p

0x00000510 w/E

DXD 2

REALG4

\%
o

TN T
VeloJump

;g%ﬁ%ﬁ$%ﬁ:x

0x00000511 /5

DXD 41

REAL64

\%
S

XUk N g i
VeloJump

gg%&mmm%ﬁ:v

RPAT!

0x00000512 /5

DXD 4H

REAL64

\%
S

TN
VeloJump

;g%ﬁ%%¢%ﬁ:z

ARIAT!

0x00000513 /5

DXD 4

LREAL64

70.0..1.0[

HENAR G WA R
BRAIH L /N T S R
L5 R BUATRAEE IR,
D3R N — A A I I B
NFERR

AR A

0x00000514 /5

DXD 4

UINT32

[1 - 20]
RN 1

B~ NC 3 (AL SVB
B SAP) ALIEE L
KH

M TC3. 1
B4020. 40 25
o

0x00000604 /5

G

REAL64

BN mm/

S

[0.0...1000. 0]

TR O e LA

HABAL /s

0x00000605 /5

IR

REAL64

S

[0.0...60.0]

T AL A8 IR )
CBLRR N B

0x00000606 /5

Rl RN

REAL64

[0.0...60.0]

B X ] R i/ M
g%ﬁ(“ﬁﬁﬁﬁ
7))

0x00000701 THL

FIFO 4

UINT32

[1...16]

FIFO R~ (m = Hh
0O
VE: FIFO R~JH 3
16,

(n x m) FIFO
Ja AR

0x00000702 BEHL

FIFO 2H

UINT32

[1...10000]

FIFO K/ (KJFE) (n
= FIFO % BH¥O

(n x m) FIFO
Ja S

0x00000703 BEEL

FIFO 2H

UINT32

[0, 1, 4]

FIFO Wi AL iAs
e

0:
INTERPOLATIONTYPE LI
NEAR CZRI)

1:
INTERPOLATIONTYPE 4P
OINT

4:
INTERPOLATIONTYPE CU
BICSPLINE (7 6 4>
=9

M TC3.1 B4020
HEH R

0x00000704 /5

FIFO 2H

UINT32

[1, 2]

FIFO 7 Az s
JHCR LA

KA 1.

OVERRIDETYPE INSTANT
ANEOUS (ERIA)D

R 2.
OVERRIDETYPE PT2

0x00000705 /5

FIFO 41

REAL64

> 0.0

IR P-T2 e [E]
(T1=T2=T0)

0x00000706 /5

FIFO 41

REAL64

\%

0.0

WG F FIFO 2 H 1
I IA) 24 (FIFO 4% H
(=)

TwinCAT 3
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E bR 2 5 BECKHOFF

i%ﬂ{)ﬁfé (F75 |5 HHRHE BmAE MFREAAL | B XL Eii3y £
0x00000801 s B A AL B I 5 % 1E
el (ACS —> MCS)
{
REAL64[8] G0 B HL | £ o0 ACS CihAEbRZD Flfr
H, BRG] 8
UINT32 1 =0 R
UINT32 1 =0 R
}
BRE
{
REAL64[8] B mn | 4 oo MCS (HLESAERR 2R ) il
&, wART: 8
UINT32 1 =0 TR
UINT32 1 =0 R
}
0x00000802 EE] B3 =PN THAA B s s A
e (MCS —> ACS)
{
REAL64[8] Bt mm |+ oo MCS (HLERAEFR 2D Hly
P, BRIE: 8
UINT32 1 =0 R
UINT32 1 =0 TR
}
L
{
REALG64 [8] W Gn EEH | £ o0 ACS CHAAbR £ Bl
H, B 8
UINT32 1 =0 frE
UINT32 1 =0 frE
}
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BECKHOFF HiT A%

3.1.1.6.4.3.2 HREH) F5/WE MW (F5/120 0x3100 + ID)
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H R R4 BECKHOFF
EElREE (75 Vi PiE it HmEA MFREAAL | B XL R Wi
peia D)
0x00000001 HEEL BA INT32 1 s FE A
0x00000002 B B UINT32 1 BT
0x00000003 BEEL R UINT32 1 N
0x00000004 BEEL T UINT32 1 e SVB 4LIRE CIRED
0x00000005 B T UINT32 1 Z 0L Mt SAF 4IRS (IR
0x00000006 B A UINT32 1 Z L M BAPRE CIRED
0x00000007 B A UINT32 1 Z . Kok SAF FARAE (FIR
)
0x00000008 BEHL A UINT32 1 e FUAPRAE CIRED
0x00000009 BEEL A UINT32 1 Z 0 Kezg MERE CGRED TR RSB
73
0x0000000A il /A UINT32 1 =0 e ] T FR i 2E
!
0x0000000B il A UINT32 1 =0 MET SVB K H /MRS | 5 -
'SvbEntries’
Dxp)
0x0000000C BEEL R UINT32 1 =0 MG SAF ZH /AL | 155
'SafEntries’
(DXxD)
0x0000000D B A UINT32 1 S (SOSHEE | #5571
HERD ’BlockNumber’
(DXD)
0x0000000E B A UINT32 1 =0 METEE SVB 2k B/ | EiE AR E
%5 i3
0x0000000F B A UINT32 1 =0 MHTEE SAF ZH /AT | TIEH RSB
5% he3
0x00000011 BRI KA UINT16 1 0/1 BaMFik (E-Stop) | LR SHE
5?2 B!
0x00000110 HEHL PTP # { WES NC HR (o |1
)
REAL64 Bt mm |4 oo ARG R AT B
REAL64 Bt mm/ | >0 AN B AR R
S
REAL64 Bl mm/ | >0 G i
s 2
REAL64 B mm/ | >0 VOIS SE Y
s 2
REAL64 B mm/ | >0 PO T YES
s'3
UINT32 1 >0 AN R AR LR Y
REAL64 B mm |+ oo WSS AL B
REAL64 Bl mm/ | >0 B B bR (PRI
s 100%)
REAL64 % 0 ... 100] PR SR % L
REAL64 B mm/ | >0 PR 8 ek
s 2
REAL64 B4 mm/ | >0 PA) S Rkt
s"2
REAL64 B mm/ | >0 DAY S T ek
s'3
REAL64 B4 mm >0 AR 2
REAL64 Bt mm/ | =0 THE Sy HER
S
REAL64 B4n mm/ | =0 D0 o e
s 2
REAL64 B4 mm/ | =0 N3 B2 Sy 2 I F) 3R 5
s R
}
0x00000500 BLHL DXD 4 REAL64 B4 mm | = 0 MHTER AR B LR | A
R R SetPathRemleng
th
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BECKHOFF R4
EElREE (75 Vi PiE it HmEA PyFEBALT | B X R Wi
peia D)
0x00000501 BEHL DXD #4H REAL64 B mm [= 0 METEE R B LI B AR | A S
TISS ’SetPathLength
0x00000502 BLHL DXD REAL64 B mm/[= 0 TR BT PGy -
s "SetPathVelo’
0x00000503 BLHL DXD #H REAL64 BN mm/ |+ oo MATHA R BINEE | S
s"2 ’SetPathAcc’
0x00000504 BEEL DXD 4 REAL64 Bhn mm/[= 0 MR AN 1) | S
s"2 ’SetPathAbsAcc
0x00000505 BEEL DXD 4 REAL64 B mm/ = 0 K B R B | 775 0
s W ’SetPathVeloEn
s
0x00000506 B DXD 41 REAL64 B4 mm/ = 0 B KA R B S | 7507
s "SetPathVeloMa
I
0x00000507 B DXD #1 REAL64 B4 mm | = 0 FET AT YU H A | 755 27/ -
ot i) 2 P B ’SetPathStopDi
st’
0x00000508 TEHL DXD #H REAL64 Bl mm |+ e A = SBOK | S
- YR - M | SetPathSecuri
HE tyDist’
0x00000509 B DXD 4 REAL64 1 0/1 I B 157 :
’SetPathSegmen
tChange’
0x0000050A 59:14 DXD #H REAL64 % [0 ... 100] AR R R L 1557 :
"SetPathOverri
de’
0x00000511 BEHL DXD 4 REAL64 B mm/ = 0 EhREAEE N | T
s "ActPathAbsVel
o
0x00000512 BEEL DXD 4 REAL64 B4 mm/ |4 oo Moy B SEPRES AR | 755 -
s°2 i "ActPathAce’
0x00000513 EL DXD #H REAL64 B4 mm/ | = 0 T B L SEBRER AN | 7F 5 L ) -
s°2 JHIE ) " ActPathAbsAcc
0x00000514 BEEL DXD 4 REAL64 B mm |+ oo %AE LUV MM B | 7S
WwZE (AR5 RRUG | PathDift Tange
F a0 ntial’
0x00000515 BEEL DXD 4 REAL64 B4 mm | = 0 %AF LIEACH ML E | 75
R Ji]: ’ PathDiff0
rthogonal’
0x00000520 B DXD #H REAL64 1 =0 o B A N,
BYE N 1.0,
0x00000521 B DXD #1 REAL64 1 0/1 OB B (A ZERR
i)
0x00000522 5y DXD 41 REAL64 1 = Bl £ AU HER
— AN BT R R AR A
K. ZWHASH
0x508.
0x00000523 BEHL DXD 4 REAL64 1 = T o3 B PR o R T
0x00000524 T HL DXD #4H REAL64 T — 2R 8 sh Ja AT E I | TwinCAT 3.1
FEEE () B4022. 31 JzLA
k-
TwinCAT 3.1
B4024.0 K& UL L
0x00000530 THL DXD 4H { T X, Y M OZ By
mrEk E—4~ MCS His
frE
REAL64 B mm |+ e HErLE X il
REAL64 B4 mm |4 oo HARPIE Y Hh
REAL64 B mm |+ oo HARNIE 7 Hh
}
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H bR R % BECKHOFF
i%ﬂ{)ﬁﬂ (F5 |5 PiE it HmEA MFREAAL | B XL R Wi
0x00000531 BEHL DXD 41 { WA Q1 = Q5 1Y
mrE E—4~ MCS Hiw
frE
REAL64([5] B4 mm |4 oo HhoQl = Q5 [ HRML
=
}
0x00000532 ERilg DXD 41 { B 24 RT DC R AIA | RS2 R A
KINTF 11 B
rEKE, I Z2HM%H
D
UINT32 DC i [a]
UINT32 fRE
PreViewTab[11] 11%24 7%
}
PreViewTab
{
REAL64 B4 mm Iy B
UINT32 1 Yoe
UINT32 1 H 244
UINT32 1 %H 1D
UINT32 1 fRE
}
0x0000054n HEHL DXD 40 REAL64 1 0/1 TEREBhEL A 2R
n=1.5
HBhAREC (ERR 1D)
0x00000546 BEEL DXD #H REAL64[8] Bl mm |+ e WE 3D 4l (3+5) #h [TC3.1 B4022.17
SOE A=A <2 KU
0x00000547 BEEL DXD 4 REAL64[8] B mm |4 oo 3D 41 (3+5) HUM¥ISERR |TC3. 1 B4022. 17
{7 BB KU L
0x00000548 B DXD 41 REAL64[8] B4 mm |+ oo fE2Jy 3D #41 (3+5) fh |TC3.1 B4022.17
FEAIALE 7 (KE | bk
5 /52 bR {E) SR S 5
=
0x00000550 BEEL DXD 41 { BEEC 3D 41PN
1D:
UINT32 1 [0, 1...255] |X %h ID
UINT32 1 [0, 1...255] |Y %4 1D
UINT32 1 [0, 1...255] |Z %4 ID
}
0x00000552 BEEL DXD 4H { UINT32[m] 1 [0, 1...255] |4Lif%msymc:
f1ro 2 : % 18D - 5 m
SRAE i) o "
m: A 2 Sl A B
(X, Y. Z. Q1. Q2.
Q3. Q4. Q5) Y FIFO
Mzl ACS fih
fr) 3D AR~
0x00000553 B ZghA { TS Bh 2 41 P 5t
fic (ID):
UINT32[8] 1 [0, 1...255] |MCS Z%h ID (HL#%2LhR
ES)
UINT32(8] 1 [0, 1...255] |ACS %l ID Chhtlbs
)
UINT32 1 =0 fre
UINT32 1 =0 REE CHD
}
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BECKHOFF HiT A%

jﬁ%{)ﬁﬁ (F5 |5 PiE it HmEA PyFEBALT | B X R Wi
0x0000056n L DXD #4H REAL64 1 + o N ZEBR A Bl A 24 AT
frEiRzE (I EM
(0D
3 F -l
n=1.5

HiphahE CIERh D)
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Hir R4

BECKHOFF

3.1.1.5 433

HIGEER) " F 5| e s (F5/2 0x3200 + ID)
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BECKHOFF R4
i%ﬁfé (F5 |5 PiE it HmEA PyFEBALT | B X R £
)
0x00000001 PN BA VOID HEA
0x00000002 EPN B VOID EaRE
0x00000003 EYN A VOID R (ZEph/ R4
0x00000004 PN PTP #1. 3D 4 |{ E&E1E (E-stop)
Gl iR % 2
1k
REAL64 B4 mm/ | = 0.0 VR (LUK T B A
s72 TR GG UOE )
REALG4 Bt mm/ | = 0.0 PO E AR T8
s73 S JE A NN A
}
0x00000005 EEPN PTP 4H { Al SEA I (EH Y | PR EE ThRE,
RO TobrdE !
REAL64 B mm/ | = 0.0 IR
s 2
REAL64 B4 mm/ = 0.0 nhn i 5
s 3
}
0x00000006 EPN PTP 4. 3D #41 |VOID BaE1k (E-Stop) J&
7 i
0x00000050 EPN PTP 4. 3D 41 |{ 2 ¥ %0 23T -
UINT32 1 [0, 1...255] |X %h ID
UINT32 1 [0, 1...255] |Y %h ID
UINT32 1 [0, 1...255] |Z % 1D
}
0x00000051 PN PTP 4. 3D 4 |{ ZH )l 23T -
FIFO 21 UINT32 1 [1...255] 1D
UINT32 1 [0 ... (D] [#0EL m PR ER
5l RF (PTP: 1
DXD: 3, FIFO: 16)
}
0x00000052 SN 3D 41 FIFO 44 |{ UINT32[m] 1 [0, 1...255] |4Lifyfhsyic:
J B—H ID. ... oM
1D
m: 3D 4 (X, Y. Z.
Q1. Q2. Q3. Q4. Q5)
B FIFO ZHi R~
0x00000053 EPN 3D 4 VOID MER 3D #h4rAC. FIFO
FIFO 41 oy BCEkiE sh2E oy
by L2 fic, Rz (A 2% 5
i) PTP 4H
0x00000054 EPN e L { b B R IE N T
UINT32(8] 1 [0, 1...255] |MCS %l ID (HLERAAHR
ED)
UINT32(8] 1 [0, 1...255] |ACS #fi ID Chhtlbs
ED)
UINT32 1 =0 fRE
UINT32 1 =0 RE GHD
}
0x00000060 =t BRIV 1 B B 4 PAT 4!
C BB
0x00000061 B 3D 4 1 B ke A i A PAT 4!
C“HEREe7 )
0x00000110 HAN 1D 4 VOID ZW 1D 4 “H%
M_E” )
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S BECKHOFF
i%ﬂ{)ﬁﬁ (F75 |5 HHRHE BmAE Y EAL | 2 T Eii3y £
0x00000111 BA 1D 4 { WraEwRAIE 1D A
UINT32 Hzs NG g B
1271 (W
REAL64 B4 mm | 4 oo A RALE CHbRAE
i=9)
}
0x000001 1A ZPN 1D 4 { WESGAE 1D 4 | ERREEE!
UINT32 Mg 23 WL I SefRAy BT IREAERE S SAF
D> 128] (R (901 *mhl!
REAL64 B4 mm |4 oo B bR E
}
0x000001 1B EPN 1D 4 UINT32 1 0/1 ?&%%if?ﬁiﬁiﬁ C Rt R
AR
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UINT32 R
UINT32 1 Hr2s ZEPiEE
CRIAT)
REAL64 B4 mm +oo RENE
(CRBAD
}
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BECKHOFF R4
E5lREE (75 Vi Byl BEaRl WFELRAL | TERE ETipu) B
peia D)
0x00000040 SPN i/ MRS | T/ NS (fA CRERT TR
(0x00n00040) Qo) i SBE 50,0 F
UINT32 M Z WL MRS [v_ 1281/48 |£90.0 BF CPAT
HHRA (BT BE: 90.0 )
UINT32 1 [1...255] E5h/HK% 1D
UINT32 1 [0...8] FHMFERT n (B
ke fEH: 0)
UINT32 1 [0...8] M FZ G n (BR
ke fH: O
REAL64 1 [£1000000.0] |Z% 1. Z&it: hfelt
FlySawVelo: 14
FlySaw: FHhZaxt [0
A2 #E [mm]
REAL64 1 [£1000000.0] |4 2: M. f*E
FlySawVelo: f#E4
FlySawPos: Mm%
EEZ A=
REAL64 1 [£1000000.0] |Z=# 3: Zth: fRE
FlySawVelo: %} ff
CLALEET R HAL
FlySawPos: fii%lff
CLLLEET A AL
REAL64 1 [£1000000. 0] |Z% 4. £&E: 1A
FlySawVelo: hi#¢lk
FlySawPos: ti#¢Ll
}
0x00000040 PN Tk WA | { Fhh/ WA (fd] Z R
(0x00n00040) (AR A - '(AVleGearlnAVlult
UINT32 Ho ZRMR DI [v 1281/ 4| Master)
GRA (SO WA VI F1ove
UINT32 1 [1...255] b/ 0% 1D M TC3 ARk
UINT32 1 [1...8] FHMFERT n (B
u\: 'fE: 0)
UINT32 1 [1...8] MEHI T2 5] n (BR
N: fl: 0
UINT32 1 [0...255] 1D 2
UINT32 1 [0...255] WOID 43
UINT32 1 [0...255] OID o4
UINT32 1 [0...255] R Cih ID FEH4h 5)
UINT32 1 [0...255] 8 Cih ID %l 6)
UINT32 1 [0...255] 88 Cil ID X8 T
UINT32 1 [0...255] {88 Cih ID %l 8)
UINT32 fRE (1C3)
REAL64 B4 mm/ NIl e R/ ik
s 2 W
UINT32 1 =0 PHIED, ZarAMAH
(FL B SIS A fis
iy 5o
UINT32 fRE (TC3)
PR V2 (Afik) .
REAL64 B4 mm/ = 0.0 PR $5 R skl P
s"2
REAL64 F4n mm/  [= 0.0 I ) fe R ekt
s"3
REAL64 Bt mm/s |= 0.0 I 5 S
REAL64 fRH
REAL64 fRE
} 64 o 104 ¥
Bl
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H bR R % BECKHOFF
E5lREE (75 Vi Byl BEaRl WFELRAL | TERE ETipu) B
peia D)
0x00000041 =N S/ MG fERE | VOID FFl/ RS (f)
Cflf) TR
0x00000041 PN E i/ MR { Igﬂégﬁéﬂggﬁjﬁ Eﬁﬁ AR AR !
W, BAWEE Af IR (] 5
BRBETHRE (1] . gl E . g P 10 BB
Ji[:®) . fE1k. E-stop)
(Al
UINT32 Mz e JUIES fEREEAY [p_ 129]
(I3
UINT32 fRE (1C3)
REAL64 B4 mm +oo T HTEE AL E
REAL64 B4 mm/s |> 0.0 ATk BT ERRIRE
REAL64 B4 mm/ = 0.0 Ak SRR W
s72 0: KA HEMZESEL B
stop) [N E
REAL64 Bt mm/ = 0.0 ik HIEERALE . B
s72 0: ZRiM) HEMESEL B
stop) MIVRIHEE
REAL64 B4 mm/ = 0.0 ik HIEERALE . B
s73 0: BRYO HEAE2EIE (B~
stop) minid &
}
0x00000042 EPN i/ MRS | { %Eﬁc%&é\’éiﬂz CH
. &)
B, ik
(®SPECIAL)  |REAL64 1 [£1000000.0] |28 1. %itk: sl
REAL64 1 [£1000000. 0] |Z% 2. Pk A
REAL64 1 [£1000000.0] |Z% 3: M. f*E
REAL64 1 [£1000000.0] |4 4: Ztt:: RE
}
0x00000043 EPN i/ MEIEFE | { %ﬂzi’%ﬁ%’a‘%éﬁc (fd]
I H
KA Rk
REAL64 mm +o A B w A
REAL64 mm +oo B VARITY 2
}
0x00000043 EPN b/ NFRR | { FRERMESH (A |BIEHT71E3)
= i ON "
KM, Fhs REAL64 mm + oo MNHAL R FS
Mo, |REAL64 mn too B InAC
iz it REALG4 1 +oo (< 0.0) |G E G
REAL64 1 too (O 0.0) | FFHALE G
}
0x00000043 PN T/ WERFE | { %;ﬁziﬁ%%?}ﬁz (i
A 7).
KT, K REALG4 mm + oo NHAT %
REAL64 mm +oo F AL E m s
REAL64 1 Foo (O 0.0) | MWEIALE AR
REAL64 1 teoo (<> 0.0) | FEHILE K
REAL64 B mm +oo 20 32 S AL B
}
0x00000044 PN ML ([ |VOID 1E IR IR DOEA T /AR
i®)
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BECKHOFF

Hir R4

Rl (A
)

Vi I

KR

HopERn

YRR BLfr

R L

e

L

0x00000045
(0x00n00045)

A

BRI NIE:
& (A

—

BRI IE e G
I -

UINT32

Mg

Z WL

MR /A A
[»_128] (ZWHED

UINT32

[1...255]

FE4hE 1D

UINT32

[0...8]

TR TR n R
N fH: 0

UINT32

[0...8]

MARIF RS n GBR
N 0)

MR IX 1]

REAL64

mm

Ml br B A (3
TABULAR)

REAL64

mm

b B (AL
TABULAR)

UINT32

[0, 1]

Yt WG B (A
TABULAR)

UINT32

[0, 1]

Hoxf LA E (G
TABULAR)

UINT32

[1...255]

MERME ID (K
#J. TABULAR)

FRKXM

UINT16

[0...8]

T R,
MULTITAB)
s I

#

UNIT16

[0...8]

i B R EE (R
. MULTITAB)

UNIT32[8]

—

[1...255]

WoRmME 1D %
A, MULTITAB)

}

0x00000046

ERINIESS

UINT32

[1...255]

ROERWOT, RIEE
ID

0x00000046

ERVNIESS

{

B RIER

UINT32

[1...255]

B IEE 1D

UINT32

fRE (1C3)

REAL64

doons EhBn s E

}

M TC3 B

0x00000047

EX VYN EZS

UINT32

AL RN 5 HIBC B C
PR, T A E
PRI 1D

0x00000048

EX VYN EZS

HN\: UINT32

PR JE R WA &L
IERMZR 1D

[%]i: REAL32

B4 mm

IR 1D it
EPRIER i

0x00000049

ERINIE
&

K. Aeh

REAL64

1

RN E
ORI
(scaling factor)

CERk: 1.0
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H bR R % BECKHOFF
iﬁ‘%{)ﬁﬁ (Fs |5 Byl BEaRl WFELRAL | TERE ETipu) B
0x0000004A (0x0 | 5 A i/ MAEA | { A/ NF R A A M TC3 1B
0n0004A) TS (Al CFIRD -
UINT32 Hzg Z DL % B e
[»_128] (ZWHED
UINT32 1 [1...255] FE4hE 1D
UINT32 1 [0...8] EHMTFES n (B
ke fEH: 0)
UINT32 1 [0...8] MEIFZ S n (BR
i)\: ﬁ: O)
UINT32 1 1...255] MERME 1D CE
7. TABULAR)
UINT32 1 Foa i it
REAL64 mm +oo ML B e (R
TABULAR)
REAL64 mm +oo A B mE (A
TABULAR)
REAL64 mm +oo AL B 4 (AL
TABULAR)
REAL64 mm +oo R B 4G (AL
TABULAR)
UINT32 1 [0, 1] AL B 25 2
(KA. TABULAR)
UINT32 1 (o, 1] AL B AT ?
(KA. TABULAR)
UINT32 Mot EINBS B O A
0: " IEHT I
(instantaneous) ’
R
CIE AL E
2: AR E
3 T RN AW
UINT32 fREE (1C3)
REAL64 mm +oo b S A=A
UINT32 w2 EIUNIES EE ety
0: AP e CBRYO
1 B3R 4R
2: KM
UINT32 Hezg 2 LB 3% R TR T
0: AP e (BRYO
1: A H3him B4k
2: KM
1
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BECKHOFF R4
E5lREE (75 Vi Byl BEaRl WFELRAL | TERE ETipu) B
peia D)
0x0000004A (0x0 | 5 A i/ MAEA | { A/ NF R A A M TC3 1B
0n0004A) RS (D i -
UINT32 Hzg Z DL % B e
> 128] (W)
UINT32 1 [1...255] FE4hE 1D
UINT32 1 [0...8] EHMTFES n (B
ke fEH: 0)
UINT32 1 [0...8] MEIFZ S n (BR
ke fH: O
UINT32 1 1...255] MERME 1D CE
7. TABULAR)
UINT32 1 Foa i it
REAL64 mm +oo ML B e (R
TABULAR)
REAL64 mm +oo LA B W (CGRAL:
TABULAR)
REAL64 mm +oo AL B 4 (AL
TABULAR)
REAL64 mm +oo R B 4G (AL
TABULAR)
UINT32 1 [0, 1] IR R E N
#J. TABULAR)
UINT32 1 [0, 1] ERfrE L7 (R
A9, TABULAR)
UINT32 Mot EINBS B O A
0: " IEHT I
(instantaneous) = (
R
CIE AL E
2: AR E
30 TR —ANEYY
UINT32 fREE (1C3)
REAL64 mm +oo b S A=A
UINT32 w2 EIUNIES EE ety
0: AP e CBRYO
1 B3R 4R
2: KM
UINT32 Hezg 2 LB 3% R TR T
0: AP e (BRYO
1: A H3him B4k
2: KM
MultiCam ¥ J&:
UINT32 Fezg 2 LB 3% LRI AT A
UINT32 1 [1---255] Z#%K 1D
BYTE[104] fRE3 (1C3)

}
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B BECKHOFF
iﬁ‘%ﬂ{)ﬁfé (F75 |V EiE il b eyl LYY A= & A | ki3 Vi
0x0000004B (0x0 | 5N L/ BT | E/ NS | 103 B
0n0004B) HE AR Sl
UINT32 Moz 2 Lt s MEREAL /3 A 2R A
(S
UINT32 1 [1...255] FHIFHL 1D
UINT32 1 [0...8] FHMFERT n (B
e Al 0
UINT32 1 [0...8] M FZ G n (BR
ks fEH: O
REAL64 1 +oo (> 0.0) |hikth
REAL64 mm +oo FHFE A E
REAL64 mm +oo P A A=
REAL64 mm/s = 0.0 M CATiE)
REAL64 mn/s "2 = 0.0 NEINIEE (rig)
REAL64 mm/s "2 = 0.0 G EE (A]3E)
REAL64 mm/s” 3 = 0.0 IR EE Cayie)
UINT32 1 =0 s CBRME: 0)
UINT32 fRE (TC3)
1
0x0000004D (0x0 | 5 A\ T/ IR | { BUEFRAGI R = | TC3 B
0n0004D) a UINT32 Hos Y B 4 268
249 TABULAR 0: " BRI
AME (instantaneous) = (
ENN)
CEE AL E
2: T EEHOE
3: TR ANEE
UINT32 fRe (1C3)
REAL64 40 mm +oo WS LA
UINT32 Mzt EINGES B et
0: H/E S (BRI
1: A A B m A48
2: KM
UINT32 Mzt Z: DL 3R PN E et
0: HIE S (BRI
1 A A B m A48
2: KA
REAL64 40 mm +oo FH E m
REAL64 40 mm +eo PN AR Y2
REALG4 1 +oo (O 0.0) | FHhAEL
REAL64 1 +oo AT B 4 i
MultiCam AJ3Ey .
UINT32 1 =0 MEEZR 1D
UINT32 fRe (1C3)
}
0x00000050 HA A VOID 15 e s R
0x00000051 BHA A VOID WoE e R D
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BECKHOFF

Hir R4

KA (75 |
)

KR

HopERn

YRR BLfr

R L

e

L

0x00000052 EPN

fril e

TEH /TINBE A
TWHIHOL T, B S05E)
BB (R
P as AR 0 =5
—) :

UINT32

=0

$H[1}’E%IJIE]E§E<J%E%/%
E
(BOAE: O

UINT32

ZUx (0)

[P AT AT
[»_138]

L " bR

REAL64

DI F P (i)

UINT32

0/1

T 1K 5 RHEAT
HMERBEE ST ?
T HETm AR

UINT32

fRe (1C3)

}

M TC3 1B

0x00000060 EPN

A

VOID

=R D

0x00000061 EPN

A

VOID

Bam ks OsJD

0x00000062 PN

/1%

UINT16

0/1

FETRSE i3l ?

0: HAMHIE B
1 AIRAREIN
et
Ak HEN 0

0x00000063

& T
SERCOS/SoE il
CANopen/CoE

Bh A AT
X7 B EE 4

Hi%)

INT32

e
[»_135

(ZLH
)

[0; 1, 2, 3,
...]

R
= 100: SoE
< 0: CoE

B IREh IS AT Gl

AEERD

UINT32

0

TRE

UINT32

TRE

UINT32

0
0

TRE

}

M TC 3.1
B4022 (NC
4443) T H
IRZERZE SEC
501 1!

0x00000070 EUN

A

VOID

P 3D 414K ] 3L
H & PTP 41

* DUNEL 5R5]WE 0x0000002D FH K.

A B TR R SME B T3 AR Al i S B B 45 3 B T 4 SR R

fEFHhREHLN, Aeke DI He®] CST #Eat. MM ZhaEd R CEHZ ML T) , MrTaefidt T CST #i. =
R, XA RE S FECRARMESNEE) OUHETHEERD

o B ERAEAE KU A o T 5 8 IO fE
 EEThREH KA T TR,
o WARER AL T 507 BA RIS AT (CSV/CSP), NI RLAE J5 I 2 B fht:

- EHAZAE AR A B A RIS AT (CSV/CSP), mi
— HZWH / FHONpT AL E A RIEAT

i, (CSV/CSP) (TwinCAT 3.1.4024.40 KU )
B B 1) 2 )40 B A7 B AR S IZ AT R HeAth Dh R B R B E G BRVE I A M BIX — A&, IR RE A T2k diz

T
w%ﬁ,ﬁ%%ﬁﬁﬁﬁ%%ﬁﬁ%ﬁ%&ﬁw%ﬁﬁﬁﬁ(%W%H,W%K%,M%E¢¢#ﬁﬁ%
PRALFE,
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BECKHOFF R4
E5lREE (75 Vi HHAEE HER FLAL | e LTE R ETipu) B
peia D)
0x00n00000 /5 4 (PLC—NC) | {128 714} STRUCT Z WAl %45k (PLC—NC) N AT
B = 0: fRAEHIE D 5 " ‘
n >0 % n A |8 KT
(QIE9) PLCTONC AXIS R
EF
0x00n00001 /5 4 (PLC—NC) |UINT32 1 >0 PR @ ﬁun AN
5 !
AT 507
!
“ControlDWord”
0x00n00002 /5 4 (PLC—NC) |UINT16 1 0/1 EeaIE Y= YEE ToiEF R A
73
0x00n00003 /5 A4 (PLC—NC) |UINT16 1 0/1 45 JE A ToiE R AR
73
0x00n00004 /5 A4 (PLC—NC) |UINT16 1 0/1 45 )5 F ToiEF R AR
F—r*'
0x00n00007 /5 A4 (PLC—NC) |UINT16 1 0/1 Z % M Tk R ARE
B!
0x00n00021 /5 44 (PLC—NC) |UINT32 % 0. .. 1000000 L (1000000 == |5 A AN
100%) liiﬁ'
AT 15507
!
”OverrideV”
0x00n00022 /5 A4 (PLC—NC) |UINT32 1 Hr2s e AT Ji N 2]
II)I'
0x00n00025 /5 4 (PLC—NC) |REAL64 B4 mm SERRA B A Gl | 5N
R HARIRIE) I !
0x00n00026 /5 44~ (PLC—NC) |REAL64 B4n mm/ AR AR (LB | BN SO
s Pt B AL @Iﬁ !
0x00n00027 /5 A (PLC—NC) | { ANERBBEE 1A S N AT
REALG4 Bl o |+ oo SRR @Iﬁ'
REAL64 BN mm/ | £ oo AN B
s M TC3 e
REAL64 B4n mm/ | £ oo AR T
s 2
INT32 1 +1, 0, -1 AR AT 1]
UINT32 fREE (1C3)
REAL64 frE (1C3)
}
0x00n00080 B A (PLC—NC) | {256 =37} STRUCT Z Wi |fhigh+g (NC—PLC) M
B . TC3. NCTOPLC AX
%&E*ﬂﬁﬁﬁﬁﬁ 1S REF #27
n = 0: brdEdliEEC
n> 0: % n MO
(ATig)
0x00n00071 B 44~ (PLC—NC) |UINTS 1 >0 RAEF: F5 1
0x00n00072 L 4 (PLC—NC) |UINTS 1 >0 IRASRT: T 2
0x00n00073 BEHL 4 (PLC—NC) |UINTS 1 >0 REWF: FH4 3
0x00n00074 B 4 (PLC—NC) |UINTS 1 >0 IR T 775 4
0x00n00081 B #4 (PLC—NC) |UINT32 1 >0 IR T (5EHD AT 15507
/!
”StateDWord”
0x00n00082 B 44 (PLC—NC) |UINT16 1 0/1 O R LET Tk R 4B
R !
0x00n00083 L &4~ (PLC—NC) |UINT16 1 0/1 L TR i EE| Teik 7R a8
R !
0x00n00084 B 34~ (PLC—NC) |UINT16 1 0/1 AL TRy ST | TR AR AR
Bt D i3]
TwinCAT 3 flgAs:  1.0.6 91



H bR R % BECKHOFF
i%ﬁfé (Fs |5 HHAEE HER FLAL | e LTE R ETipu) B
)
0x00n00085 BEHL A (PLC—NC) |UINT16 1 0/1 B Ak AR = TR A
PE!
0x00n00088 EEL A (PLC—NC) |UINT16 1 0/1 B 1/0 BRI Tk R ARIE
3
0x00n00089 EHL 4 (PLC—NC) |UINT16 1 0/1 AL FHRIRAS T 7R 258
73
0x00n0008A B 4 (PLC—NC) |UINT16 1 0/1 UL PNER 20| ToiE R AR
i3
0x00n0008B B #4 (PLC—NC) |UINT16 1 0/1 i MER ) ToiE R AR
B!
0x00n0008C BEEL #4 (PLC—NC) |UINT16 1 0/1 Hidb B EE RS | RIEHRESRE
U REBEE B i
(P EEHIE? )
0x00n0008D BEHL 44~ (PLC—NC) |UINT16 1 0/1 sl BRI RN 3]
R !
0x00n0008E EHL 44 (PLC—NC) |UINT16 1 0/1 AL T B Tk R AR IE
PE!
0x00n0008F BEEL A (PLC—NC) |UINT16 1 0/1 T HERALE GER| | RS
H AR ED 3!
0x00n00090 Eaily 4 (PLC—NC) |UINT16 1 0/1 Al ELAT 1 ol B | TETE PR AR
W =
0x00n0009A B 4 (PLC—NC) |UINT16 1 0/1 BATEACRPIT U | EEAREEEE
B!
0x00n0009B BEEL 4 (PLC—NC) |UINT16 1 0/1 HIATIR A, IEEHATHR | TSR ARE
=5 23!
0x00n000B1 BEL 44 (PLC—NC) |UINT32 1 =0 TSRS
0x00n000B2 B 4 (PLC—NC) |UINT32 1 e RS (HeR | A S
A [ 1351/ MEIRAS | !
135D “AxisState”
0x00n000B3 B A4 (PLC—NC) |UINT32 1 Hr2s iz T (BITHK
NC)
0x00n000B4 B #4 (PLC—NC) |UINT32 1 e U D N AT 1507
Jif !
“HomingState”
0x00n000B5 BEEL 44 (PLC—NC) |UINT32 1 s AR A RS AT 15 07
/]!
“CoupleState”
0x00n000B6 BEHEL 4 (PLC—NC) |UINT32 1 =0 i SVB % H /T4
(PRE %)
0x00n000B7 BLEL 4 (PLC—NC) |UINT32 1 =0 MY SAF 2k H /%
(EXE %)
0x00n000BS 2L A4 (PLC—NC) |UINT32 1 =0 B ID
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BECKHOFF

Hir R4

KA (75 |
)

KA

KRR

(7/F LR ina

R L

e

L

0x00n000B9 BEHL

4 (PLC—NC)

UINT32

AT R E: AL
0: A B30 [ W

/ﬁ}

7 1: HisfrEE DR
MBS 2

B 2: PEFREE BSOS ?
I 3: YHELEHh I
W5 ?

£7 4:
57

7 5: R BRAMEIIE ?
B 6: FESRARR I B
G ?

L 7 WERREATR
W (R 2

£ 16: FREAEES M
o B g 2

Ar 17: FREEEE 5N
AU S 2

i 18: /g
g 2

7 19: FRERMNE
W 2

I 20: SERRT B IE
W ?

PEH B[] 155 0

B

0x00n000BA EHL

A

(PLC—NC)

REALG4

Bt

mm

SebrArE GHHE A2
XHED

0x00n000BB

A

(PLC—NC)

REAL64

Bilhn

mm

AR SE PR B

0x00n000BC

A

(PLC—NC)

INT32

RERR e

0x00n000BD

A

(PLC—NC)

REAL64

151 4n

mm/

SR (Al

0x00n000BE

A

(PLC—NC)

REAL64

151 4n

mm

ERBEIR 2L E

0x00n000BF

G4

(PLC—NC)

REAL64

5 4n

mm

wEAME

0x00n000CO

S

A

(PLC—NC)

REAL64

WJ g

mm/

FaRLYL S

0x00n000C1

A

(PLC—NC)

REAL64

15! n
s 2

mm/

BB NIE

0x00n10000 ]

Siih s
(NC—~10)

A

STRUCT 2 W4
e 10 B0

i A H 454
(NC—10, 40 FT5)
NCENCODERSTRUCT OUT2

N AT
%Iﬁl S
J7 1 !

0x00n10080

il # :
(10—~NC)

A

STRUCT 2 W%
imes 10 #2200

il A NS5
(10—NC, 40 F75)
NCENCODERSTRUCT IN2

0x00n30000

UK 2«
(NC—*IO)

/\

5
4
o

STRUCT 2 WL3K
Zhes 10 20

X 25y 25— fn i~ 25 44
(NC—10, 40 %)
NCDRIVESTRUCT OUT2

N 2]
liID" EaroS e
J T !

0x00n30080

Wahds: &F

(I0—~NC)

5
4
e

STRUCT 2 WLIK
Fhee 10 B0

IR AN -E5 14
(NC—10, 40 F5)
NCDRIVESTRUCT IN2
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BECKHOFF R4
i%ﬁﬁ (Fs |5 AR HER yFE LT | 5B SCTERE ETipu) B
)
0x00000001 BEHL B UINT32 1 [1... 255] it ey 1D
0x00000002 EHL A UINT8[30+1] 1 30 NFARF il 4R
0x00000003 BEEL A UINT32 1 S, Bt 00) |mhdgeA (v 130
0x00000004 /5 A UINT32 1 Byteoffset AHhE RS (104 | Fek 1/0 Hihk
AN-E5)
0x00000005 /5 A UINT32 1 Byteoffset GrlithhlmFe (104 | TEo 1/0 Hbhk
H-E15O
0x00000006 w/5 A REAL64 B mm/ |[1.0B-12 ... |45 B4678A wmR e RS
INC 1. 0E+30] (scaling factor ) |#=HIZEMES,
7/ 588 MARRYFE N
VE: M OTC3 2, 4Ehl
KT (scaling
factor ) M1 H4
BER TR 2 CBRIN:
1.0) .
0x00000007 /5 A REAL64 T mm | [41. 0E+9] £ B % R C RS
B IES,
ARV N
0x00000008 /5 A UINT16 1 [0, 1] SRt B0 IR TR H
B IES,
A RYFE N
0x00000009 /5 B REAL64 B mm | [0.001 ... R R
1. 0E+9]
0x0000000A /5 A UINT32 1 Z W, M 00) | sstEz [» 131]
TEM
0x0000000B /5 A UINT16 1 0/1 TR o i/ N ) ?
0x0000000C /5 A UINT16 1 0/1 TR o R R ) ?
0x0000000D /5 A REAL64 mm /NIRRT E
0x0000000E /5 A REAL64 mm ORI E
0x0000000F /5 A UINT32 1 Z L M S i BT A 7 1)
(=0) [ 131] (R HEL
TEH R SO 1D
0x00000010 /5 A REAL64 s [0.0...60.0] |SZPrfr A HIIE BT A]
(LR A (P-T1)
0x00000011 /5 A REAL64 s [0.0...60.0] | Szprk fE 4 AP B st ]
(DF A (P-T1)
0x00000012 /5 A REAL64 s [0.0...60.0] | SZBrn:se 5 i gy i
] CLAFB EAL) (P
T1)
0x00000013 /5 A UINT8[10+1] 1 bz KR A AHAT!
0x00000014 /5 A UINT32 1 AT R REE. | R
00 hr: HUERALN
x/min, 1M3E x/s
%1 UTaz—
RN FEAR BT AL B
0x00000015 /5 B UINT32 INC [0x0. .. RRD AR RS (DAMG SRR | 2R R Be
OxFFFFFFFF] 7R (g & SKPRME I e | HEAT 5 AV ) o
KeD T 0 G
T GRALRSHERD AT LU | 85 THERD 2L
fEfEUE Can
3600000) . HitZEA
], EAN PR T BT
FELL ) — R 5 ik
1(°n-1)
0x00000016 /5 A UINT16 1 0/1 SERRALERIE (B R
SARFERZIE) ?
0x00000017 /5 A REAL64 s [0.0...60.0] |SEPrfrE R IERIEP
] CLAFE R (P
T1)
0x00000018 /5 A UINT32 1 [0xO0. .. JR UGG AE IR D
O0xFFFFFEFE ] (0x0: 4x3@)
0x00000019 /5 A UINT32 1 S M it fidh 25 £ % R ek
(=0) [»_ 131 EHIERES,
FEBfsR R ARV N o
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Hir R4

BECKHOFF

Rl (A
)

Vi I

KRR

(7/F LR ina

R L

e

L

0x0000001A

&
>

UINT32

1

(=0)

R AR LS

RIT !

0x0000001B

&
>

REAL64

B4 mm

[=0, BifkE
1/2]

LR e Bl B A 2 7

0x0000001C

1
>

UINT32

1

S0 H¥
(>0)

QE ﬁg %D k\/\' = gni\ é
I 1311 (EdERAED

0x0000001D

@
=

UINT16

1

0/1

R B o G T 45 2
0: MR gw il 25
L ZEXsgmhdas R

0x00000020

a
>

UINT32

2 T 25 JE DI i) M2 A

_

0: KM (BRI

1: JF G

2: JF GEFIEERIE

L)

0x00000021

a
>

UINT32

FH TR0 28 58X I [E) #h
R R (32

B0

£z 0 = 0: AHXF 1/0
A CERIAD

L 0 = 1: 4%} 1/0
R (1]

0x00000022

INT32

ns

[+1. 0E+9]

FIT- Gkt 2 SE DX ) b
e s vetding ik v
A Gl v IERUED

0x00000023

REAL64

B0 mm/
INC

[1.0E-12 ...
1. 0E+30]

47 FF (scaling
factor) IILL AR >
N

(=> HEUH T
(scaling factor) 4y
F/4i (scaling
factor) KT8

M TC3 AEH
LR Sub as ) Ehl
PERIER IS
MARVFE N,

0x00000024

a
>

REAL64

[1.0E-12 ...
1. 0E+30]

HHA T (scaling
factor) L RS>
Vans:

(=> 4iHE T
(scaling factor) %y
/478 (scaling
factor) [KF4r 50

ik: 1.0

M TC3 FEHH
ek e H
B IES,
IEINASEPNS

0x00000025

pz
>
]

{
real64
real64
}16 1

B0 mm/
INC
1

[1.0E-12 ...
1. 0E+30]
[1.0E-12 ...
1. 0E+30]

HHF T (scaling
factor) FILLRH )«
Vi
HHIR T (scaling
factor) 4R 77 :
ot

(=> HEHH T
(scaling factor) 4y
T/ (scal ing
factor) KT 4081

M TC3 A E H

0x00000030

a
>

UINT32

P 2 L 2 42 1) 0L 7 »
ﬁﬂ‘%‘éﬁi@?ﬁ%iﬁﬂ%

MTC3 AR

0x00000101

INC

UINT16

1

[0, 1]

%%ﬂl%ﬂ@firﬂ%ﬁ%ﬁ
H) ?

0x00000102

INC

1

[0, 1]

Eﬁ%@ﬂ"]fifﬂ%@%ﬁ?ﬁ
[ ?

0x00000103

INC

REAL64

B4 mm

[+1. 0E+9]

A

0x00000104

INC

UINT16

1

[0, 1]

R TIE T 2% 1 Fe A
ﬁiﬂzk?ﬁfﬂZI‘lﬂ RS 2 A
w2

ARPAT!

0x00000105

INC

UINT32

INC

[0 ...65536]

St 5 R B2
RN LR
L)

ARPAT!

96

JRA

1.0.6

TwinCAT 3




BECKHOFF

Hir R4

KA (75 |
)

HRA

KRR

(7/F LR ina

R L

e

L

0x00000106 ]

INC

UINT16

[0, 1]

SBR[ Bkt ?

0x00000107 /e

INC

UINT32

S, #ezg 00)

S (AP M

[ 132]

0x00000108 w/E

INC

UINT32

[0x0000000F. . .
OxFFFFFFFF] —
HERHERS:  Cn
- D

At os THERD (i o
SR 206 a B Aok
, DAMEENHAD
B, FESHHR
R AF R NC R
BA¥HE” 465t (MODULO
KRR 7, THhE
(SINGLETURN
ABSOLUTE 3.5 44

X TS HERR L.

W1 BB TS
GUNT B TR 54
o

VE 2. GBI
SR A T HET 1 25
fi,

HE 3. SR
G HELE =3l 1
Fal Co-1), ol
0x000FFFFF,

o
PR E e
"ol

0x00000109

S
g
dm

INC

UINT32

EESICE
D_132]
WS (I

0x00000110

2
tay
dm

INC (Zhth g p
D)

REAL64

[0.0 ...
1000000. 0]

AELDL G B 8 8 75 T4 )
TR/ BUE
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BECKHOFF H i R%
i%ﬁfé (Fs |5 AR HER yFE LT | 5B SCTERE ETipu) B
)
0x00000001 BEHL B INT32 R ISR GG 4
0x00000002 EHL A REAL64 SERRALE G AT SEBRAL | nTHE T 5 Ui
BAMEED ! ActPos
0x00000003 BEEL A REAL64 TR S B B A AT
i !
ActPosModulo
0x00000004 B A INT32 TR S PR lE R
0x00000005 B A REAL64 ik SEPRIEE FEARANL /s
BT 0y
i ! ActVelo
0x00000006 BEEL A REAL64 AT SEPRnEE FEARPALL /872
BT 5 0y
/7! ActAce
0x00000007 BEEL A INT32 i 25 S b
0x00000008 BEEL A INT64 WA — SepRigET AL
o
0x00000009 /5 HA UINT16 SENIR ( “ARAETE
*/jt\» )
0x0000000A 5-11 B REAL64 SRR BAZIEE (&
RBERERIE)
0x0000000B EHL A REAL64 T SEBRAT B MR I S
[T DA
0x0000000C TR A REAL64 4N mm B DX I ) R S 3 sk
TR VAERIN L
0x0000000D BEHL A REAL64 s it i 22 5T [X I (] %M
I} B8] 437 % A
(BHAL AT AR FE X I
B VE: RGHHER
BEIX I 8] Ay 1E AR
0x0000000E B A REAL64 40 mm R AR VA (R3]
B CBERRTE D JRAE
W IEE
0x00000010 B A REAL64 B4 mm/ T SEBRA B MR Y S
s Bkt J5
0x00000012 BEEL A REAL64 B4 mm AVEB SR E G
SRR B AMEED
0x00000013 BEEL A REAL64 B4 mm JEW G SR B Gy
SEBRA B AR IEAE
%, TCHEIX S A EME)
0x00000014 BEEL KHISoE. CoE. |REAL64 F4n mm/ ik SCPRIRShEEIE | AL /s
MDP 742 s (E#M SoE. CoE 5¢ M TC3. 1
WDP 742 BREBEAEH) | 54000, 30 fa
B
0x00000015 B AN REAL64 Bt mm/ Al RIEPE PRI AT | FAAAT /s
S
0x00000016 BEHL A BEE (16 45 AN ARl
* N)
{
UINT32 ns =0 WA 32 i
DcTimeStamp
UINT32 N
REAL64 Bl mm |+ oo FH S BB S s B
b IN]
0x00000017 EL REAL64 B mm B MC SetPosition
e
0x00000101 BEEL INC REAL64 40 mm TS (B B B A7 o TS | TCVE R A I8
FUEMZ MM EZE | ER!
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H bR R % BECKHOFF
i%ﬁﬁ (Fs |5 AR HER yFE LT | 5B SCTERE ETipu) B
)
0x00000200 BE BA ke BN (24 7 BRI Bl PR Sk IRAS | BGE T SAF
H”TouchProbeV |7i) (MBI 2R Ut 1 501
2”: — SERCOS/ ||
SoE J—
UINT32 1 [1,2,3,4] ko Rk 1.
— EtherCAT/CoE 2. 3. 4)
]ggfggl)’e“ UINT32[5] A
— SoftDrive }
(TCom) , L (64 F
- MDP 511 )
(EL5101, 0
EL5151,
EL5021, UINT32 1 (0/1] FE ARk BT
EL7041, 2
EL7342) UINT32 1 [0/1] B AR B IR
2
REAL64 4N mm Pefi R Sk LR E
15
UINT32 1 =0 Fefi PR Sk L
2 GRS
UINT32 N
UINT32 1 [0/1] Befi 2k B U
5?2
UINT32 1 [0/1] B Pk R BRI AT
w2
REALG64 Bl mm e AR T R AL
1B
UINT32 1 =0 P Rk T BT
e G
UINT32[5] e
}
0x00000201 HL KL5101. UINT16 1 [0, 1] THNEIAE AR TR | IR R ARE
SERCOS. 5 ? B!
AX2xxx~ 1
ProviDrive "B RSk T B
W (LI Mor? )
0x00000201 BEEL CANopen UINT32[4] 1 [0, 11 THNIBE R IR 1 E | TIEMR G
47 B ? i3
1
"Rk ThRE 1 &2
47 ?
0x00000202 HEL KL5101. UINT16 1 [0, 1] ANERE A AR A 502 TES IO
SERCOS- = NcToPle CIRAS
AX2xxx~ ~ pIES)
ProviDrive ARk BlE? (@
B2 )
0x00000202 BEEL CANopen UINT32[4] 1 [0, 1] SMERBIEARE 1 & 4 | BiES Wik
HR? NeToPle CIRZE&S
& AF)
Pk 1 & 4 Bt
E?
0x00000203 BLHL KL5101. UINT32 INC A1 /B ik PR Sk A A
SERCOS- WA E
AX2xxx+
ProviDrive
0x00000204 B KL5101. UINT64 INC AR/ R Sk A
SERCOS- WA ARE
AX2xxx+
ProviDrive
0x00000205 BEEL KL5101. REAL64 B4 mm AR /Bl IR LA B | FEAR AT
SERCOS- B a1
AX2xxx+
ProviDrive
0x00000205 BEEL CANopen REAL64[4] B4 mm AN RSB /A | FEA AL
BHATRE
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BECKHOFF H b5 %
i%ﬁfé (Fs |5 AR HER yFE LT | 5B SCTERE ETipu) B
)
0x00000206 FLHL KL5101. UINT32 INC B RS aEZE | TR R AE
SERCOS- (NewLatch — E!
AX2xxx~ LastLatch)
ProviDrive
0x00000207 B KL5101. UINT64 INC AR | IR RIS
SERCOS. (NewLatch — E!
AX2xxx~ LastLatch)
ProviDrive
0x00000208 BLHL KL5101. REAL64 B0 mm 7 BB AR 2 Tk R A
SERCOS- (NewLatch - R AR AT
AX2xxx+ LastLatch)
ProviDrive
0x00000210 Eaily KL5101. UINT16 1 (o, 1] LA AN AR D) | IR R AR
AX2xxx\ At B 2 i)
ProviDrive o
LT B fuh 03RSk Ty
e g 2
0x00000210 FLHL CANopen UINT16[4] 1 [0, 1] A AN AT AR T | IR R AR
e B ? i
ak
T B s Sk T
e WG ?
0x00000211 BEEL KL5101. UINT16 1 [0, 1] TR AN AR ) | TR R AR R
AX2xxX~ At B 2 B!
ProviDrive %
T B R S T
A" B ?
0x00000211 B CANopen UINT16[4] 1 (o, 1] T AN AR T | IR R ARE
e WG ? g
%
I el Sk Th
R G ?
0x00000212 BH CANopen UINT16 1 [0, 1] CEEmbRIRSL 17 N | VR R A
(ERETIRIN i
TC3. 1 B4024. 11
Je ULk
0x00000213 BEEL CANopen UINT16 1 [0, 1] CEEb IR 27 N | R R s
G5 IR 7
TC3. 1 B4024. 11
KL L
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BECKHOFF R4
E5lREE (75 Vi AR HER yFE LT | 5B SCTERE ETipu) £
peia D)
0x0000001A EPN A { VB PR B g/ | FEA AT
il
UINT32 K zs Z DL % SEBRA B A
> 128] (W)
REAL64 mm +oo Yl 2/ F R S BRAT &
{EFAREER
}
0x0000001B EPN B VOTD IS PR R % | A TC3 A5
fLE
e XS R4
LB G
H AN Lt R A
CGREART) "
e
0x00000200 EPN ifie { Vs e Rk (A (UEF T SAF
ZH”TouchProbeV HRBIAT ) ¥t 1 501
27 UINT32 1 [1,2,3,4] FL T GRSk 1.
~ SERCOS/SoE, 2. 3. 4)
= EtherCAT/CoE |yINT32 1 [0, 11 {BESWA (0=LTHE,
(CANopen 1="FF#ED
D5402) UINT32 1 (1, 2] Bk (1=0, 2=3%
- SoftDrive ’ é?‘: ) A’
(TCom) L
- MDP 511 UINT32 1 (1,2,3,4; R (=fAN 1, 2=
(EL5101, 128, 129] WA 2, ..
EL5(1)SL UINT32 TRe
EL5021,
EL7041. UINT32 R
EL7342) }o24 gy
0x00000201 PN KL5101. VOID Vg AN AT AR B
SERCOS. WM ERSLThRE” Gl
AX2XXX N T
PROFIDrive
0x00000201 PN CANopen UINT32[4] b S R )
4 B RSk T
Ae”1 & 4 Gl Lk
THHD
0x00000202 BHA KL5101. VOID Vg AN B AT AR B
SERCOSAX2xXXX EOMEIRSK IR CF
PROFIDrive B
0x00000202 EPN CANopen UINT32[4] BN &
4 B R PR L T
Ae”1 & 4 (TFEE)
0x00000205 PN ifie { 15 F Rl s RER Sk (Oh | SGE T SAF
2" TouchProbeV EREAE ) Ui 501
2 UINT32 1 [1,2,3,4] PEkEIT Rk 1
~ SERCOS/SoE, 2. 3.4
— EtherCAT/CoE |y1NT32 1 [0, 1] =B (0= LTI,
(CANopen 1= F R
DS402)
- SoftDrive UINT32 R
(TCom), UINT32 |
*(F?";Fl’ofll UINT32 R
EI:5151, ’ UINT32 R
EL5021, } 24 7S
EL7041,
EL7342)
0x00000205 EEPN KL5101. VOID 15 7 A AE R Bl
SERCOS. 7R TR
AX2XXX~
PROFIDrive
0x00000205 =N CANopen UINT32[4] 15 7 AN A2 Bl S
R RS Th g
0x00000210 EPN KL5101. REAL64 B mm | £ oo WE "IN S AGE AT
SERCOS. 7R AT B4R AL |EtherCAT:
AX2XXX =
PROFIDrive
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BECKHOFF H bR R %
ol (+ i R b il YR EAL | B LTEE Ei:3y HH
Vayziaip)
0x00000000 /5 A (NC—~10) | { STRUCT Z: W% |4 TG a5~ - 4514 CYNGESVOSEIE
i Fz 0 (NC—10, 40 F7) PRI
NCENCODERSTRUCT_OUT2 | o s g o
INT32 INC =0 nDataOut1
INT32 INC =0 nDataOut2
UINT8 1 =0 nCtrll
UINT8 1 =0 nCtrl2
UINT8 1 =0 nCtrl3
UINTS 1 =0 nCtrl4
INT32 INC =0 nDataOut3
INT32 INC =0 nDataOut4
INT32 INC =0 nDataOut5
INT32 INC =0 nDataOut6
UINT8 1 =0 nCtrl5
UINT8 1 =0 nCtrl6
UINT8 1 =0 nCtrl7
UINTS 1 =0 nCtrl8
INT32 1 =0 TRE
INT32 1 =0 TRE
} 40 5
0x00000000 |/ B4 { STRUCT AJ%E ENCODER-OUTPUT- |5 A A&y a]
— , Oi . NC—10, eI
élicm%%;%ﬁ 2 SR AT B S%N%JgTURE (NC—10, 80 ﬁ;zéjﬁﬁl
M NCENCODERSTRUCT OUT3 - )
(g M TC3 LT
MDP513, 47 64 |yINT64 INC =0 nDataOut 1
> UINT64 INC =0 nDataOut2
UINT64 INC =0 nDataOut3
UINT64 INC =0 nDataOut4
UINT64 INC =0 nDataOuth
UINT64 INC =0 nDataOut6
UINT64 INC =0 nDataOut?
UINT64 INC =0 nDataOut8
UINT16 1 =0 nCtrll
UINT16 1 =0 nCtrl2
UINT16 1 =0 nCtrl3
UINT16 1 =0 nCtrl4
UINT16 1 =0 nCtrl5
UINT16 1 =0 nComCtrl
INT32 1 =0 {71
} 80 FAY
0x00000001 |5 A A { STRUCT Z W4 | #&Ahiviiin CUN S eSE)
(NC~10) aEH T B0 - B!
(NC—T10, 40 F¥) H R AT !
NCENCODERSTRUCT OUT2
UINT32 1 [0 - 39] ByteOffset
T HH 5 v PR X b AR
& [0.39].
Bl 5
N’nControll”,
ByteOffset 24N 8.
UINT32 1 [0x00000000. .. |BitSelectMask (BSM)
OxFFFFFFFF] HFD7E DWORD P X 4t
YFE NI Fh 2 4
1, AR
UINT32 1 [0x00000000. . . |#fl
OXFFFFFEFE] | pigs pow & 1 iofife
AopiE,
}
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E bR 2 5 BECKHOFF

ol (+ i HRH b il YR EAL | B LTEE Ei:3y £
Vay:iiip)
0x00000080 | HL £ (10—~NC) | { STRUCT Z W4 | dfish 25— N —25
i Fz 0 (I0—NC, 40 F75)
NCENCODERSTRUCT N2
INT32 INC =0 nDatalnl
INT32 INC =0 nDataln2
UINT8 1 =0 nStatel
UINT8 1 =0 nState2
UINTS8 1 =0 nState3
UINT8 1 =0 nState4 (BitO:
WeState, Bitl:
InputToggle)
INT32 INC =0 nDataln3
INT32 INC =0 nDataln4
INT32 INC =0 nDatalnb
INT32 INC =0 nDataln6
UINT8 1 =0 nStateb
UINT8 1 =0 nState6
UINT8 1 =0 nState?
UINTS8 1 =0 nState8
INT32 [ns] =0 nDcInputTime (FHFAEIX
B 17 e A2 A 50T/ X
DelInputShift)
INT32 1 =0 TR
} 40 AT
0x00000080  |izHY A { STRUCT Z: W4 |Flikfmidas—tA-454 | A TC3 HHH
(NC—~10) , #] Rz au| (10—~NC, 80 F5)
ik 64 hrgmigas NCENCODERSTRUCT _IN3
& UINT64 INC >0 nDatalnl
(B, uINTe4 INC =0 nDataln2
h{/{g513, 64 i Nrea INC =0 nDataln3
UINT64 INC =0 nDataln4
UINT64 INC =0 nDataln5
UINT64 INC =0 nDataln6
UINT64 INC =0 nDataln7
UINT64 INC =0 nDataln8
UINT16 1 =0 nStatel
UINT16 1 =0 nState2
UINT16 1 =0 nState3
UINT16 1 =0 nStated
UINT16 1 =0 nStates
UINT16 1 =0 nComState (BitO:
WeState, Bitl:
InputToggle)
INT32 [ns] =0 nDcInputTime (FHFAEIX
B 17 A2 B 50T / X
DelInputShift)
} 80 AT
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H bR R % BECKHOFF
?g@ﬁ + |5 Eica i vidl HEeR WIFLEAAL |2 XFEE iR £
Vay:iaib}
0x00000001  |3%LHK A UINT32 1 [1... 255] = E 1D
0x00000002 | i%LHK A UINT8[30+1] 1 30 MFS il AR 44 B
0x00000003 | 3%LHL A UINT32 1 Z0, fzgE O0) |FEhgERA [» 129]
0x0000000A  |i%/5 RFA UINT32 1 S Kzg 00) |FEiil gapal BRik:
Frife
0x0000000B  |i%/5 A REAL64 % [0.0 ... 1.0] |BEEFE=MHIAIRCE (bR
fli: 1.0 = 100%)
0x00000010  |i%L/5 A UINT16 1 0/1 BRBEHS R AT B ?
0x00000011 /5 A UINT16 1 0/1 R R )k
0x00000012  |i%L/5 A REAL64 mm [0.0---1. 0B. 6] | fe K ERBHRZE A7 B
0x00000013  |i%/5 A REAL64 s [0.0...600] o K BRI 5% 22 16 [A] 37 B
0x00000014  |i/5 A REAL64 mm/s [0.0-+-1. OE. 6] | F K BRIt % 2= i
0x00000015  |i2/5 A REAL64 s [0.0-++1. OE. 6] | F K BRI 152 22 I ] 2 &
0x00000021 /5 A REAL64 1 [0.0... 1000000 | F=4h A0 Mtz (A f7 B 20 | IhEE,
0] AiA T (scaling TebRifE!
factor) CIH) (fE[H
— AR R A
0x00000100  |i/5 P/PID (fi®. |REAL64 1 [0.0...1.0] il A n s R K | ObRdE(E: 0.5
D FRE ) == 50%)
0x00000102 |3/ P/PID (f#) |REAL64 mm/s/ mm|[0.0...1000. 0] |ELEIBONREL k, 8 k, | ZEEEEAL /s /
FEhl A A
il
0x00000103  |i/5 PID (fiE) REAL64 s [0.0 ... 60.0] | B {EH A Tn o7 B 12 i)
0x00000104  |i/5 PID (fiE) REAL64 s [0.0 ... 60.0] | 1EHIE Tv A7 B F5 i)
0x00000105  |i/5 PID (i) REAL64 s [0.0 ... 60.0] |BHJEHSIH Td A7 B 92 i)
0x00000106  |i/5 PP (P E) REALG4 mm/s/ mm|[0.0...1000. 0] |{Efd M EZPRFIN, Wy | ZERGPAL /s /
ELB R B8 kpal kv, | FERH AL AL E %
XA REUE UUE A B |
HoRFRI
0x00000107  |i2/5 PP (2 E) REAL64 % [0.0...1.0] BE KPS (DLE S | ChRiEfE: 0.01
Bor) , EEZERN, f == 1%
TE FHAAN ) L O 2 %
kp % kv.
0x00000108  |i/5 P/PID (& |REAL64 s [0.0 ... LEBITBOR B3 ka o3 L )
) 100. 0]
0x0000010A  |i%/5 A UINT32 1 Hezg BE R B KRR g | IR ThEE,
Chnid 2B Tehrife !
0: Off, 1: Velo, 2:
PostVelo
0x0000010B  |i3/5 A REAL64 mm/s” 2 AE R B KRV R IR | IR ThRE,
{8 R TR !
0x0000010D  |i/5 P/PID REAL64 mm [0.0 ... PrERZE (MEmMZE M |REIhEE
10000. 0] “TEIX”
o F i 3 B A
CIf# P/PID #iil4%)
0x0000010F  |i/5 P/PP/PID (fii |REAL64 (mm/s) /[[0.0...1000. 0] | IS4 425 thi] 28 . N et
) mm N NI
BT I DA I VA=R oE
M2 HILLBI S K,
0x00000110  |i/5 P (fIE) UINT16 1 0/1 H B FE A% v «
F3h/ 130
0x00000111 /5 P (hLED) UINT16 1 0/1 H 3 FE A% it «
FREFBE
0x00000112  |i%/5 P (hLE) UINT16 1 0/1 H Al FE A% v «
TR
0x00000114  |i/5 P (fIE) REAL64 % [0.0 ... 1.0] |HE3hWBEHE: ChRyfE{E: 0. 05
e =
0x00000115  |i&/5 P (fHE) REAL64 s [0.1 ... 60.0] | Hshimfemik:
FF 1] 5 &
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BECKHOFF R4
ol (+ Eica i vidl HEeR WIFLEAAL |2 XFEE iR £
Vay:iaiilp)
0x00000116 PID (f7#) REAL64 % [0.0...1.0] Ty s Kt B 1
(), LAHS AL
CERAHHE: 0.1 == 10
%)
0x00000117 PID (7 &) REAL64 % [0.0...1.0] D843 fe K R Al
(), LAE AL
(BRINIEE: 0.1 == 10
%)
0x00000118 PID (fiiE) UINT16 1 0/1 e A R G 1
oy (RE T #H9%
W ?
(BRABCHE: 0 =
FALSE)
0x00000120 P/PID (fi#) |REAL64 s =0 PT-1 L EiRZE (fE R,
22D PRI TE] TRt !
0x00000202 P/PID G#JE) |REAL64 1 [0.0...1000.0] |ELBlBOR REL k, 80k, |[EHEEEEH]
0x00000203 PID CGEEJE) REAL64 s [0.0 ... 60.0] | B 1EHIRIE T, AR s )
0x00000204 PID GHEE) REAL64 s [0.0 ... 60.0] |ffsr1E ] T, LA ]
0x00000205 PID (i) REAL64 s [0.0 ... 60.0] FHJEWSE] T, TR s )
0x00000206 PID CEEJE) REAL64 % [0.0...1.0] Fib - de K A PR R
), HESHONRAL
(BRINIEE: 0.1 == 10
%)
0x00000207 PID (i) REAL64 % [0.0...1.0] D 85 d Kt PR 1] TR s )
) ED R
(BRAKE: 0.1 =
10%)
0x0000020D P/PID (3#J%)  |REAL64 mm/s [0.0 ... MR E GEEMmMZ fREEThRE
10000. 0] 17 BEIX”
i FHF 7 1 B A 2
CIff P/PID #i8%)
0x00000220 P/PID (i#J%) |REAL64 s =0 PT-2 EFisZ GHFE TR R
Z5) PEULE I [H] Tekrife !
0x00000221 P/PID (i#J%) |REAL64 s =0 PT-1 #EiRzE GEEF B ThEE,
Z2) PR IE] Tobrd !
0x00000250 P/PT CULMIES) |UINT32 1 S Krzé A5 1 s s s P 0 0
(=0) Atz [»_ 129]
0: kM (BRI
1. S REAR
( LUENBERGER)
0x00000251 P/PT CULIMIES) |REAL64 Nm /A [>0.0 AL
HIHE R K,
0x00000252 P/PT CULMIES) |REAL64 kg m? >0.0 FEL:
L2l i7ipe Ju
0x00000253 P/PT CULIMIES) |REAL64 Hz [100.0 ... W o
2000. 0] ZRiA:
500
0x00000254 P/PT CULIMIES) |REAL64 1 [0.0 ... 2.0] [RRIERZ k.
2Rik: 1.0
0x00000255 P/PT CULIMIES) |REAL64 s [0.0 ... 0.01] |HEuEHE (1. B -
P 0.0 ogpenier s 1
0x00000A03 PID (MW) REAL64 cm’ 2 [0.0 ... 100000 |A HIRGLEIAL . HAHN
0] cm 2
0x00000A04 PID (MW) REAL64 cm’ 2 [0.0 ... 100000 B HISELHAR 5 HAIN
0] cm 2
0x00000A05 PID (MW) REAL64 em 3/s |[0.0 ... 100000 |FUE AR T qonnr AL
0] N oem’3/s
0x00000A06 PID (MW) REAL64 bar [0.0 ... 100000 | & s Sy s 119k
0] Ponr AN bar
0x00000A07 PID (MW) UINT32 1 [1... 255] RGETT , WHL 1D
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BECKHOFF R4
i%ﬁfé (Fs |5 iy B il HER FLAL | e LTE R ETipu) B
)
0x00000001 BEHL B INT32 RT3
0x00000002 EHL A REAL64 B4 mm/ }i’%ﬂ%ﬁiﬁﬁﬂj (LA B | BEAR AT /s
s frgezr) AL S
JH!
“CtrlOQutput”
0x00000003 AL A REAL64 % EHIE L (CLE T [ B AR E
AL i
0x00000004 BLEL A REAL64 v i ERRH (DMREE D | Toi R 4818
L) i
0x0000000D B B REAL64 mm BRBEIRZEALE (TCHEIX | FEASBfr
NRETEINE)
0x0000000E HL /A REAL64 mm BRPEIRZEAE CLBEE | FEA AL
S BRIE)
0x0000000F H A REAL64 mm EEKiEi%éE{ﬁE G BE | JEA AT
= !
“PosDift”
0x00000010 AL A REAL64 mm o7 B F K AR BE AR ZE 1 | A LAy
e ERUSRIES
0x00000011 AL A REAL64 mm 7 B /N I R BE R ZE 1) | A LT
e ERUSRIES
0x00000012 BEEL A REAL64 mm/s IR i 1% 2 FEARIAL /s
0x00000021 B A REAL64 mm AR T 1 R B R 2 | B AR LT
ZIZE (RE) (| gy i e s
K - I T T
s s M) | DTS
“PosDiffCouple
0x00000022 AL B REAL64 mm AR M B R B AR | A LT
Z2 2 IR IR A I (E
TRFFE
0x00000023 BEEL A REAL64 mm AL E BRBE R | FEAS
7 2 i K IE ZE I AE
RFFE
0x00000101 BEHL P/PID (fLE) |REAL64 B4 mm/ PHIEE P (A
s 20} PR TR
0x00000102 il PID (f7E) REAL64 B0 mm/ PHIZRA T 9 (BL
s 20 BT RN
0x00000103 il PID (F7E) REAL64 B0 mm/ EHIZH D A (L
s 2 BT R IR
0x00000104 EHL PID (fE) UINT16 1 0/1 T 3545 PR 2
0x00000105 il PID (fiE) UINT16 1 0/1 D 4 PR S 2
0x00000106 2L PID (f7E) UINT16 1 0/1 T ¥R ARW JUEHL  |ARW: Bt
57 Al
0x0000010F BEEL P/PP/PID (i#  |REAL64 B4 mm/ sl FEAME LB CLL |3
) s 250} B RN
0x00000110 BEEL PID (fLE) REAL64 B mm/ ) A D O A ) | g )
s V... CLAZXS sl
ZN)
e ThREH R T4
A
0x00000111 FLHL PP (fiL#) REAL64 mm/s/ mm|=0 N ABIEAE LG 25 kp PP fsth]#
al kv
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E bR 2 5 BECKHOFF

i%ﬁfé (Fs |5 iy B il HER FLAL | e LTE R ETipu) B
)
0x0000011A FLHL P (fr#) uint32 1 15 T Y - BF RETh
0x0000011B real64 mm InternalPhase fit,
0x0000011C real64 mm/s TohrifE !
0x0000011D roal6d /s {nternalPosSollError
0x0000011E real64 mm/s” 2 .
s L s
0x00000120 real64 mm oll
0x00000121 real64 mm/s
0x00000122 real6d mn/s”2 i“temalACCSOMRel
nternalPosSollRel
0x00000123 real64 mm/s PosSol1C Q1
0x00000124 real6d mn/s”2 ossol lborrected:
VeloSollCorrected!
AccSollCorrected!
TestVeloSollCorrecte
d
TestAccSollCorrected
0x00000201 B P,PID (%) |REAL64 B mm/ 2 1 A 1D 0 2 FEARBAL /s
S
0x00000202 BEEL P,PID Ci#J%) |REAL64 % PR AR E > (DL |V R AR iR
[ER =X D) i3
0x00000203 B P,PID GGEEZ)  |REALG4 v FE il AR Sy (DA | AR AR
FRAFER AL i
0x00000201 BEEL P/PID (%)  |REAL64 B4 mm/ FHIERE P A4 (A
s Ao} B RN )
0x00000202 BRI P/PID G#J¥)  |REAL64 Bl mm/ Efla T oy (B
s A% B R )
0x00000203 BLHL P/PID CEEJE)  |REAL64 it mm/ &R D A (B
s 20} BT R TR
0x00000204 il P/PID GGEJE) |UINT16 1 0/1 T 35045 BRI s 2
0x00000205 il P/PID C#PE) |UINT16 1 0/1 D #4 BR % 2
0x00000206 il P/PID G#JE) |UINT16 1 0/1 T #8455 ARW 3% ARW: BHAR /3 if1
5?2 A
0x0000020A HEL P/PID (%) |REAL64 B4n mm/ THLRE 2 1 A 1 BN K
s /N
0x00000250 AL P/PT CULMIZS) |REALG4 B4 mm W Es: frEZE (PR
P — WERALED
0x00000251 BEEL P/PT CULMIES) |REAL64 B4 mm WL a2 E
0x00000252 BEEL P/PT CULMIES) |REAL64 F4n mm/ LI 2% HEFE 2
s (HT P #5
0x00000253 AL P/PT UL |REAL64 Bl mm/ WLPNAT: SRR 1
s CHF 1 #55
0x00000254 BLHL P/PT CULMES) |REAL64 B0 mm/ N2 hnss
s 2
0x00000255 BLEL P/PT CHLIES) |REAL64 A L2 FEALSERR FL i
0x00000256 AL P/PL CHLMIZE) |UINT16 1 0/1 WL EE: T #55 BRI
W57
0x00000A00 (el PID (MW) REAL64 % [-1.0...1.0] [T EME (s
D (LA
£7)
0x00000A01 BEEL PID (MW) REAL64 B4 mm/ PRI P Ay (B
s A NS
) GRS AE
-9
0x00000A02 BEEL PID (MW) REAL64 B4 mm/ PRI T H4r (B
s Z ot LA B E LR
) OGRS ALE
=9
0x00000A03 BEEL PID (MW) REAL64 B4 mm/ FEHIERE D A4 (LA
s A %of LA B E LR
) RIS HACE T
)
0x00000A04 BEEL PID (MW) UINT16 1 0/1 T 35 PR 2
0x00000A05 BEL PID (MW) UINT16 1 0/1 D B4R AIEE 2
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BECKHOFF

Hix 545
i%ﬂ{)ﬁﬁ (Fs |5 iy B il HER FLAL | e LTE R ETipu) B
0x00000A10 L PID (FiE) REAL64 BN mm/ s A T DO A 1) |k T )
s Y,.. CRAZEX] By
)

3.1.1.5.4.6.3 FEHZIIEER " E T e M (F5/4 0x6200 + ID)

KRR (- | s =] WEEAT | 52 XI5 En £y
AHERD
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BECKHOFF

Hir R4

KA (75 [
)

el

M A

KB S

i:p

il

0x00000001 B

UINT32

[1... 255]

Izhds 1D

0x00000002 BEEL

UINT8[30+1]

30 NFERF

B 8% 4R

0x00000003 Pilg

UINT32

Z0 #eE 00)

RN R [p_ 134

0x00000004 /5

UINT32

— | = | = [ =

Byteoffset

N HbE R R (104
AN-FE5)

T 1/0 btk

0x00000005 /5

UINT32

Byteoffset

bR (T0-4
H-E5O

T 1/0 Hudik

0x00000006 /5

UINT16

[0, 1]

AL

R C A A
PERER A5 5
WA RBYFE N

0x0000000A /5

UINT32

S # 00)

LEEL SN

LN
1 = STANDARD

0x0000000B

REAL64

[-1.0 ... 1.0]

s/ PR Cf R
#i) BRABE: -1.0
== -100)

0x0000000C

REAL64

[-1.0 ... 1.0]

SR PR Cif e PR
HD (BRIABE: 1.0
== 100%)

0x0000000D

221}
>

UINT32

LRk R TN
(it th #E0)

0x00000010 /5

&
>

UINT32

PR IR AR W,
THEWENEITHR

TRE !

0x00000011 /5

a
=

UINT32

\%
[$2]

PR IR AN ST s i+ B
ORI AL NC 16
R[]

TR

0x00000020 /5

&
_>

UINT32

e
(=0)
Z DL o

UK HE X I [ M2 AR 5
0: KM (BRI
1 I CHME

2: JF CHHE BRI
L)

0x00000021 /5

UINT32

FH T URBHFE X I [ M
RN (32

£ -

£ 0 = 0: FXF 10 K
8] CERIA)

70 = 1: 4a%) 10 W
[

0x00000022 /5

INT32

ns

[+ 1. 0E+9]

T YRBOBEIX N () b2
(2 HAL 1) (i #s 2 A
Gl IR R D

0x00000031

REAL64

ln %/
INC

[-1. 0E+30 ..
1. 0E+30]

0% 25 o SI2 B A PR
JUIAF (scaling
factor)
(B3N 1 B R
SEBRED

Blhn, AX5xxx: 0.1 =>
+100%

M OTC3. 1 EHE
el

0x00000032 /5

REAL64

[0.0 ... 60.0]

P-T1 SERRHAE IE
B[]

CEl 53 N T B
SERRED

M TC3.1 HEEHE
B

0x00000033 /5

REAL64

(0.0 ... 60.0]

SERRFIAEAE I R S 5
P-T1 JE ik [a]

(Bl A3 3 ) B LR Y
SEBRED

M OTC3. 1 EHE
e

0x00000101 /5

fal ik

REAL64

BN mm/

S

20.0

ZE NS5 HE
Gl BE P

EABAL /s

0x00000102 /5

fAl R

REAL64

%

[0.0 ... 5.0]

ZEmmi (LLE A
AL

0x00000103 BEEL

(il

REAL64

B mm/

S

20.0

}@%ﬁ&ﬁﬁi%ﬁ

HABAL /s

0x00000104 /5

frl

REAL64

B mm/

S

ISR I HE (IRFE AL
HE) A EfwES (DAC
G2

BARHAL /s
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H i R4 BECKHOFF
i%ﬁﬁ (F5 |5 IRFhAFREL HmEA ggﬁ B IR R Wi
) :
0x00000105 /B falllk (Sercos. |REAL64 1 [0.0 ... RS (N IRBL A & T
Profi Drive. 100000000. 0] | HR A B B9 46 TR 1 Sercos. Profi
AX200x (scaling factor) ) |Drive.
CANopen) AX200x+
CANopen
0x00000106 /5 Profi Drive UINT32 0.001 % [= 0 Profibus/Profi Drive [{0i& 7+ Profi
DSC 1/s DSC: A7 18 42 il 4 2 Drive DSC
Kpe
0x00000107 /5 Profi Drive REAL64 1 = 0.0 Profibus/Profi Drive [{{i&H T Profi
DSC DSC: HTit Drive DSC
HLXERR” (4 TR HE 9]
C(BRiN: 1.0)
0x00000109 /5 fA iz REAL64 1 0.0 ... Sr B S DRSNS | 5& F T
100000000. 0] | B EE FI 45 AT Sercos.
(scaling factor) ) |CANopen
0x0000010A /5 A iz REAL64 1 [0.0 ... IR EEAE R (R SLK ) | &
100000000. 0] | &AL E FI4EAE T |Sercos. Profi
(scaling factor) ) |Drive.
AX200x.
CANopen
0x0000010B 5E/5 LGl REAL64 1 [0.0 ... iEH EHT
100000000. 0] | F"TorqueOffset” {4 |Sercos. Profi
AR CiefE sl 5% | Drive.
T4 (HZEHEPL)  |AX200x.
Ci )37 BR 2 38 WA EE ) | CANopen
R A T (scaling
factor) ) (VENTifx
Gl apIFERyASED)
0x0000010C B/ il Al REALG4 1 [0.0 ... & T SetTorque ) |3 T
100000000. 0] |HFE4i/ (WeFZHIHL) |Sercos. Profi
A (LML |[Drive.
(o 3 3R ) 48 HH B 5L (19 | AX200x
R A T (scaling CANopen
factor) )
ol g U%Ji B4024. 2
MC TorqueControl, ffi
FH KB g a7 A
CST)
0x0000010D /5 it (Sercos. |REAL64 s (0.0 ... 1.0] |BRzhE 5 e | &+
CANopen) ] Sercos.
CANopen
0x0000010E 5E/5 it (Sercos. |REAL64 s (0.0 ... 1.0] |BRZhme B4 MBH e | &+
CANopen) fisf (] Sercos.
CANopen
0x0000010F /5 it (Sercos. |REAL64 s (0.0 ... 1.0] |BRahHUHESH O | &+
CANopen) FAJ BELJE 15t 8] Sercos.
CANopen
0x00000120 /5 AR/ %/ UINT32 1 =0 # 1D & T
KL4xxx+
(0: F3) 2400, 38 JH 7
0x00000121 /5 el /8 UTNT32 1 =0 AR 0. Ltk BG&EH T
2: FE4& KL4xxx+
M2400. 3 FH 7
0x00000122 /5 ) A /W REAL64 % [-1.0 ... L.0] mtfmE (LLAE S | 0GEH T
AT KL4xxx+
- M2400. 3R
TRYBRFAE TPl AT 45
{1
0x00000151 /5 falfi/AELetE |REALG4 1 [0.0 ... RIRAME RE (1 0
100. 0] I IR ZMFIRR)
0x00000152 W/ falllk/HEZtE |REALG4 1 [0.01 ... LO]#ESH (LA
HNEAL) (1.0 ==
100)
0x00000153 /5 AR/ etk REAL64 1 (0.01 ... 1.0] fth 25 k0 (BLESTIL
RNEAL) (1.0 ==
100%)
0x00000301 /5 S L UINTS PrHERg: 183K 1
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BECKHOFF R4
i%ﬁﬁ (F5 |5 IRFhAFREL HmEA gﬁ B IR R Wi
) \
0x00000302 /5 St RLL UINT8 PrHERS: &35 2
0x00000303 /5 SR UINTS PrHERS: fEF 3
0x00000304 /5 pitidc RN UINTS FrfEns: fEIF 4
0x00000305 /5 pAeids it UINT8 PrHERS: fEIF 5
0x00000306 /5 SR UINT8 PrHERY: &35 6
0x00000307 /5 St L UINTS fritd. & 7
0x00000308 /5 Bt L UINTS friEfd. JE4 8
0x00000310 /5 B L UINT8 PrHERY: (R AR
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Hir R4

BECKHOFF

3.1.1.5472

I EEREH) B 5 REE G (FFI4 0x7100 + ID)

ﬁ%}ﬁﬁ (F7~ |PhE ek 2 it HERA BT | S LTE R Eiipa) iEH
el )
0x00000001 BEEL A INT32 AR IR 38
0x00000002 BEEL A REAL64 F4n mm/ S AT R | JEAR A, /s AT
s ) TSI !
“DriveQutput”
0x00000003 EHL B REAL64 % S (RLE Ao
£i)
0x00000004 BEHL A REAL64 vV R CBURERS AR | RN e
[D®) I
0x00000005 BEEL A REAL64 Bl4n mm/ TR UK B IR | FEAR AT /s
s FRE
0x00000006 B A REAL64 B4 mm/ TR IE 4 H B OR | RN /s
s FRE
0x00000007 B A REAL64 11 4n 3SR BRHUE B SERR | TC3. 1 B4022 K
100% = Ji GEE 100% = DL
1000, 1000) e 2
it Nm Zﬁﬁﬁvw
BN ’
“ActTorque”
0x00000008 BEHL A REAL64 4 Nm/ | £ oo A3 RS BRHLEARER | TC3. 1 B4024 %
s % N/s bR A5k YL
oy A SE bR B
B 3 (e 1) 5 550
0x0000000C BEEL A REAL64 B4 mm B T BRI A [E] H M3
7 A R 3R B A A
B IFEE
0x0000000D BEEL A REAL64 s DR AN Y DX e 8] M [
iz aswill
(SHALANTATAS BE X I
D)
e RGPS BEX
T} 8] Ay IE A
0x00000013 Eaily A REAL64 % R (B oy
1) GETARLRHEFRIE
Hizk! O
0x00000014 B A REAL64 v S (CMREENS | RIE R AR
) GETIEZRMERHE | 25!
Mgkt O
0x0000011A BEEL fiil ik (Sercos. |REAL64 B mm AT et Y r
CANopen) FEUE R E N E EHT
Sercos.
CANopen
0x0000011E BEEL filfl (Sercos. |REAL64 F4n mm/ ] e D B
CANopen) S TV T EHT
Sercos.
CANopen
0x0000011F BEEL il (Sercos. |REAL64 B0 mm/ T e Y e
CANopen) s"2 JEW R B/ W E EHT
VEt9ic Sercos.
CANopen
0x00000200 E BEEL: TN 1 & 8 |TC3.1 B4024. 12
HPIR Je bk
UINT32 1 0/1 Frig s N mR A GE T SAR-
B\: Port 501!
UINT32 1 [1---8] EEmMAN 1 & 8
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BECKHOFF

H¥r R4t
3.1.1.5.47.3 I8 TIEEHI 5 RE M (FFI4 0x7200 + ID)
gg@?(+<wﬁ IR | BeEdRl WBALAT 52 XIER ik #E
YAy
0x00000102 HA fi AR {

FE R AN BRAFAE R Bl 2 ﬁﬁ)ﬂﬂ— SAF
ULONG 1 50 % 1D B 501!

S A HTEE, WERIW
# 0x00000012
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Hir R4

BECKHOFF

3.1.1.547 4

TEH I L FEH A 5| e M (E 544 0x7300 + ID)

RolR#E (- Ui IR3)) 2R prueie sl YIERERAL | & XFEE ik £k
Vay:iiilp)
0x00000000  |i%/5 A (NC=T0) | { STRUCT Z WLAK | 9K3) &5 2544 CYNi =&
EiEis AN (NC—T10, 40 F5) T
NCDRIVESTRUCT OUTZ2 1 e T TR
INT32 INC =0 nOutDatal
INT32 INC 2731 nOutData2
UINT8 1 =0 nControll
UINTS8 1 =0 nControl2
UINTS8 1 =0 nControl3
UINTS8 1 =0 nControl4
INT32 INC =0 nOutData3
INT32 INC =0 nOutDatad
INT32 INC =0 nOutDatab
INT32 INC =0 nOutData6
UINTS8 1 =0 nControlb
UINTS8 1 =0 nControl6
UINTS8 1 =0 nControl7
UINTS8 1 =0 nControl8
INT32 1 =0 {RE
INT32 1 =0 TR
}
0x00000001 |5 XA g4 (NC—~10) | { STRUCT 2 WLBK |35 A7 i BREh S -4 | B A A AT
BN ¥ (NC—10, 40 F45)  [HEIH!
NCDRIVESTRUCT OUT2 g4 B
UINT32 1 [0 - 39] ByteOffset
T HH 5 R TR X b AR
¢ [0.39].
Bl #HE5
N’nControll”,
ByteOffset %N 8.
UINT32 1 [0x00000000. .. |BitSelectMask (BSM)
OxFFFFFFFF] HERGTE DWORD 38 X 2
YFE NI Eh 2R
B, B
UINT32 1 [0x00000000. . . |#fl
0xFFFFFFFF] R4 OBSM T 1 il
AepiEY.,
1
0x00000080 | i3HX IR (10—NO) | { STRUCT Z WLBK |BRZh%s—im A—4514
Bz (10—NC, 40 41
NCDRIVESTRUCT INZ2
INT32 INC =0 nInDatal
INT32 INC =0 nlnData2
UINTS8 1 =0 nStatusl
UINT8 1 =0 nStatus2
UINT8 1 =0 nStatus3
UINTS8 1 =0 nStatus4
INT32 INC =0 nInData3
INT32 INC =0 nInData4
INT32 INC =0 nInDatab
INT32 INC =0 nlnData6
UINTS8 1 =0 nStatush
UINT8 1 =0 nStatus6
UINTS8 1 =0 nStatus?
UINT8 1 =0 nStatus8
INT32 1 =0 TRE
INT32 1 =0 ey
}
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b R% BECKHOFF
oW (+ (U5 KRR b il YR EAL | B LTEE Ei:3y £
Vay:iaib}
0x00000001  |i5zHY A UINT32 1 [1... 255] % 1D
0x00000002 | LHL A UINT8[30+1] 1 30 NS L&A TR
0x00000003 | A UINT32 1 Z L Mg O0) | R TRA [ 1361
0x00000004 | iEHEL BEA UINT32 1 ZIL Feg 00) | REEA [ 135]
0x00000010 | iEEL B UINT32 1 [o... T (n)
16777216]
0x00000011 | iEEL AN UINT32 1 [o... F% (m)
16777216]
0x00000012 | i¥HL A UINT32 1 =0 TEEEE (nm)
0x00000013  |iHY HPER REAL64 Bt mm | =0.0 g?ﬁ (AL EIE) (SRR | FEARfL
0x00000014  |iHY TN FE REAL64 Bl pEH | = TR (JEAE) E YN A
0x00000015  |izHY (RIS REAL64 Bl EEHL | =0. FEA FREI (PR | B A
PN
0x0000001A  |i/5 "iEa) e { NI BURHAT AR T
FJa st (R MP)
UINT32 LGS NS WOE L
0:  BFAY
(instantaneous) ~ (Ek
79
Lo F e A,
2:  EHAIE.
3: TR AN EEY
4: 7 AN EI R —
w
5: 7 RV
6: I
7o MR A B Y
REAL64 Bt mm |4 oo W B
UINT32 Hexs 2 L it s ERGE et
0: F e (BRI
1: A A B mEs 48
2: KM
UINT32 Hezé 2 It 3 PNy et
0: FFE S (BRI
s A B B mEs 48
2: KM
}
0x00000020 |/ A { BNEAMA [n,m]:
UINT32 1 ... Bon AT
16777216]
UINT32 1 ... 5 om 3
16777216]
REAL64 Bilhn mm | 4o BAME B YN DA
1
0x00000021 |5 AN *REAL64 Bt mm | 4o P A T B4
M E (R5ERBN T
H"H 5
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BECKHOFF R4
?%@ﬁ + |5 RAKAY HEeR WIFLEAAL |2 XFEE iR £
Vay:iaib}
0x00000022 |15 "iBB)iEe” BN BiEgh B RO EE | RAERAT! (2
B C“#s ) ANHEHD
{
UINT16 1 0/1 IRV CERRERE
ElA) ?
UINT16 1 RS (=0)  [EBEAHN BIECH—
TR E AN D -
fii 0: Pos (M)
fr 1 3B WD
7 2: ImEEE G
7 3 IR MDD
REAL64 B4 mm | £ oo Startposition (F#i)
REALG4 Flhn mm > 0.0 Inkrement
}
54:1¢
{
REAL64 [ x*m] B4 mm | 4o AT AR a7 B UG A Rl
x ATHIME: (km)—EH (—
TERZAT)
}
0x00000023 PRE] A BEA o G SR B 3 25 e = il
fE (NH5RNITEE
%)
REAL64 B4n mm |+ oo T E
5414
{
REAL64 BN mm | 4o P T
REAL64 mm/s +oo Mt i
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Bfwmts &

fSlaveAxisCouplingPos 12. MG FAAR A T, TS TR AR LT A
i fwmts &

nMasterAbsolute 13. FHig A E (0/1)

nSlaveAbsolute 14. MHHAEXATE (0/1)

fMasterOffset; 15. F i m

fSlaveOffset; 16. PN DSY 2

fMasterScaling; 17. Bt RSE i

fSlaveScaling; 18. MBS i T

fSumOfSlaveStrokes 19. aﬂ;fActualMasterAxisPos”i’ijJ:E]‘]MiﬂN'l'ﬁ
S0

fSumOfSuperpositionDistance 20. BNEE B RA (AL B AMER RS

fActualMasterAxisPos; 21. SEBR FFBOE S (AR

fActualSlaveAxisPos; 22. SEBR M BEE R (A

fActualMasterCamPos; 23. RN S PR E A

fActualSlaveCamPos; 24. Y S PR EE A

nSlaveStateDWord 25. MEIRA DWORD (Z L AxisRef)
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RHAEE 2514
RHIEAE
fMasterVeloNom; L. ERAUE I CREtk: = 1.0
fMasterPosStart; 2. ) B E
fSlavePosStart; 3. NS By
fSlaveVeloStart; 4. e 2k B
fSlaveAccStart; 5. I Bk
fSlaveJerkStart; 6. Kl S g
fMasterPosEnd; 7. B DA
fSlavePosEnd; 8. NG A B
fSlaveVeloEnd; 9. N Ty
fSlaveAccEnd; 10. It 25 O ek
fSlaveJerkEnd; 11. N AN
£MPosAtSPosMin; 12. Nt /1N BN 11 = o o
fSlavePosMin; 13. Wi /ML E
fMPosAtSVeloMin; 14. N B g /N T8 B 1) = e A7
fSlaveVeloMin; 15. N B 5z /) T EE
fMPosAtSAccMin; 16. Nl f5 /0N e P B ) R i
fSlaveAccMin; 17. It e /N ek
fSVeloAtSAccMin; 18. N F 5 /I T3 T F B ol
fSlaveJerkMin; 19. Nt IIn
fSlaveDynMomMin; 20. /N BN B (AR D
fMPosAtSPosMax; 21. b2 SN VA RER SR S A
fSlavePosMax; 22. LN SN A
fMPosAtSVeloMax; 23. Nt T JEE N 2 o
fSlaveVeloMax; 24. Nt e Rk 5
fMPosAtSAccMax; 25. Nt e Rl ) 1 7 B
fSlaveAccMax; 26. I e R ek
fSVeloAtSAccMax; 27. ANt R P I o) AN ek 2
fSlaveJerkMax; 28. N F R R g JEE
fSlaveDynMomMax; 29. MR /NS E R (MR )
fSlaveVeloMean; 30. I 38 56
fSlaveAccEff; 31. Nl ROk
nCamTablelD; 32. AR 1D
nNumberOfRows; 33. 1THU/ 2 BEL Blan s
nNumberOfColums; 34. g GERY 1B 2)
nCamTableType; 35. A (10=EQUIDIST,

11=NONEQUIDIST. 22=MOTIONFUNC.

23=CHARACTERISTIC)
nPeriodic; 36. LRI/ )
nReserved 37. TR
E b BN it
5E X R HFREE T SRR
0 ARE X

BT R THE A
(bRt

2 g?%%%%IN%M&M@E%%W%W%@(#WW%EHL
3 MR AR 1/D For )/ [F) P 2SR E

3.1.2 AmsNAT

3.1.2.1 faj

T AP HERAE AmsNAT ThRE, TAE ADS AT AMS Z (A IX DL R AT4 02 ADS i HdEH H 2L,
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ADS (EHZENL B ML) & TwinCAT BB, MUE TP ADS et 2 [MAZ .. filhn, &5E 3T AT BLE
56 ADS B ERATIRLEERAE . PATIN 7 ER LS R LR AT 5 A TR LR [

AMS CHZEMBAE BATE) Ml T ADS FdirIsc i, JBA5 UMM — AN E B AGER /2 AmsNetIdo IX{EJF B 7% 1
HPr & &1 AMS/ADS B HhfeE. I LMEH AmsNetId X ADS W &it47 &Sk

DAZRAE TwinCAT Wk B NS MBS E, XTI e B G . ZRmEMmLE, BRESHbH4
FR. AmsNetId FLE(EAKFERIHNE DS ERRAL, FREIR T TwinCAT ZR G0 HH 03T % b C & A B0 AT 6 b AR 0

Hir R4

F B
TwinCAT Static Routes ™ T NI TS A A——_—— s
Route AmsMetld Address Type Comment MaxFragment
CX-257925 5.37.121.36.1..1 CX-257925 TCP_IP
CP-233256 192.168.111.4.1.1 10.1.80.491 TCP_IP
CX-CX-136F3C 10.0.20.8.1.1 172.17.36.175 TCP_IP
| C¥-124616 10.0.10.8.1.1 172.17.36.174 TCP_IP
e
W SR B H A L R, D25 B AE XS Y NetID:
Curent Routes  Static Routes  Project Routes  Netld Management
Local Metld: 123411 | Change
Target Netld: |Local |
Project Metlds:
Metld Chwner Type

Use Relative Netlds Change Project Metld

3.1.2.2 — &

AmsNAT ThEgw[fli XAE RGELES EAME AmsNetId IPIADBEREZ MEHIgesh (& 2) o Btz 4,
AmsNAT EHRME T —Ffgeh 7%, BAME AnsNetld FIR[E] ADS & W LUEE ADS MHELIE(S . mEdl
AmsNetIds 5 AmsNAT —idffif. FE#L AmsNetId ZiEHE ADS B#ARIME—HuYl, EEEEREF S HF RS
FIESE AmsNetId HUX. IXEWKE AmsNAT ZHAEWTHA{RIEIELE ADS HHTHIFTEIBE R & H IR RSH
AmsNetId,
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Virtual- Remote- IP-
AmsNetld AmsNetld Address

10.0.10.8.1.1 | 5.19.8.122.1.1| 10.0.10.8
10.0.20.8.1.1 | 5.19.8.122.1.1 | 10.0.20.8

ADS ADS

AR 2aN Sunoan il

E:
LR
3

[T '™
[ [
=] =]
= =
= =
(=] (]
[ [
(-] @

- J
P

I,

Netld: 51981221 1 Netld: 5.19.8.122.1.1
IP: 10.0.10.8 IP: 10.0.20.8

ME 1 5EEMF Netld i) TwinCAT Z%/TE TwinCAT R [ATIE(E

3.1.2.3 371

ERFIN TRET, —ANF KN T (RIHRIE 1:1 MEIA) #H188. E4FH TwinCAT B, XFELE
TR S BIAA MF H) AmsNetTde YA M@, {HiE, WRwHESpESE— TR KRG HTIE
P2, oEEIEN ADS M HE(E, XEYEATEER, KN AmsNetId FEIEME—. AmsNAT IhREMAIETHER Ti1X—
PR, R RG s 2B, AmsNetTds. BAARIAT 52 S & .

AmsNAT ZHEER T ADS e WMEMIBR . IXIRME T M RiEME, AmsNetTds ANFE A EARYENLESTHFALIHEE,
AT RR b 1 I BT 5 AR 8] A A

3.1.2.4 B1E

AU A ORFRIPR Ans\AT (020, ERREIH, — TeinCT TERSRA TrincAT
AT AZEARFF) AmdNetTd A1 TP bk, FCEWE 3 Fim. LRERGHE PLC 1 K% AdsRead 4, It
WIS BN R . BTN SATRER A — MEFE 1P Hobk, RIURBSAMER TR 1P NAT. BRI
féifﬂ%%ﬁiﬁi%%’“ﬁko Rk, WRAEEE T, At TP MR ET =AML B AR TP MUk ET =AM B
<, SRZITNER

FER B EE—2, THEARSM PLC 1 Ki% AdsRead fird. HTi% AmdNetld /R4, [Hik TmeAT
RGMRS 2AE BB B HONERE AmsNetTd 5.19.8.122. 1. 1. X R RGN ESE AnsNetId.
ek AMS F3f1)”AmsNetTd HAR" 7B
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XAE wants to read a value XIA,E Routing table for
from PLC 1 via ADS 1 Virtual-AmsNetld | Remote-AmsNetld | IP-Address replacing AmsNetld
e 10.0.10.8.1.1 5.19.8.122.1.1 100108 = AMS-Pakat
TwinCAT
T — s 10.0.20.8.1.1 5.19.8.122.1.1 ‘ 10.0.20.8 P — Aspar
Virtual-AmsNetld against AdsRead(10.0.10.8.1.1, Symbol " i
Remote-AmsNetld in look-up AMENetiH SoLveh Source
target-ﬂeld ot AMS-Paket SySSrV Command Id | State Flags Length
\_ when sending -
AdsRead(5.19.8.122.1.1, Symbol) | IP: 10.0.0.4  Jooe -~
AmsNetld: 5.19.8.121.1.1 g i
SystemService
forwards AMS-
Paket to PLC 1
as usual 192.168.1.0 <-> 10.0.10.0/24 IP NAT |192.168.1.0 <-> 10.0.20.0/24
(as usual) | ﬁ
SysSrv PLC 1 performs
ADSRead command
PLC 1 PLC 2
IP: 192.168.1.8 1P: 192.168.1.8
AmsNetld: 5.19.8.122.1.1 AmsNetld: 5.19.8.122.1.1
M 2: fdifH AmsNAT &i% AdsRead fn2HIF%)
PLC 1 #J TwinCAT ZRZRZANMEH I FEALH AMS A1, PLC 1 $U4T AdsRead @4, ARG LIRS Ki%

RN, & 4 SR 7 RS P 4.

XAE gets the value from .
: Routing table for
PLC 1 via ADS :
Virtual-AmsNetld | Remote-AmsNetld | IP-Address replacing AmsNetld
10.0.10.8.1.1 5.19.8.122.1.1 100108 =] BEANE Pt
al SystemService replaces
Remote-AmsNetld against 10.0.20.8.1.1 5.19.8.122.1.1 10.0.20.8 SNt Terge) Aspert
Virtual-AmsNetld in TADSRead(10.0.10.8.1.1, Symbol) R
source-field of AMS-Paket . St Soweh Source
i — ook-up
\ when fecening j\ SySSN CommandId | State Flags Length
» 7.
ADSRead(5.19.8.122.1.1, Symbol) | IP: 10.0.0.4 e
BT S BEesh AmsNetld: 5.19.8.121.1.1 i e
onse of ADSRead
command (as usual)

192.168.1.0 <-> 10.0.10.0/24 IP NAT |192.168.1.0 <-> 10.0.20.0/24

PLC 1 performs
ADSRead command
and sends a
response to XAE

i

SysSrv

PLC 1 PLC 2

1P: 192.168.1.8 IP: 192.168.1.8
AmsNetld: 5.19.8.122.1.1 AmsNetld: 5.19.8.122.1.1

MEE 3: 7] AdsRead fir 4> &% N K F 41

XFmIR, PLC 1 A9 TwinCAT RGURSS S EEARNGHEE KIXA AMS Bdif. AMS B adkaifbsh, &
ARATFERGN TwinCAT RGEHRS:. T4 AMS ARG "AmsNetId SKIE”FE &N T PLC 1 fHESK
AmsNetTd, Kb ZiiE4Eeg =G B BN B, AnsNetTd. 4R, TR R SGE50TT DL 40 Fe A AL FRO 5 T .

i/ AmsNAT ZhRERS, ARt A aoids, Ratae AS ik, PIERIER, R ESEA S

AmsNetTd, IXFRES FEMET M AmsNetTd. W LMEFIARNT AmsNetId SKi%it 1/0 s TAE. 7ERXFHELR
T, AmsNetTd HIERJEPADTRFSBE RN, RTINS T15 24 80 .

3.1.2.5 BE

TS E AmsNAT, 1EFTH M4 StaticRoutes. xml, ZSCAFALT TwinCAT 2245 H W) TwinCAT\3. 1\Target i
BN EiZ AR, SR NN E 2 UM RemoteNetId” .
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<?xml version="1.0" encoding="UTF-8"?>
<TcConfig xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalLocation="http://www.beckhoff.com/schemas/2015/12/TcConfig">
<RemoteConnections>
<Route>
<Name>CX-111111</Name>
<Address>10.0.10.8</Address>
<NetId RemoteNetId="5.19.8.122.1.1">10.0.10.8.1.1</NetId>
<Type>TCP_IP</Type>
</Route>
<Route>
<Name>CX-222222</Name>
<Address>10.0.20.8</Address>
<NetId RemoteNetId="5.19.8.122.1.1">10.0.20.8.1.1</NetId>
<Type>TCP IP</Type>
</Route>
</RemoteConnections>
</TcConfig>

SRR IEAE ADS WA ISERR AmsNetTd FJEM:"RemoteNetld”faE. A —EBEAAME—M., 7EACE T AmsNAT
IIRENT TwinCAT &G, HEGELE Netld> FEFE XIIEIF RS AnsNetTd.

BEHHES) TwinCAT RGiHRS, LPABGE AmsNAT ZHAERITRICE . AL, 165K TwinCAT RGNS TH D)3
FoE M. WH TwinCAT SN E AR, 15 EH T LUmE Ao & .

3.1.3 ADS—-over-MQTT

3.1.3.1 — e

M ADS PN RTE, “ADS-over-MQTT” /& —Fl AL HniEIE . X ERE 5CEFFER ADS fy&ilik MQTT f%
iy, A% AR PSR ) — FE .

M, TwinCAT BEH#s<> SACFRGE R, DMEAEAIEYC ADS Wrill a4 .
g%,ﬁ@%%ﬁﬁﬁﬂﬁ%iﬁﬁoﬁﬁﬁ%%%%,ms%mmhl%%ﬂﬁﬁﬂmﬁﬁmiﬁ¢m

-

”ﬁff \%\ h! ADS g i
- \\Q/ Router:- @l
Connectivity Service j
“Message Broker” )

ASCAERER T AL FTRENE, JEAEOR U] T anfriEsd MQTT v EAREERCE " FEL ADS MZE”,

Eo

I3

A

T MQTT K ADS MBI

o FR. ET NAT HIPNLRANEE K.

EAESE ADS BB, BN TCP/IP EREAEHEA I EXWMH. Wik, FEEFHNT, W&WHE R
—M g, EEEARRFMMARNRG T, XFHEERICE, LMEM ADS BHnTH.

TEHT MQTT ff) ADS Mzgth, & R —AMEH TCP/IP ¥ER:. XkE, FJEMg b A3 wa] LLZE BT
B2 (BT,

B AL sz, RUbnr DUV — B ko B%, e R ME A .
o Vil

BIEIE SIS S, T AEEAESE ADS 3B A AT XA i8S -

B A XS B U R g B Ui g A

FT MQTT 9 ADS L& AT LARC & N BE4 A AILAVG I B, (EANRE K.
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o BE/INE:
TwinCAT SACHL (A fE (S vl LUEE TLS ([ HUEF 8L PreSharedKey (PSK)) fn%.

Eﬁi%%%%@%ﬂﬁ%ﬂﬂ%oﬁﬁ,E*ﬁﬁﬁm%¢,ﬁ¢ﬁ%%ﬁ~1¢%ﬁﬁﬁ%ﬂ%ﬁﬁm

ADS Vi MR RE SEA VT H
Finz 4Nt 2017-01 ATk, ADS FRALST & 58 Ui .

ﬁiMﬁﬁﬁ%ﬁﬁﬁﬂﬂm%;H%,EH%T—ﬁ%ﬁM%Oﬁ%,m%ﬁEMﬁ%m,%ZﬁﬁE
SEAEVII
OPC-UA Z kT Zl S it HIf . 5 A8 GO OG B BN ST el AR

3.1.3.2 Bk

® FE TwinCAT 3.1 KA 4022.0
1 ADS—over-MQTT fERA 4022 W9 J@, FEIAY Mk AR T .

* ADS-over-MQTT s& TC1000 HJ—M2HAF, JEFVFRIUES HEI AT .
© R T E SR AT M H MG .

o DR AN MQTT AREE, JE T A AR TES .

o FTHRMEIP EIEH T Eclipse Mosquitto fGHE,

© ATRETREN TLS Ins Az B2 2 M E 15

3.1.3.3 AR

AR T Frfd AR LR BB, ADS 4% (R JE A 484 .
At ADS-over-MQTT BN T —/NEANTE(SIEE, MR T EE MOTT B ADS BXH . IXFRHL AT PATE 4%
FAERAEN ADS WA BB, L E T B .

3.1.3.3.1 MQTT ZEARZER

MQTT (32 BAZRE DN A& ) & —FhIE T AT 2 /3T Bl (FE A5 B3, AT SERRAE AR e 2 R EAT 2 3 B A
fiwo M BRI R A DAL BRI R PP B JS A& T AT 2 815y i e 3 AR
PR ARG AL T AR 00T, BRI AR T3 AN NS5 e 75 FBe A A 40t 5 O AS 2. o AR AR ARG R
P IS W i S AL R B K AR AR
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Application

I

& M Message Broker m Application
! ~
i = i =
. ! g ! g
= E
i ﬁ Application

ClientID

5 BB LERER, B — ClientID, HT7EVH BB LE—FRIR% 3. TwinCAT 3 [
MQTT SEAEIRENAEF 2 B E ) ClientID, % ID J&T- DA N ar &R0

PlcProjectName—TcMgttClient%n

%n AR NEITEEES, RORS MQIT &/ sl . FB TotMgttClient THREHRAEESSLBIHR 2 1% 1 1% 1t
Bk, ERZHUIEHLN, EHXHM ClientID Mg EN . ERFRRIENLN, BIWRyEN SACHEE & MQTT
P IIARE, 6205 BeRr € TR AT ClientID. XA LL#IE FB TotMqttClient #
FB_TotMgtt5Client ZgEH A IAH R4 A 76 A o

WRIELE PLC Wi HFFUEH E AR ME—X) ClientID, ZINAHH GUID, HTiit Tc2 System FEHH
FB CreateGuid INREHAE . LA R RBIARAD I T 1ZIhREE I F o

PROGRAM MAIN
VAR

fbGuid : FB CreateGUID;

objGuid : GUID;

sGuid : STRING;

nState : UINT;

bStart : BOOL; // set to TRUE to start this sample
END VAR

CASE nState OF

0 :
IF bStart THEN
bStart := FALSE;
nState := nState + 1;
END IF

1 : // create GUID using FB CreateGuid from Tc2 System library
fbGuid (bExecute := TRUE, pGuidBuffer := ADR(objGuid), nGuidBufferSize := SIZEOF (objGuid));
IF NOT fbGuid.bBusy THEN
fbGuid (bExecute := FALSE) ;
IF NOT fbGuid.bError THEN
nState := nState + 1;
ELSE
nState := 255; // go to error state
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END IF
END IF

2: // GUID has been created, now convert to STRING

sGuid := GUID TO STRING (objGuid) ;
nState := nState + 1;
3: // done

255: // error state

END_CASE
PATZRENG, 2R sGuid FRGLL STRING JBAAKI GUID. #RJ5, WAE FB_TotMgttClient Al
FB TotMqtt5Client ZThfgHA & F{E ClientID.
BB
MQTT Y8 5N RN Rk . AR R R s, WnseAR . AN EUE 8 AME B 451
® HEABBEMER

1 THER,  RIETT RO S b ARURNTE BE R R N AR 3, Rl A Ak b B (55D Bl 4
B GERUEL R 1.

]

IR B2 T MQTT Py SAREE, WY B MRS CRAbea) RATBY TR A5 B i i 3 et ik
T S SRR L 3 SO R M 2 P IR RO B . — DB R 2N RRAN: BNE
"/ BT

Bilhn. X/ KB/ B R 2/ B3 1A 3/ T

KATEALRIBE RIS, HIRA 2R E B . (R SN ERSY v oy EJVACUE 2RI PSS

o H
2 H
- H
[=]

=

g E
&

[+

w

Ee

=

w

Subscribe (topic1)

Publish (topic1, msg) Application

Message Broker

8
i
&
]

]

Publish (toplcg}
v
v

Application

FEFREEE R 1:
o NARERFATH T “topicl”.
o PEEISE topicl” RAT—&AE A,
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o EAREE S AH R T B R e B TR T
EEFEGE R 2:

o EHIBFVI T “topic2”.

o NHFERF R topic2” KA —4HE.

o EACEHAH N MRS B R A A .

JBACAT
A LLRAEECAT 5 A S . @A TR B8 —E . XML T, THETRESERERE AT
R S o PIRPSERL BB FC T AT DX Y«
* FAZGH LAY
© ZYOERTT
A2 3 ME A 7 1
PSRN BIOERCRT . B, WARAT B W N R e, AT B i S YA AN 35 U R

n
JSH
o EWE T Campus/Buildingl/Floor2/+/Temperature

o RAFEKIEZZE Campus/Buildingl/Floor2/Rooml/Temperature — OK

o KAEKRIELE Campus/Buildingl/Floor2/Room2/Temperature — OK

o KAiEKI%EZE Campus/Building42/Floorl/Rooml/Temperature — NOK

o KAiE Ki%EZFE Campus/Buildingl/Floor2/Rooml/Fridge/Temperature — NOK
EZ7 3 WE NP
# PSRN ZYOEIAT. B, GRITRE W RETR AT, IBATT R S R B B 5 32 A R
B8 1B LA R IR R R — M

o EE TR Campus/Buildingl/Floor2/#

o RAT#H KiEZE Campus/Buildingl/Floor2/Rooml/Temperature — OK

o KAiE KIEZFE Campus/Buildingl/Floor2/Room2/Temperature — OK

o RAFEKIEZZE Campus/Building42/Floorl/Rooml/Temperature — NOK

o RAT#H KIFEZE Campus/Buildingl/Floor2/Rooml/Fridge/Temperature — OK

o RAT#H KiEZ Campus/Buildingl/Floor2/Rooml/Humidity — OK

QoS (JREFEE)
QoS &M BRIk 7 MBIy Z 18] e FARE W BAE M —Fh 2152 . MQTT B =M ANEIH 5 -

© 0 — Ml

R e U

¢« 2 — —&
DAZRE R 5 BAR R A P FIEAS 2B CRAG/TERD » - mlinblE . &/ uH T R A SR QoS 2l fhixt
MR U B . AR B AL R4 T T S & iy, VT B S AR @ ST B FR 2 1 QoS 2l .
XEWE, RAEREN 2 ) QoS HHIAT LIgiT & " EE" N 0.
QoS ZH| 0

FEE QoS Zal, HMTT AR W EASFHXAIE.
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Publish QoS 0

Message Broker

335 250 3aEaRini _"

1
]

QoS A 1

FERE QoS Zi, RGRIETH S DIEBHITT —Ik, JREE BT REBIE A IE—IR. KIETTE N EAA#TE B
giﬂ%@ﬂ%%ﬁu PUBACK VM B H BN . 412k PUBACK VH RKBEFE — @IS M N EIE, o BB R IATH

E Publish QoS 1

;; PUBACK Message Broker
D EEEEEESEEEEEEEEEEEESR

3

1
]

QoS &5 2

FEE QoS Zi%, RG] RAIETH BIsiE BT VBN L — k. #E MQTT ¥, Xilid#2 FALHISZH. QoS %
B2 LA NN EEmNMAES) , ERRE. JER07E] QS %5l 2 g ER, HaeEid
PUBREC #iAVH 2. HERZEFLEWE] PUBCOMP Z RI<fEWN MG EHE B .. XFFAMOIETF (5 QoS 1 A
Sof T B A AL AT B AR L, — By E R 7 E] PUBREC, ‘EEtnl LEFRYIKRAEE, BAE RIEE
W BB — ol B Ba)iEd, ESENEC A PUBREC Jf&i% PUBREL. W 7We®| PUBREL )&, W
LEFZ BCERRE, IFLL PUBCOMP BEAT IR, JR2ZI7FMAR. RESCHEELR, HRNFEE R &S 7 RE
— e A 5 T R E AR

Publish QoS 2
‘=] PUBREC
gi;: PUBREL M Brok
essage oroker
ﬁ llllllllllllllllll) g
] PUBCOMP

L]
|

LastWill J&7 H PS5 5 i e b b i e AR EE [ B 1T Bl 7 DG =5 R 2% 7 o A IE A S . i PLC AP ) MQTT
%Fﬁﬁﬁﬁ%;ﬁﬁ@ﬂ@ﬁ%, M{EEERN O 7 7 LastWill, MiZ LastWill 4 iHAQE I THEE, &/
Uit G T AT A .
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T RIWFFEZ BT, LastWill A—gE SRS T4 . M PLC B RIIMERE, fhal bk &
BELEWH B ERE 2 BT RAT LastWill. Nk, SHIRKEAA R LastWill EHH LastWill HE. X&0h
Fy, ROy koriER:, REAS KA LastWill HE.

WH TwinCAT RGUREKAEBFFEILER MQTT JE{E, ToT WIFEF KL RTIEER LastWill KIEA
% éﬁtﬂﬁ#%ﬂ LA PLC HEHATRI%. GnRIEFESIEREN B E X LastWill, WIFERTHFER 2 AL
EREFEISE

o o

54 BB A ERN, IR TLS S elmking @ EiEs:, e g iS5 i BAREE 2 mHAT 505
ik,

HR MQTT I ZVEAIME S, FRATHEDE VS i) LT o3k «

HiveMq fH%: http://www. hivemq. com/blog/mgtt—essentials/ (A )3 TEARYE)

3.1.3.3.2 Zaty

A AT ADS 2% FH 28 AE A AN R ADS 457 Z 4R H ADS #r4 .
] DAKT IS B 2 HEATRC &, ADS JE/E tHREiE S AT .
REEARYEAF A 1O E B ACELAE N ADS A4

B AMS W%

A AZEARHE 5 U TR & AR B AMS X287 Ak, A4S TwinCAT e #s a0 24T 5 Hld & P & 1)
RFELH) MQTT .

ARERC B AN E FCVFIIRLE 14617 1] MR 6 H Al 1 4
S, AL AMS g AL AT R
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BECKHOFF HiT A%

A A s

ADS-over-MQTT #E#zilid TwinCAT B HH#84E M A 4mE sl Kk, XTF ADS & g AAH B £ B 1
ADS R4S #E, B EEMEM.

Connectivity Service
“Message Broker”

ADS
Router

Customer ADS I
application

BRI

7E MQTT PhiSUZETH, TS ADS B%H2RERHE I A — A" 7, AHIX A — AR —Fh oG R
AT 18815 VA % o8 FH A b A ) ) = RS )«
o K. <NetworkName>/<AmsNetId>/info
PRI A% 1% 3 AUk 3% RETAIN M S, RIRHT B <NetworkName>/+/info (QoS2), LA# T fifdfthi% bz
B A3 A I o
* j#f5: NetworkName>/<AmsNetId>/ams/#
251 % NetworkName>/<AmsNetId>/ams/# (QoS2) .
ADS finAidiid <NetworkName>/<AmsNetId)>/ams ik 3|t dias, M liEd <NetworkName>/
<AmsNetId>/ams/res Ki%.

R A5 R, AL ATHAT RETAIN F8F1 QoS, fnfii/rprik. Hro— Rl Eclipse Mosquitto fX
.,

3.1.3.3.3 #E UG

FE TwinCAT BI85 SEHL ADS—over-MQTT AN HIFE R MIBUERCN T RE. FrA ADS BIFIRER (&) i Ak 55
&) (BBIEE RS N AR #RICRE B 1.

TwinCAT 3 fRA: 1.0.6 149



E bR 2 5 BECKHOFF

Connectivity Service
“Message Broker”

ADS
Router

Customer ADS
application

1%)5 RHIFEF A ADS % R IR DEE IR 1% ADS B HIBRSZ TAL4mEIE, JFAE TwinCAT B hi#shdbfr it
U SR P A A% B D048 ADS—over-MQTT #4%, W ADS &Rl (A AL (B ik 2 R BT .

3.1.3.4 BB
TwinCAT ZGtimAl MQTT AUEEAIECE M XML SO 5ERR.

3.1.3.4.1 TwinCAT
TwinCAT Bgr#slid XML #EATHCHE, DMES —A s i as g aniEsk.

Rk, X ERFRP XML SR DA R L RRIRAFEAE C:\TwinCAT\3. x\Target \Routes XAFJ&H (Windows
CE: \Hard Disk\TwinCAT\3.x\Target\Routes\) (x = TwinCAT JRAS) . {RAFLMIE SCKEWNIEN TwinCAT
P& AR 957, I WIfE RUN->CONFIG B¢ CONFIG->CONFIG %4t e .

XML SCHESERET

<?xml version="1.0" encoding="IS0-8859-1"?>
<TcConfig xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="http://www.beckhoff.com/schemas/2015/12/TcConfig">
<RemoteConnections>
<Mgtt>
<Address Port="1883">BROKER-ADDRESS</Address>
<Topic>VirtualAmsNetworkl</Topic>
<User>CX-123456</User>
</Mgtt>
</RemoteConnections>
</TcConfig>

FS ST —ANERE, TwinCAT %525 BROKER-ADDRESS VLA SEMIZHE (FEAWIF R CX-123456) Fluf M
1883 B FALH, Kk, BROKER-ADDRESS iz TACHLfHENLE 1P BLAHK.
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TwinCAT B H1 5% [F B4 2 R BE " Virtual AmsNetwork 1”7 P28 b [— AN 4, IX7E 24K v 149] PRI R
FH A FrRE

R, <User> JLHEIBE I MQTT HAHIMH . Jeal AR, filan, 78 AA8 [»_ 1511 1, DAECE V5.
YENIET, Matt> JoEA LR —NEME Clientld, PAFRE MQTT ClientId. &N, ©¥h User> FMEE
TR R

URRCE SRR Nk nifE 24 v 152] TAPTLR.

3.1.3.4.2 R
MQTT QT A F-7E 84 48 2 RHE ADS #vd. {3 A0 BT 220 (v 149].

— M5B

FEf] MQTT ACERHES AT ADS-over-MQTTHI 0, #idi& 2457 #F RETAIN A1 QoS.

T ADS JHEFELRY, RFEMNZEMERPIZRE, MOICRIUE 445, TwinCAT i LS i
Eclipse Mosquitto Broker HJZ&Wl BT %24 [» 152].

&EMT Eclipse Mosquitto Broker W Tc-Plugin TcMgttPlugin. d11

N TAE MQTT A3 A E L ADS W& N4, H—MEH T Eclipse Mosquitto Broker MI¥ f&. A %Y
JETT DAEARHE BT PreSharedKey W E VT IMALR, FFiHid ACL (AccessControllist) B TwinCAT B #%
Z A A ) AR

Mosquitto ((((71)))

Brokering ADS

ZAEAERE TwinCAT 223 —idfit, 7T C:\TwinCAT\AdsApi\TcMgttPlugin CAFSed, S AT 64 ff
Mosquitto A8, MIAIT C:\TwinCAT\AdsApi\x64\TcMgttPlugin CAEIEH,
ZAEAE Mosquitto F & T 20 R

auth plugin <Path>TcMgttPlugin.dll
auth opt xml file <Path>ACL.xml

R 3 Mosquitto ACHEIRS, RIEITZSE-c 485 Mosquitto BLE SCAHE, MM INZE EFEE B A N KT

SCAF ACL. xml 72 NHIZE AR, HFEREAL Lilid PreSharedKey ALV MACE, LLIIERN
TwinCAT B M4 M EEHCE

“HERL Ans PRLE” HORE
TellotPlugin JPFRURILER hns RSO, D0l BOUIH FRSLE HGEI Bl aTLLVY I AL
B

SIEGH) ADS BN, IREEERGEE RN Eik,  HARTCRRI U7 1A
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<TcMgttAclConfig xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalLocation="C:\TwinCAT\3.1\Config\Modules\TcMgttAclConfig.xsd"
AnonymousLogin="true">

<!-- PSK Elements, if used -->

<Ams>

<Topic>VirtualAmsNetworkl</Topic>

<User>

<Name>EngineeringStation</Name>

</User>

<User>

<Name>CX-123456</Name>

<Access>EngineeringStation</Access>

</User>

<User>

<Name>CX-567890</Name>

<Access>EngineeringStation</Access>

</User>

</Ams>

</TcMgttAclConfig>

Ams ML ZFRIE <Ams> TR E o BT RAMEAER P MQTT F= 8

BN User> JCHEMIRBEAA. XEITLERA A Name> JoE, HTHIE %ZLi ERLH MQTT ARl — FEIEW
T T W& AR %%,AﬁW@ﬂmmuﬁLﬁ<MW%>E%EX

fERflH, “EngineeringStation” [ AI LAVG R AN CX %, {H CX & #&REAREDS

1] ”EngineeringStation”, tANEEAH B 15l

YA SRR EE, FITET EH RS CH,
TR RTLBINE, FUERH 7R M% 7720 AnonymousLogin= “true .

ST EFEME) AmsNetId FBR ]

LLi‘XﬂJEﬂE TN OB A 0] LA — MER ) AmsNetID, FUEA ADS [ B B iy 17—
By o IX AT RESZ B PR -

<User>
<Name>CX-567890</Name>
<Access>EngineeringStation</Access>
<NetId>192.168.56.1.1.1</NetId>
</User>

HEFRE T 20— Netld, #tHEEMZIIRFEM— Netld.

Mosquitto &E

TEilHd TeMgttPlugin #HTECE N, D207 EE Mosquitto AUHENG FR)—ib X B . HAo g,
* psk hint fREH TEERR psk hint. Hﬁﬁiﬁf TwinCAT ¥t iTAE 2 .
* port <1883(8883> ufj ¥ ARFEFLALI LR 1, JEE, 1883 AN, 8883 R .
e require certificate <true|false> TrmFEIFF.

e use identity as username true FsNE M TWUEBHE MQTT ZRIHIH 4. EfEH
TeMgttPlugin, WU E N true.

/NI B RV ARYE BT K TLS SE AR AR 5295 AT ik

3.1.3.4.3 7 g
TS 2 2Rk, ik, "TRMEREET X. 509 FFf¥) TLS i#E#:EE PreSharedKey (PSK) .

U TLS BifRIEAS 24, JoHZMEE AN FM4 CIHIERR) BEATIE(EN o AR B D5 Z07E Al (5 3R 45
IBAT, KRR, FrA s A A 8 7 B A BEAT I B LA R

® ANRBHL ADS Mz

].EWw@ﬂﬁﬁz@m WL TLS NS HEATH, Y2 B A fibE. ADS fird ULA s
T RAAE TACER |-
RN, B ol LUBR SRS AR AT T ADS 74« S8 A A0 45 S0 1 50 U 1E 5%
8 BRI .
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3.1.3.4.3.1 TLS / PreSharedKey (PSK)
PreSharedKey (PSK) & ifid it & ik F2M H F e X0 1 %8 . A TLS 1.2 EEHTEE.

¥ F PSK ] TwinCAT W&
SFF TwinCAT B&Hi#%, A DAZERCE SCEHE PSK N F e, oA s 8g Lotk ) =75 s s RN .

<?xml version="1.0" encoding="IS0O-8859-1"?>
<TcConfig xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="http://www.beckhoff.com/schemas/2015/12/TcConfig">
<RemoteConnections>
<Mgtt>
<Address Port="8883">BROKER-ADDRESS</Address>
<Topic>VirtualAmsNetworkl</Topic>
<Psk>
<Identity>EngineeringStation</Identity>
<Key>4D65696E5061737377C3B67274[..]1 </Key>
</Psk>
</Mgtt>
</RemoteConnections>
</TcConfig>

® %& PK
1 — NG R W) PreSharedKey H—MEE 64 NFRFHIH7SHEHZ 57 5 4H .

T4, ?%&7ETWNMT%%,uﬁ%ﬁA Rk, TEAE <Pwd> ok L IE AR A N E
TwinCAT J8id Sha256 C Identity + Pwd’) THEHZEH P PSK. W@ " IdentityCaseSensitive” 5 E
7fhhe(jfﬂﬁ),W%ﬁh@ﬁﬁ%?ﬁ%%?g%ﬁﬁo

<?xml version="1.0" encoding="ISO-8859-1"?>
<TcConfig xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalLocation="http://www.beckhoff.com/schemas/2015/12/TcConfig">
<RemoteConnections>
<Mgtt>
<Address Port="8883">BROKER</Address>
<Topic>VirtualAmsNetworkl</Topic>
<Psk>
<Identity>EngineeringStation</Identity>
<Pwd IdentityCaseSensitive="false">!ABCDEFGHijklmnl23545</Pwd>
</Psk>
</Mgtt>
</RemoteConnections>
</TcConfig>

/N Mosquitto HLE
PLR 4% H TE A B ) Mosquitto fic & T PSK:

port 8883

psk _hint AHint

use_identity as username true

auth plugin C:\TwinCAT\AdsApi\TcMgttPlugin\TcMgttPlugin.dll
auth opt xml file ACL.xml

/M PsK RARERE

TeMattPlugin SRMEAEIL P PSK LI, LAMEREWS D HACRE. BCERAF(ESEIFIORCE S, Hrp PSK
P78 e 747 s I R -

IdentityCaseSensitive fgfft J —FhiksE, HILRHMERZEUNGEZREGHE, HBATLHBEATALRL

<TcMgttAclConfig xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="C:\TwinCAT\3.1\Config\Modules\TcMgttAclConfig.xsd"
IdentityCaseSensitive="false">
<Psk>
<Identity>EngineeringStation</Identity>
<Key>4D65696E5061737377C3B67274</Key>
</Psk>
<!-- <Ams> Elements following -->
</TcMgttAclConfig>
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Wahs, ZEWATH TcMgttPlugin g, LAfEALEIN. Nk, FFEAE <Pwd> o DLE 725 5 N
FRY, TwinCAT JEIt Sha256 C Identity + Pwd' ) TFE MM PSK. Wi <TeMqttAclConfig> ZRliIE
4" IdentityCaseSensitive” % B N false” (BN E) , W EMEENKE 75 A T E8H11H5.

<TcMgttAclConfig xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="C:\TwinCAT\3.1\Config\Modules\TcMgttAclConfig.xsd"
IdentityCaseSensitive="false">
<Psk>
<Identity>EngineeringStation</Identity>
<Pwd>!ABCDEFGHijk1lmn123545</Pwd>
</Psk>
<!-- <Ams> Elements following -->
</TcMgttAclConfig>

3.1.3.4.3.2 TLS / iE#H
X509 FRAEMIE T T TR S ACHR AN MQTT B2 4.

fEFEBE TwinCAT EEE
ST TwinCAT B&rH#%, AIDALE MQTT B{AECE X. 509 iF FBHIERIE:

<?xml version="1.0" encoding="UTF-8"?>
<TcConfig xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="http://www.beckhoff.com/schemas/2015/12/TcConfig">
<RemoteConnections>
<Mgtt>
<Address Port="8883">BROKER-ADDRESS</Address>
<Topic>VirtualAmsNetworkl</Topic>
<Tls>
<Ca>C:\TwinCAT\3.1\Target\Certificates\CA.crt</Ca>
<Cert>C:\TwinCAT\3.1\Target\Certificates\Device.crt</Cert>
<Key>C:\TwinCAT\3.1\Target\Certificates\Device.key</Key>
</Tls>
</Mgtt>
</RemoteConnections>
</TcConfig>

EXFEN T, KBAE <Tls> JTRPBMA AN ST, Fik, <Ca> AERMANMA X. 509 iEF, B
AL A AL o
JLE <Cert> M <Key> A2 BAFE AL B A HAFLH I B8 45

o fCEEAYFNLA ("BROKER ADDRESS”) WAl AT AIEBRIEAZ —i. B mdirias.

o ZPUEER B A E MQTT (F TeMgtt. d11) S F/E S5 FrIN .

/N Mosquitto FE
PLR 2% H mIAE A8 FHAIE 15 10 B 37 5 Mosquitto FLE:

port 8883

cafile cert/CA.crt

certfile cert/Broker.crt

keyfile cert/Broker.key

require certificate true

use identity as username true

auth plugin C:\TwinCAT\AdsApi\TcMgttPlugin\TcMgttPlugin.dll
auth opt xml file ACLCerts.xml

fERERRAELE

Ams> JTEHHTHIA AmsNetwork )& fFriiE I IEF ON SKsE o
UEASMUA AU 5E SCMRLEAE A 7T LAV ]«

Bk, Jo AR i 3t AT AN AL

3.1.3.5 NA% R
PSRBT S, DUJER ADS-over-MQTT (¥ HHN{Y .
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3.1.3.5.1 FT NAT B

M TwinCAT EMREERMEH MQTT JEFESLIL T T 2[R R Sl(s . T i &8 Al ae e 5B S A%
HiER: — ZEEHTEA ADS s, REEME— A A NEZNANS.

IXAE R H a2 A R RGN R N E R . XELESHE] NAT. BhkRsE%E . Ak, NAKEH#E
HZE IR HIAT ADS 115 -

%i@%‘ﬁ%‘%ﬁ XFEFEIESIR AN E. Ak, Wbl F2aefi R E 7, CLE s GREn. "4
X7 .

Connectivity Service
“Message Broker”

Firewall I/ NAT Firewall / NAT

Subnet 192.168.0.0 Subnet 192.168.1.0

3.1.3.5.2 ADS %

MQTT EwiEE TLS ThEgseIlnss ADS {5, TLS HFEMAEHEX MQTT HEAT N,

Rk, RIFERET PCOROHEHEE EACH 22 AR . (ERXFEM AR, ACHEAOND B R A I 2R E N R Ams
DX 28 FF ) — NN

WSO AL R I ThaE, AT LAE ADS 5 TwinCAT RGE#SIIET TLS I&R4iEH:.

WA X RT3, ADS ERET] g 2k B KR .
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Broker

ADS
Router

Customer ADS
application

3.1.3.6 1
°

ARG LA B — A TAESRE . UEHA RO K S Iy 2 K08 EAR R S hRa A S5 AN
N AT BEE

NP AR YR — A2 % ADS—over-MQTT IS TS & AT FEA I . fE~ %1, Eclipse Mosquitto
Broker {ENfCHEE OpenSSL —i#tHH THIAIFF . Mosquitto Message fCHEF T2 TwinCAT XAE #A
TwinCAT XAR Z A fIEE T, N 7 MBS 24, TLS sty X. 509 iFHEL PSK 45418 . ™ s
RIZE RN R I .
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System 1 System Broker System 2
Routes ‘ Mosquitto ACL.xml P Routes
xml b .conf . xml

Mmr -

XAE

TwinCAT

Pub/Sub Mosquitto Pub/Sub

1 9 3u S

LG ADS—over-MQTT, AZiENE JFAH N1 B B b 1) I RC B ST AR N A P os

EE—A b, A TLS A1 X. 509 WEPHHTHEIE, [» 1671 756 Bk, {HH/ TLS A1
PreSharedKeys (PSK) [»  163].

3.1.3.6.1 {5 TLS A1 X.509 #EHH) ADS-over—MQTT

AR E R PSK A X, 509 iE%) ADS—over-MQTT HHATHCE . SCPLE(SE: OIS D BAEE.

v TwinCAT 3.1 build 4022.0 E{SEERANEN XAE A ZIEAERSG 1 F, EN XAR A LIAEZRS 2
.

1. JET TLS AWz ailfEiulB. Ak, EER OpenSSL 2, &R LIM https://www. openssl. org/
source/ FEIFLIEZIET
£ Windows BERZiT, OpenSSL ALE CHHIBRRMNAIR B A ETE, REMH 61 REHMH
SITREFPATEL T M54 set OPENSSL CONF=C:\OpenSSL-Win64\bin\openssl. cfg
TISERNJG, AT Windows AT FE/T . JFARZERL CA EH GERMUEND o K FEER ST HE
e BIAFICME, SREHMA CA MEZ(EE . A CA UEF AR ay 442
openssl req —-new -x509 -days 60 -extensions v3 ca -keyout C:
\TwinCAT\3. 1\CustomConfig\Certificates\CA. key -out C:
\TwinCAT\3. 1\CustomConfig\Certificates\CA. crt

= i AT FEFE B4 R IR :

B8 Administraton ChAWindows\system32\cmd.exe |££|ﬁ]

C:~>openssl req —new —x5A0? —-days 6B —extenzions vi_ca —keyvout GC:TwinCAT-3.1-Cus|i
tomConf ig~CertificatessCA.key —out C:“\TwinCAT3.1“CustomConfig“Certificates“~CA.c
1t

Loading ’screen’ into random state — done

Generating a 2848 bit REA private kewy

m

writing new private key to *C:\TwinCAT*3.1%CustomConf igsCertificates“CA._key’
Enter PEM pass phrase:

Uerifying — Enter PEM pass phrase:

You are about to be asked to enter information that will be incorporated
into your certificate request.

llhat you are abhout to enter iz what iz called a Distinguicshed Mame or a DM.
There are guite a few fields but you can leave some hlank

For some fields there will bhe a default value.

If you enter '.’, the field will be left blank.

Country Mame (2 letter code? [AUI]:

State or Province Mame (full name? [Some—Statel:

Locality Mame <eg,. city> [1:

Organization Mame (eg. company? [Internet Widgits Pty Ltdl:
NOrganizational Unit Name <eg, section> [1:
Common Mame (e.g. server FQDN or YOUR name> [1:CA
Email Address [1:
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Hir R4

BECKHOFF

2. AERAEIIE . HEZ, N GEHA) B Mosquitto Message Broker IZfT REMIFHAEL 1P Hh
HE. BEAF, SEUA T BB TP HhE s ML U R . SRR, WAE fr AR
AT LR 4

B UES

openssl genrsa -out C:\TwinCAT\3. I1\CustomConfig\Certificates\broker. key 2048

EllEEeeT

EHE44 1K

openssl req -out C:\TwinCAT\3. 1\CustomConfig\Certificates\broker.csr -key C:
\TwinCAT\3. 1\CustomConfig\Certificates\broker. key - new

HHAGRI AR CA 25Kk CSR, TREQIE CA B8 E R

openssl x509 -req - in C:\TwinCAT\3. 1\CustomConfig\Certificates\broker.csr -CA C:
\TwinCAT\3. 1\CustomConfig\Certificates\CA. crt - CAkey C:

\TwinCAT\3. 1\CustomConfig\Certificates\CA. key - CAcreateserial -out C:

\TwinCAT\3. 1\CustomConfig\Certificates\broker. crt —days 60

= A AT REFE R4 R R Z R AR

-

|

b

ER Administrator: C\Windows\system32\cmd.exe 4 - - @EI-E—&J

Loading ’screen’ into random state — done
Generating RSA private key,. 2048 bhit long modulus

65537 (Bx18081>

C:~>»openss]l req —out CixTwinCAT3.1“CustomGConfig~Certificates bhroker.csr —-key G:
~JTwinCAT3 . 1~CustomConfig~Certificates“broker.key —neuw

Loading ‘screen’ into random state — done

You are about to be asked to enter information that will be incorporated

into your certificate regquest.

Illhat you are ahout to enter is what is called a Distinguished Mame or a DN.
There are guite a few fields but you can leave some hlank

For zome fields there will be a default value,

If you enter '.’, the field will he left bhlank.

Country MHame (2 letter codel [AUI:
State or Province Name (full name)> [Some—Statel:

Locality Mame (eg,. city> [1:

Organization Mame (eg. company? [Internet Widgits Pty Ltdl:
Organizational Unit MName <eg. section) [1:

Common Mame (e.g. server FQDNH or YOUR name> [1:1%2.168.1.8
Email Addressz [1:

Please enter the following ‘extra’ attributes
to be sent with your certificate request

A challenge password [1:

An optional company name [1:

C:~>openssl x58% —-req —in C:5\TwinCAT3.1xCustomGonfig-Certificates~broker.csr —C
A C:\TwinCAT~3.1~CustomConf ig~Certificates~CA.crt —CAkey C::TwinCAT3.1~CustomCo
nfig~Certificates~CA.key —CAcreateserial —out C:“\TwinCAT-3.1i“CustomConf ig~Certif
icatesshroker.crt —days 68

Loading *screen’ into random state — done

Signature ok

subject=/C=AU/ST=Some—States0=Internet Widgits Pty Ltd- CN=192.168.1.8

Getting CA Private Hey

Enter pass phrase for C:s\TwinCAT-3.1“CustomConfig“sCertificates~CA.key:

3. 4 TwinCAT XAE A1 TwinCAT XAR ZERCFANZ ) UiiE+i. A XK OpenSSL iy & Wi BN T .
R XAE WFEF:
openssl genrsa -out C:\TwinCAT\3. 1\CustomConfig\Certificates\TwinCAT XAE.key 2048

] CSR:
openssl req -out C:\TwinCAT\3. 1\CustomConfig\Certificates\TwinCAT XAE.csr -key C:
\TwinCAT\3. 1\CustomConfig\Certificates\TwinCAT XAE.key - new

HSeRT IR CA 25k CSR, FEGE CA WHEE =Y.

openssl x509 -req -1in C:\TwinCAT\3. 1\CustomConfig\Certificates\TwinCAT XAE.csr - CA C:
\TwinCAT\3. 1\CustomConfig\Certificates\CA. crt - CAkey C:

\TwinCAT\3. 1\CustomConfig\Certificates\CA. key - CAcreateserial -out C:

\TwinCAT\3. 1\CustomConfig\Certificates\TwinCAT XAE.crt - days 60

ARk XAR EFS:
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openssl genrsa -out C:\TwinCAT\3. 1\CustomConfig\Certificates\TwinCAT XAR. key 2048

A CSR:
openssl req -out C:\TwinCAT\3. 1\CustomConfig\Certificates\TwinCAT XAR.csr -key C:
\TwinCAT\3. 1\CustomConfig\Certificates\TwinCAT XAR.key - new

HJERT B CA 25K CSR, THEAIE CA B8 &%,

openssl x509 -req -1in C:\TwinCAT\3. 1\CustomConfig\Certificates\TwinCAT XAR.csr - CA C:
\TwinCAT\3. 1\CustomConfig\Certificates\CA. crt - CAkey C:

\TwinCAT\3. 1\CustomConfig\Certificates\CA. key - CAcreateserial -out C:

\TwinCAT\3. 1\CustomConfig\Certificates\TwinCAT XAR.crt - days 60
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= AT AT A RN PR -
TwinCAT XAE:

ER Administrator: C\Windows\system32\cmd.exe |EIEI-E—EJ

C:“>openssl genrsa —out C:\TwinCAT~3.1CustomConf ig“Certificates“TwinCAT_XAE. ke yjR
20438

Loading *screen’ into random state — done

Generating RSA private key, 2048 bhit long modulus

C:s>openssl req —out C:S\TwinCAT-3.1MCustomConf ighCertificates "TwinCAT_RAE.csr -k
ey C:\TwinCAT3.1~CustomConf ig~Certificates "TuwinCAT_XAE.key —new

Loading *screen’ into random state — done

You are about to bhe asked to enter information that will be incorporated
into your certificate regquest.

Illhat you are ahout to enter is what is called a Distinguished Mame or a DM.
There are guite a few fields but you can leave some hlank

For some fields there will be a default value.

If you enter '.’, the field will he left bhlank.

Country Mame ¢2 letter code? [AU]:

State or Province Mame (full name?> [Some—Statel:

Locality Mame <eg, city> [1:

Organization Mame <eg,. company? [Internet Widgits Pty Ltdl:

Organizational Unit WName {eg. section) [1:

Common Mame <e.g. server FQDH or YOUR name? [1:TwinCAT_XAE

Email Address [1:

Flease enter the following "extra’ attributes
to be sent with your certificate request

A challenge password [1:

An optional company name [1:

C=~>openssl x589 —req —in C:“\TwinCAT“3.1CustomConfig-Certificates“TuinCAT_HAE.c
sr —CA C:\TwinCAT~3.1sCustomConfig“CertificatessCA.crt —CAkey C:“TwinCAT-3.1%Cus
tomConf ig~Certificates~CA.key —CAcreateserial —out C:\TwinCAT~3.1~CustomConf ig™C
ertificates“TwinCAT_XAE.crt —daysz 6@

Loading ’screen’ into random state — done

Signature ok

=ubject=/C=AU/ST=Some—State 0=Internet Widgits Pty Ltd/CH=TwinCAT_HXAE

Getting CA Private Hey

Enter pass phrase for GC:xTwinCAT-3.1>CustomGonfig-Certificates“CA_key:

TwinCAT XAR:
ER Administrator: CA\Windows\system32\cmd.exe |ﬂl—i_h,|

C:“»openss]l genrsa —out C:iTwinCHT\B.1\Custnmﬂunfig\Certificates\TﬁinCﬂT_HﬂR.key ~
26848

Loading *screen’ into random state — done

Generating RSA private key, 2848 hit long modulus

C=~>openssl req —out C:\TwinCAT3.1-CustomConf ig:Certificates \TwinCAT_XAR.csr —k
ey C:\TwinCATS3.1%CustomConf ig~Certificates TuwinCAT_XAR.key —new

Loading ’screen’ into random state — done

You are about to be asked to enter information that will be incorporated
into your certificate request.

lhat you are ahout to enter is what is called a Distinguished Mame or a DNM.
There are guite a few fields but you can leave some hlank

For some fields there will be a default value,

If you enter '.’, the field will bhe left bhlank.

Country Mame ¢2 letter code? [AUI]:

State or Province Mame (full name?> [Some—Statel:

Locality Mame (eg, city> [1:

Organization Mame <eg. company? [Internet Widgits Pty Ltdl:

Organizational Unit Hame <eg. section) [1:
Common Mame {e.g. server FQDH or YOUR name? [1:TwinCAT_XAR
Email Address [1:

Pleaze enter the following "extra’ attributes
to be sent with your certificate reqguest

A challenge password [1:

An optional company name []1:

C:~>openss]l x58% —req —in GC::\TwinCAT~3.1xCustomGonfig-Certificates~TuinCAT_HAR.c
sr —CA C:S\TwinCAT3.1M\CustomConf igsCertificates™CA.crt —CAkey C:5TwinCAT-3.1%Cus
tomConfignCertificates~CA.key —CAcreateserial —out C:\TwinCAT>3.1~CustomConf ig™C
ertificatesTwinCAT_XAR.crt —daysz 6@

Loading ‘screen’ into random state — done

Signature ok =
subject=,C=AU-8T=Some—States0=Internet Widgits Pty Ltd CH=TwinCAT_HXAR

Getting CA Private Hey

Enter pass phrase for GC:»\TwinCAT~3.1>CustomConfig-Certificates~CA.key: L
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4. "ERRGER G, 223E Mosquitto Broker. M https://mosquitto. org/download/ F#iIFEIH 2e3ERFHMN R
S
5. %% Mosquitto Broker J&, NHAIERE MY mosquitto TLS. conf, LDMEfHFHAUERN TLS. &
Mosquitto ZZ3E 032 (ERih: C:\Program Files (x86)\mosquitto) {ENfEMELIE . FE AN AE L
T%&H:
port 8883
allow anonymous false
require certificate true
use identity as username true
cafile C:\TwinCAT\3. 1\CustomConfig\Certificates\CA. crt
certfile C:\TwinCAT\3. 1\CustomConfig\Certificates\broker. crt
keyfile C:\TwinCAT\3. 1\CustomConfig\Certificates\broker. key
auth plugin C:\TwinCAT\AdsApi\TcMqttPlugin\TcMqttPlugin. d11
auth opt xml file C:\TwinCAT\AdsApi\TcMqgttPlugin\ACL. xml

6. BIZEIEN Windows 2 ATHEF 53 Mosquitto Message Broker. NI, i§VJ#3] Mosquitto Z23% H
FIAT T I % o MEHZA I, —v & FEm HARE R BRI S . 12 TE T 45 550 A H -
mosquitto - c¢ mosquitto TLS.conf -v

= Bl 5 25 R %A X -
BN Administraton CNWindowshsystern32icmd.exe - mosquitto -c mosquitta_TLE.conf - E@

Microszoft Windows [Uersion 6.1.76811]
Copyright €<c>» 2818 Microsoft Corporation. All rights reserved.

C:“Users“Administrator>cd C:“Program Filez {(xB6>-mosguitto

C:“Program Files (xB6)mosguitto’mosquitto —c mosquitto_TLS.conf —u
15804106985 mosguitto version 1.4.14 (build date 11-87-2817 B:803:18.53> startin

q
15-695: GConfig loaded from mosquitto_TLS .conf.

6?85 : Opening ipub listen socket on port HHB83.
6905: Opening ipud4 listen socket on port H8B83.

7. BEFR, N Mosquitto €U ACL. xml, A T8 i vs i BUR . K HAFRELE C:
\TwinCAT\AdsApi\TeMqttPlugin\ HH. fE ACL. xml ¥ ALLUF A%
<?xml version="1.0" encoding="1S0-8859-1"?>
{TeMgttAclConfig xmlns:xsi="http://www.w3. org/2001/XMLSchema—instance”
xsi:noNamespaceSchemalocation="C:\TwinCAT\3. 1\Config\Modules\TcMgttAclConfig. xsd”>
<Ams>
{Topic>VirtualAmsNetwork1</Topic>

{User>
{Name>TwinCAT XAE</Name>
<{/User>
<{User>
{Name>TwinCAT XAR</Name>
{Access>TwinCAT XAE</Access>
</User>
</Ams>
<{/TeMgttAclConfig>

8. WAEN ADS-over-MQTT BB TwinCAT XAE F1 TwinCAT XAR. AU, iH7E C:\TwinCAT\3. x\Target\ H %
TR RFFEIE NN Routes” RS2, SRJGIEZSCAEIe b AR Bl — N4 9 MyRoute. xml” [ 3044
UL RATERD o KA TwinCAT XAE BISCHFWNAEW FETR. fANHEE <Cert> Fl <Key> FEH
TwinCAT XAR [I#%fF. HEERE, <Address> FEHMKHMIGAE Mosquitto fREEF CN AH[H .
<?xml version="1.0" encoding="1S0-8859-1"?>
<{TcConfig xmlns:xsi="http://www. w3. org/2001/XMLSchema—instance”
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xsi:noNamespaceSchemalocation="http://www. beckhoff. com/schemas/2015/12/TcConfig”>
{RemoteConnections>

Magtt>
<(Address Port="8883">192. 168. 1. 8</Address>
{Topic>VirtualAmsNetworkl</Topic>

Cert>

<{Tls>
<{Ca>C:\TwinCAT\3. I1\CustomConfig\Certificates\CA. crt</Ca>
{Cert>C:\TwinCAT\3. 1\CustomConfig\Certificates\TwinCAT XAE. crt</
<{Key>C:\TwinCAT\3. 1\CustomConfig\Certificates\TwinCAT XAE. key</Key>
{/Tls>

<Matt>

<{/RemoteConnections>
{/TcConfig>

IR NIBAT I DI B BB B, Bl E B AR X R U 50 B S A 5

N
Hb%g

FER:

. TEEFRRE LN A TwinCAT BSEHES, DMEAFAERT ADS-over-MQTT BLE XS TwinCAT REH AL

2 XAE B XAR FUi&ER:. W E1XFE, Mosquitto Message Broker [%aHi N iZ 21X

e

B Select Administrator CAMAIndows\system3icmd exe - mosquitto -p 8883 v -c mosquitto_TLS.conf | = || =] |@

172.17.214.125% .1 .1 /ams res’ . ... (56 hytesi

1586330888: Received PUBLISH from TwinCAT_XAE <(dBA. gB. r@.

k15191411 141 .1 .1 ams’ . (44 hytesd>

1586330888 : Sending PUBLISH to TwinCAT_XAR <dB@. B, v»B, nmB@.

L.19.111.141.1.1-ams" . (44 hytesd)

1586330888 : Received PUBLISH from TwinCAT_XAR <d&. rA,

k1-172.17.214.125 .1 .. 1/ams/ves’, ... 44 hytesd>

1586330888 : Sending PUBLISH to TwinCAT_XAE <dB. gB. rH. nmB.

172 _17.214.125 .1 1 amz-res’ . 44 hytesd>

1586330888 : Received PUBLISH from TwinCAT_XAE <(dB, g@.

k1-5.19.111 141 .1 . 1/ams’,. ... €44 hytes))

1586330888 : Sending PUBLISH to TwinCAT_XAR <dB@. B, rH,. nmB.

L.12.111.141 .1 .1/ams". bytesl»

1586330088 : Received PUBLISH from TwinCAT_XAR (d@. rA,

k1 172 17.214.125 .1 . 17ams pres’, (%6 hyteszdd

1586330888 : Sending PUBLISH to TwinCAT_XAE <dB@. B, vH, nmB.

172.17.214.125%. 1. 1-ams- res’ . ... (56 hytes))

1586330888 : Received PUBLISH from TwinCAT_HAE <(dBA. gB. r@.

k15191411 141 .1 .1 ams’ . (44 hytesd>

1586330888 : Sending PUBLISH to TwinCAT_XAR <dB@. B, v»B, m@.

L.19.111.141.1.1-ams" . (44 hytesd)

1586330888 : Received PUBLISH from TwinCAT_XAR <d&. rA,

k1-172.17.214.125 .1 . 1/ams/ves’, ... 44 hytesd>

1586330888 : Sending PUBLISH to TwinCAT_XAE <dB. gB. rH. nmB.

172 _17.214.125 .1 _1-amz-res’ . 44 hytesd>

1586330888 : Received PUBLISH from TwinCAT_XAE <(dB, g@.

k1-5.19.111 141 .1 . 1/ams’,. ... €64 hytes))

1586330888 : Sending PUBLISH to TwinCAT_XAR <dB@. B, rH,. nmB.

L.192.111.141.1.1/ams" . {64 bhytesd>

1586330088 : Received PUBLISH from TwinCAT_XAR (d@. rA,

k1 172 17.214.125 .1 . 17ams pres’, (36 bhyteszdd

1586330888 : Sending PUBLISH to TwinCAT_XAE <dB@. B, vH, nmA.

172.17.214.125% .1 . 1-ams res’ . ... (36 bhytesdd

1586330888 : Received PUBLISH from TwinCAT_XAE <(dBA. gB. r@.

k1-5.19.111 . 141 .1.17ams’,. ... <384 bytesd)

15863300888 : Sending PUBLISH to TwinCAT_XAR <dB@. gB. vBA. mB.

L.19.111.141 .1 . 1 ams”, . (384 hytes)d

1586330888 : Received PUBLISH from TwinCAT_XAE <(d@. rA,

k1-5.19.111 . 141 .1.1/ams’,. ... bytes)>

1586330888: Sending PUBLISH to TwinCAT_XAR <dB@. gB. rH. nmB.

5.19 111 .141 .1 .1 ams’, . (64 hytesd>

1586330888 : Received PUBLISH from TwinCAT_XAR <dB,. gB.

ki1-172.17.214.125 .1 .1-ams ves’, ... (92 hytes)>

1586330888 : Sending PUBLISH to TwinCAT_XAE <d#. g8, rB,. nmA.

172.17.214.125% .1 . 1/ams-res’ . ... (22 hytesi> 5 %
gf,. r@.

1586330888 : Received PUBLISH from TwinCAT_XAR <d&.
k1172 17.214.125 .1 .1 7ams- pves’, (36 hyteszd>

15863300888 : Sending PUBLISH to TwinCAT_RAE <dB, gB, »B8, mA,
172.17.214.125%.1.1/am=-res’ . (36 hytes)d

qf.

@,

qfl.

qf.

@,

qfl.

qf.

@,

mA .

UirtualAmzNetuworkl ~

‘UirtualAmsNetwor
mA, ‘'UirtualAmsNetwor
*UirtualAmsNetworkl ”
mA, 'UirtualAmsNetwor
*UirtualAmsMetworkl /
mB. ‘UirtualAmsHetwor
*UirtualAmsMNetworkl /|
mé .

UirtualAmzNetuworkl ~

‘UirtualAmsNetwor
mA, ‘'UirtualAmsNetwor
*UirtualAmsNetworkl ”
mA, 'UirtualAmsNetwor
*UirtualAmsMetworkl /
mB. ‘UirtualAmsHetwor
*UirtualAmsMNetworkl /|
mé .

VirtualAmzMNetuworkl ~

‘UirtualAmsNetwor
mA, ‘'UirtualAmsNetwor
*UirtualAmsMetworkl ”
mA, 'UirtualAmsNetwor
*UirtualAmsMetworkl
mé .

UirtualAmzNetuorkl ~

'UirtualAmsHetwor

o K, CEIIN TwinCAT XAE A1 XAR B T ETiEP TLS A ADS-over-MQTT.
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3.1.3.6.2 f§F TLS #1 PSK fJ ADS—over-MQTT

B 7 AEAE TS TLS Ab, MQTT-over—ADS i&WJLAJET PSK (WL =ZEH) HMATHCE. IATERA 4
FLAINL S, NS SEREBR S RE . A ZIAT AR AP BR

L.

5

B4, 7E Mosquitto %%z Mosquitto HRE 4 (mositto PSK.conf) (ERik: C:\Program
Files (x86)\mosquitto) o ARJGZECHF A ALL T PIZ:

auth _plugin C:\TwinCAT\AdsApi\TcMqttPlugin\TcMqttPlugin. d11

auth opt xml file C:\TwinCAT\AdsApi\TcMqttPlugin\ACL. xml

port 8883

psk hint something

use_identity as username true

N—2, 1847 Mosquitto Message Broker. HAandN:
mosquitto - c¢ mosquitto PSK.conf -v

. fE ACL.xml H%j A\ TwinCAT XAR F1 XAE [H25%H.

<?xml version="1.0" encoding="I1S0-8859-1"?>
{TeMgttAclConfig xmlns:xsi="http://www.w3. org/2001/XMLSchema—instance”
xsi:noNamespaceSchemal.ocation="C:\TwinCAT\3. 1\Config\Modules\TcMqttAclConfig. xsd”>
<Psk>
{Identity>TwinCAT XAE</Identity>
<Pwd>abcdef1234!</Pwd>
<{/Psk>
<Psk>
<{Identity>TwinCAT XAR</Identity>
<{Pwd>ghi jk15678?</Pwd>
<{/Psk>
<Ams>
{Topic>VirtualAmsNetworkl</Topic>
{User>
{Name>TwinCAT XAE</Name>
<{/User>
<{User>
{Name>TwinCAT XAR</Name>
{Access>TwinCAT XAE</Access>
{/User>
<{/Ams>
<{/TeMgttAclConfig>

[EJEF ] TwinCAT XAR A1 XAE A ACL. xml HE R Ak, IHEMARSM C:
\TwinCAT\3. x\Target\Routes SCHFHRFIHEEGIE Routes. xml. TwinCAT XAE 5% H i~ Frsil:
<?xml version="1.0" encoding="1S0-8859-1"?>
{TcConfig xmlns:xsi="http://www. w3. org/2001/XMLSchema-instance”
xsi:noNamespaceSchemalocation="http://www. beckhoff. com/schemas/2015/12/TcConfig”>
<{RemoteConnections>
Mqtt>
<Address Port="8883">192. 168. 1. 8</Address>
{Topic>VirtualAmsNetwork1</Topic>

<Psk>
{Identity>TwinCAT XAE</Identity>
{Pwd>abcdef1234!</Pwd>
<{/Psk>
<IMatt>
<{/RemoteConnections>

{/TcConfig>

TwinCAT XAR W% HJLP5e 4R . @A FERM ACL. xml F TS B3 <Identity> Fl <Pwd> FE&
MI1E .

. WA RS LM Routes. xml BLEJE, EFAIIALEA TwinCAT Brids. ik, EMNISATED)HE]

P B, B B 2 D) 4 B e B A K
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7. SRJGHRHE Mosquitto Message Broker M BTN RE LS A GEERRACHE

17, g g s === 56 hytesdd

1586330688 - i from TwinCAT_KAE <dB. gB, »@.
k1-5.19.111.141 .1 . 17ams’,. ... (44 hytesdd
1586330888 : Sending PUBLISH to TwinCAT_XAR <d@. B, rH,. nmA.
L.19.111.141.1.1/ams" . (44 hytesd>
1586330888 : Received PUBLISH from TwinCAT_XAR <(dB. gB. r@.
k1172 172141251 . 17ams ves’, ... <44 hytesd>
1586330888 : Sending PUBLISH to TwinCAT_XAE <dB@,. B, vB, nmB.
172.17.214.125% .1 . 17ams res’ . ... (44 hytesdd
1586330888 : Received PUBLISH from TwinCAT_XAE <(dB@. gB. r@.
k1-5.19.111.141 . 1.17ams’,. ... (44 hytes)>
158633088 : Sending PUBLISH to TwinCAT_XAR <dB. B, rB. nB.
L. 19111 141 1 i amse’, ... <44 hytesd)
1586330888 : Received PUBLISH from TwinCAT_XAR (dB,. gB. v»@.
k1-172.17.214.125 .1 .. 1/ams/res’, ... 456 hytes)>
1586330888 : Sending PUBLISH to TwinCAT_XAE <d@. gB. rH. nmB.
172 _17.214.125 .1 1 ams-res’ . ... (56 hytesdd

H i from TwinCAT_XAE <(d@. B, »@.
ki-5.19.111.141.1.1-ams” . (44 hytes)d
1586330088 : Sending PUBLISH to TwinCAT_XAR <dA, gB, r8,. mA.
5.19.111.141 .1 1 ams', ... <44 hytesd>
1586330888 : Received PUBLISH from TwinCAT_XAR <(dB. gB. r@.
k1172 172141251 . 17ams ves’, ... <44 hytesd>
1586330888 : Sending PUBLISH to TwinCAT_XAE <dB@. B, v»B, nmB.
172.17.214.125% .1 . 1-ams res’ . ... (44 hytesdd
1586330888 : Received PUBLISH from TwinCAT_XAE <(dB@. gB. r@.
k1-5.19.111.141.1.17ams’,. ... (64 hytes)>
158633088 : Sending PUBLISH to TwinCAT_XAR <dB@. B, rB. nB.
L. 19111141 1 i amse’, ... <64 hytesd)
1586330888 : Received PUBLISH from TwinCAT_XAR <(dB#,. gB. vr@.
k1-172.17.214.125.1.1/ams/ves’, ... <36 hytes)>
1586330888 : Sending PUBLISH to TwinCAT_XAE <d@. B, rH,. nmB.
172.17.214.125.1 1 ams-res’ . ... (36 hytesi>
150633AA88 : Received PUBLISH from TwinCAT_XAE <d@. gA. »A.
k1519111 141 .1 . 1ram=’, ... (384 bytesd)
1586330088 : Sending PUBLISH to TwinCAT_XAR (d8, gB. »8, mA,
L.19.111. 141 .1 . 1-ams’, ... <384 hytes>>
1586330888: Received PUBLISH from TwinCAT_HAE <(dBA. gB. r@.
k15191411 141 .1 .1 ams’ .

s i 21 o i ., A, mA,

H i from TwinCAT_XAR <(dB@. gB. »A.
k1-172.17.214.125 .1 .. 1/ams/ves’, ... 492 hytes)>
1586330888 : Sending PUBLISH to TwinCAT_XAE <d@. ogB. rH. nmB.
172 _17.214.125_1 1 amz res’ . ... (72 hytesdd
1586330888 : Received PUBLISH from TwinCAT_XAR (dB,. gB. v»@,
k1-172.17.214.125.1.1/ams ves’, ... <36 bhytes)>
1586330888 : Sending PUBLISH to TwinCAT_XAE <d@. g8, rH,. nmB.
1°72.17.214.125_ 1. 1-ams-res’ . ... (36 hytes))

Bl Select Administrator ChWWindowsisystem32hcmd exe - mosquitta -p 8883 - -c mosquitta_TLS.conf | = || {=] |@

mB, ‘UirtualAmsMetuwon
*PYirtualAmzNetworkl
mB. ‘UirtualAmsHetwor
UirtualAmzNetuworkl ~
mB,. ‘UirtualAmsHetwor
*VirtualAmzHetworkl ~
mB, ‘UirtualAmsNetwon
lirtualAmsHe tworkl /|
mB, ‘UirtualAmsMetuwon
*PYirtualAmzNetworkl
mB. ‘UirtualAmsHetwor
UirtualAmzNetuworkl ~
mB,. ‘UirtualAmsHetwor
*VirtualAmzHetworkl ~
mB, ‘UirtualAmsNetwon
*lirtualAmsHe tworkl /|
mA, ‘UirtualAmzMetwor
*PYirtualAmzNetworkl
mB. ‘UirtualAmsHetwor
UirtualAmzNetuworkl ~
ml, ‘UirtualAmsNetwor
*UirtualAmsHe tworkl |
mB, ‘UirtualAmzMetuwo

lirtualAmsHe tworkl /|

o Kk, ORIy TwinCAT XAE A1 XAR WE TH T PSK 1 TLS 1) ADS-over-MQTT .

3.1.4 Z4 ADS

3.1.4.1 — v BH

® TwinCAT 3.1 hRA 4024.0 KU L
1 AR BT AE A TwinCAT 3.1 K LA ERRATT . 4024. 0.

>

M ADS PRI RE, %4 ADS 2 —FhAMOLHNEIE . @il AR ADS WA Sl KAt s

PR AL 58 AR A
A, fE— TwinCAT BEH2%5 5% —A> TwinCAT BRHI#s2 A7 7 7 i@t TLSv

B T/E TwinCAT ¥ &AL, KT BEEA MR . R0 %
IR

12 I M.
HEAT A E, BRI AN
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ADS
Router

ADS
Router

AU T %4 ADS [RANIEREIN, 45 B AE SR At T T
i 224 ADS B/

TwinCAT #4277 A BE BIAR %4 ADS B% .
BRI 2 1 5 B

© RGN B

E TwinCAT Static Routes

Route Connected AmsMetld Address Type
Cx-2445B0 =] 5.36.69.175.1.1 CX-244580 TCP_IP

* 1£ XAE TREMRBEh k% H AR RS

& 04234500

3.1.4.2 5%l

® TwinCAT 3.1 RRA 4024.0 KDL -
1 BEAMRE R I T RE A TwinCAT 3.1 LA FBRATIF. 4024. 0.

o 224 ADS NFE ADS B 88 (AT .

o 5T AR ADS EEFE, %4 SDS EEAREE AR ELVIFMR, 24 A% 2017-01 H Xtk
HEAT T R .
ARG @ B (b 1671ADS & HHIC B X Fhijy Il .
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3.1.4.3 BR

® TwinCAT 3.1 hRAS 4024.0 KLLE
1 AR T RE A TwinCAT 3.1 KA ERRATT . 4024. 0.

o 224 ADS & TC1000 HI—ANdAE, RN 675 S AHR AT
o EHMREFEMLEG. EAR%4E ADS @id TCP ¥l 8016 #1{E.
o HRETREDN TLS NS BRI 8 E M e P .

3.1.4.4 FARE A
KGN BREABTHR, 5EATRELR.

Tzé%/}DS NEATAER) ADS PRSI T ASNAIBEIRIE . FERP ] DU —DhRE, TG 75 BB 7 il 1k
1T

Blt, MZasMBERE, Kt —fehine, (EAZ A2 0 K 2w i, FOyRs EARMIZAT BT B H
FEFHR A DAL R AR AN & 4 — X5 ADS BR it e —Fem.

A LI

24 ADS J& ADS B HIBER—HBy, WAEMACHHTECE . ADS B8 55— TwinCAT % H1#% & 7 inssiE
B, HMEHATEEN R EH . Kk, SA0ER ADS AR S A LIS R0EE N AR, marEshss

ADS
Router

Router

Customer ADS
application

[A]EAT
ERSE

FE TwinCAT BEI#8 N SEEL 224 ADS AR IR P IO SOE ON T RE. i ADS LAY (%) i AR 55 48D
(HAFER S KN R ) ARE 5 B
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1}725 NAFEAEH ADS % H IR BB E kL. % ADS B HIAST TALNEIE, JFAE TwinCAT 2%/ &8 P HEAT 4
o

AN SRAE T e VI 22 4 ADS 42, ADS JiLER AN T Atk .

3.1.4.4.1 SEH ADS EfE

ADS B B RE M — R AT UE . 7E%24 ADS S PIHZ B AT T 478, (10— mT T B e

— B ZTATIT J5, ADSES t1 2 i il FIADS N F L FE F SR HEAT 815 . AT AR s, (BT RE AR |]
%é @?ﬁxff‘ifm (XAE) ZEIE# 1500 F RAZ AT LA MBS AT (XAR) R4, {0 XAR RGEI%A L il
P, AT AR — 5 AT R, EARRII R e RO XAE) A% th 2L ADS #5K A4

BofE [»_ 168] &S 4 T IRGIRIERIRET -

Bidirectional &
!

Unidirectional o

E!
- !5 - !5
= S

3.1.4.4.2 i

—HRE, WERGEME L@ IER R ADS B,
FE T — BT, e WA A
PENZ: 4 ADS WY EIRBLIR ST AR HC B . X b C B B B R e i el O Al

<TcConfig>
<RemoteConnections>
<Server>
</Server>

</RemoteConnections>
</TcConfig>

ST PSK [» 1711 MIZEPHREEREES (v 1721, XA TH# A wIta e E .

R BN ER T, SRERS A EEAAENR. RAAE, KR EIEE%h.

3.1.4.4.3 BT

24 ADS R =R NS T E S T, A eI

AL S, ERELE (TS, IE) 5, MR UNIPEE. WXy uitEE, wida
FEHEERS, UIKEREANREH .

HEZIE+H (SSC)

YRGB (W23 f5) , TwinCAT 24— E254100E 1.

ISR PRI Ao, ENTRAEAMAE RSB R. Ad, N T EESIEAEIEA, WA Z0E T A I8 15 B 2 A
IEP AT A .
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BRI, X SR TG TR, 108 T RG4S M B AL U ) SSARAS R A AR AL R S LA -

M TwinCAT 4024.0 2, XEGEPEMEHMNEIEAPRERRERME. IE v 169] —= B A fE ek
ST ADS BEHH .

WA

AERGER B EG AN 2000 £ 1 H 1 HE 2061 £ 1 H 1 H. MNZEMNAERE, XANNEEEK, X
MR IR B 23485 SR /2 e & 7R . BB RAE O, 54 T i REDEFE AL RGBT A R ] 45
LT A S R AR WS T

WRATFEIXMAT A, WTUAERGEHEH A CRED GESILE P RERIER) .

PR EHA (PSK)
PP T] IAAAEAE TwinCAT RGEP. XEe(E B TR SLERN REUL N ADS BE .
MOt PIB O i E, RIS &3 T4 N U HBUR . B =3 T S5k N 9hE

PR PABA AL EALE BRI, BRI A2 IS E IR A i CRrE &2
KAEL o B, EATAZEMR

FLE [P 171188 7 el e A5 P (o I Ot = 3 8 .

ZPRGEES CHESHE CA
A ADS I PR T AR BOE B CUE IS

Hlit, ZhAKCEICHA B, BT LA — N FEFREB AU (CA) o FrAfEfEZ CA KBt &#RHE LN
A EEE, OWRdE—PRE, WEElTZi AARER X T7.

LE v 172] —FAH T WX EeE B EERE] TwinCAT H,

52
UEF A BN BHCRIRALUENE, 7EUE TS BT .

3.1.4.5 L=
‘%40 ADS ROt =R RO P s s AT T e fEIE, AR X L C B AT A
HARMRSSA S B i B =7 b AT TR, (HE R ADS EFE [»_ 1681 ST

3.1.4.5.1 €[ ADS i3
LEQZE G B, AT {3 P B ) S R E P S 1) ADS SRS

R VCE T2 EHE, T TwinCAT AN S AR S MO THT H AR RGE M LT ADS 4. TwinCAT A
Bk ADS A (R FFRUm N .
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Add Route Dialog x
| Enter HostName /IP: | | Cx-244580 Refresh Status Broadcast Search
Host Mame  Connected Address AMS Metld TwinCAT QS Version Fingerprint
C¥-2445B0 172.17.36.137 5.36.69.176.1.1 3.1.4023 ‘Windows 10 1607 SC58A8041FEIFO7CD2168C
£ >

Unidrectional Add Route Close

£ XML BB, " EME Unidirectional="true” #H4T1Z % E :

<RemoteConnections>

<Route Unidirectional="true">
<Name>CX-123456</Name>
<Address>CX-123456</Address>
<NetId>5.36.69.176.1.1</NetId>
<Type>TCP_ IP</Type>
<Flags>128</Flags>

<Tls>

</Tls>
</Route>
</RemoteConnections>

3.1.4.5.2 HELZUET (5SSO

WEEEN, AZAIEBFEREERERS, WARS AR E G
7E TwinCAT o, IXFhHS AL X 57 R G I HE SR SEH

BARAREG LK) SSC #4C

BHC RGBS B BRERT TwinCAT XFHiEHE .
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BECKHOFF

& About TwinCAT...

ﬁd TwinCAT XAE (VS 2013)
. TwinCAT XAE (VS 2017)
Tools L

Realtime Settings...

Router r

About TwinCAT System

TwinCAT System Service  +3.1.0.2407

@ TwinCAT +3.1.4023.104

Copyright BECKHOFF Automation & 1996-2019
Lagaon User. |.~'—‘«dministratu:ur |
Uzer Group: |.-'1'u:|mini$trat|:|rs |

Ok

AMS Met Id: [172.17.38.77.1.1 |
Hiwf Platform; [wery high perfarmance [80] |
System Id: |EE2325FF-354E-3.-'1'-.1 C-370C-FC7BB1595FF 3 |
|

Device Typeld  |GRAB2ADA-D4AE-2715-307F-EDGEICI0R4E4

Self Signed Certificate - Fingerprint:

| 6786228764180 4085320 30B53059F FADT 345E 0631 ?ES?DAEEBA-|

A BBLUET — 848 A MG H 8 S0 ) 20 BT IR .
CE RGANTEAEMSTIEHE . FELnT LIAE X B3 ff \Hard Disk\TwinCAT\3. [\Target\TcSelfSigned. xml &

Ze
BALER
IRELE RS, I HAE RGN A 24

Add Route Dialog

>
Enter Host Name /IP: | | CX-244580 Refresh Status Broadcast Search
Host Mame  Connected Address AMS Metld TwinCAT OS5 Version Fingerprint
iCY-2445B0 172.17.36.137 5.36.69.175.1.1 3.1.4023 Windows 10 1607 SC58A3041FE1IFO7CO2163C

SR B i 6 A VA B I AT

170 AR :
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B Add Remote Route >

Secure A0S [TwinCAT 3.1 »= 4024]
(®) Self Signed Certificate

Check Fingerprint: | BCEEAROM FENFOYCD 216801 63F 7D 97D 428051 AFE25CREVBED CACFAISCTT 27ERT |

Compare with: | 8C5242041FE1F07CD 216201 63F 7D 970424051 AFS25CEEFBED CACFAZICT127ES1 |

() Shared Certificate Authority [C4] [ lgnare Common Mame
() Preshared Key [PSK)

Remote User Credentials

IJzer: |.-’-'-.dministratu::r Paszward: | [ T T 1]

%ZDéﬂu@ﬁ’Eﬁ%ﬁﬂ*ﬁmﬁﬁﬁﬁ%B??Eﬁi&?ﬂ‘(ﬁﬁ: MRS THFERTESG Wiz B R sk, SER
S EANENS

B, Bl ROP &z, wLGEN BRI — MU RERTESULHI BB, IR .

RNTAEHb R G i e sr, 5 B AN A SGE AR R G5 %
IX LB SRR DN AL

HF CE Ry, NMEEQIEMS R ERET IP Hht, tIAZER TwinCAT 3.1 4024.5 WANTHLZ. ik,
R AE AR I BT R EVL G B TheE, W ZuEd sefF \Hard
Disk\TwinCAT\3. I\Target\StaticRoutes. xml [ 1P HihtFZHE L FEN4 .

3.1.4.5.3 =L (PSK)
BCSE e GIE S BSB89 B B OBV AL

KPR EARE MRS S

P S P TR S5 ek
Pic B B G B P — A S BT .

N, BTLLESCE C:\TwinCAT\3. x\Target\StaticRoutes. xmI TEIMLL T4 H -

<?xml version="1.0"?2>

<TcConfig xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<RemoteConnections>

<Server>

<Tls>

<Psk>

<Identity>MY IDENTITY</Identity>
<Pwd>MySecret</Pwd>

</Psk>

<Psk>

<Identity>MY IDENTITY2</Identity>
<Pwd>MyOtherSecret</Pwd>

</Psk>

</Tls>

</Server>

</RemoteConnections>

</TcConfig>

PRAF BB SO AERT AR TwinCAT % FR #8452, I an#E RUN->CONFIG B¢ CONFIG->CONFIG ##ait e,
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ERATEEE ARG
AIMBR I, Sk FFHEIEEEA (PSK) 2 HIFm AR B

B Add Remote Route >

Secure A0S [TwinCAT 3.1 »= 4024]
() Self Signed Certificate

() Shared Certificate Authority [Ci)
(®) Preshared Key [PSK)

| deriity: MY_IDENTITY |
(®) Password | 20000008 |
i) ey [binam]:

RS, At RS NRERR L, I T ORISR

3.1.4.5.4 ZFREIER GRHERE CA
B AE S B E P AN R H I TRCE
N, ATCAESCE C:\TwinCAT\3. x\Target\StaticRoutes. xml FEIMLL T4 H :

<?xml version="1.0"?>
<TcConfig xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<RemoteConnections>
<Server>
<Tls IgnoreCn="true"> <!--see below-->
<Ca>C:\TwinCAT\3.1\Target\CACerts\rootCA.pem</Ca>
<Cert>C:\TwinCAT\3.1\Target\CACerts\ipc.crt</Cert>
<Key>C:\TwinCAT\3.1\Target\CACerts\ipc.key</Key>
</Tls>
</Server>
</RemoteConnections>
</TcConfig>

PRAFHIE SO AERIGR4E TwinCAT % FB 2SS #8252, HIUn7E RUN->CONFIG Y, CONFIG->CONFIG it 2 .

IXEEEAS 2 X509 iETS, Al OpenSSL 2842, WIHZ4] (XML JTE<Key>) T EEMERY", A L@
XML J6&E <KeyPwd> KIGE. T .der Al . pem .

HEF )7 CommonName” W2 5 g ST EHAE FH AU A AR —2 (XML 762 Name>) o AJLUEH IgnoreCn=" true”
R ZAT AN

WP A IR CA B A& IS, A 5 At 75 2RIV AT A5 PR S X G 51 A 6 e«

# ' Add Remote Route >

Secure ADS  [TwinCAT 3.1 »= 4024]
() 5elf Signed Certificate

(®) Shared Certificate Authority [C4) U lgnare Corman Mame:
() Preshared Key [PSK)

3
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o Pegsds [v_ 1671 TATR, Miim#l eI ket .

3.1.4.5.5 {£F ADS
o RINEEN ADS it TCP 1 48898 (0xBFO2) f&#
o RIL CTTEEMIZR”) @IT UDP I 48899 (0xBFO3) fEH

AJ PAFE 55 435 BE 1B 3 5 A4 i 1 o
H bR R 40 ] MRS B 1o TR E
LR 240 LT KEY LOCAL MACHINE\SOFTWARE\ [WOW6432Node\]Beckhoff\TwinCAT3\System | :

ADS ¥H

DisableAdsTcpListening REG DWORD 1 = Bk ARy ADS #TH TCP
I 0xBFO2,

DisableAdsTlsListening REG_DWORD 1 = Bk Nz4 ADS FTHF TCP ¥
1 8016

DisableAdsDiscovery REG DWORD 1 = Bk ADS KEL (77 RR
&”) FTFF UDP 311 0xBFO3

A, AIEE StaticRoutes. xml SCAH @ SecureOnly="True”. [, ADS i1 0xBFO2 {R4HFTHF,
(B foVFE i %0 H 3k — 5 HE4T ADS JB1E.

<RemoteConnections SecureOnly="True">

3.1.4.5.6 HEie=x
274 ADS S ERES RMAME BB AN Windows FHMEHE, ZHERELD TwinCAT RSGIHLHEEREE

& About TwinCAT...

ﬂ TwinCAT ¥AE (TckaeShell)
]':4 TwinCAT XAE (V5 2013)
Dd TwinCAT ¥AE (V5 2017)

e T
TwinCAT Project Cormpare
J P

. ) _ 42 Realtime Settings...
ﬁi TwinCAT Switch Runtime
Router 4

XL B fE Windows HE > NMARREN FHE.

@ Event Viewer (Local) Application Number of events: 470 () New events available
_—,}: Customn Views -

“ _»!: Windows Logs Level Date and Time Source Event I} Task C...
E| Application @ Error T/7/20199:38:58 AM TeSysSrv 20000 Mone
=] Security (i)Information __7/7/2019 %:38:10 AM TcSysUi 2 Mone
i Setup Event 20000, TcSysSrv
f&] System
5] Forwarded Events General  Details

[ Applications and Services Lo
_d Subscriptions TwinCAT Systern Message: Source: CTepSocketOwner; Timestamp: 7/7/2019 9:38:38 AM 012 ms Message: TlsConnect failed:
‘Target has rejected connection’, Conn5tate 25
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3.1.4.6 i

3.1.4.6.1 ZPRAFER GHERR CA)
BEEF, ESIERE Open SSL ZERK, WIFHF 224 ADS &,

R HIFAIAE S CUE AL B A T W Rl R AUR ST A RO, Xl f 2RI S i, DA IR{EA
ROWBIHIRTEAT E e (EIXFMELLR: CA N 3600 K, MISKUET N 360 K) .

TEARBIR, AR —MERMRN (CA) , NBEEWE (AR IPC F CX) ZZET.
T ZH0MEAN & U iEId “openss] help” &% .
v B%%E OpenSSL JErliE Ay 24T H -

L. AR JE B WA AT AR P TR LR 2B 54
openssl genrsa —out rootCA. key 2048

2. ARG 3600 RIKIET. B &G EEESE-subj i 0.
openssl req —x509 —new —nodes —key rootCA.key —sha256 —subj ”/C=DE/ST=NRW/L=Verl/0=Bk/
OU=TCPM/CN=RootCA” -days 3600 —out rootCA.pem

3. N IPC A EH
openssl genrsa —out ipc.key 2048

4. RZEHAERIE B4R (CSR) :
TR, EALEREN, WAERAREN ON Biihl (b TP Hihb) EASFR. 2idE, B2E
IgnoreCN X} i T S K & .
openssl req —out ipec.csr —key ipc. key —subj ”/C=DE/ST=NRW/L=Verl/0=Bk/OU=TCPM/
CN=192.168.2.1” -new

5. 5 CA ZF ANy 360 KK IPC CSR
openssl x509 —-req —in ipc. csr —CA rootCA. pem —CAkey rootCA. key —CAcreateserial —out ipc.crt

—days 360 —sha256
= ZERT DS DL SCE7E IPC X E 5 : rootCA. pem. ipc. key F1 ipc. pem
6. N CX A4l
openssl genrsa —out cx.key 2048
7. NZEAERIE2E4153K (CSR)
Ve @ENLERN, WAUERFREN ON fihhl (kb TP Huhib) fEN&FR. okiE, W2
IgnoreCN X} i AT 4% HE
openssl req —out cx.csr —key cx. key —subj ”/C=DE/ST=NRW/L=Verl/0=Bk/OU=TCPM/CN=192. 168. 2. 2”
- new

8. 5 CA ZEAHMINA 360 K IPC CSR

openssl x509 -req —in cx.csr —CA rootCA. pem —CAkey rootCA. key —CAcreateserial —out cx.crt
—days 360 —sha256

= ZERT DME X e R AE CX B E B : rootCA. pem. cx. key Al cx. pem
= 0] LASFHZ %

3.2 JUMFRAISCAFRE

3.2.1 TwinCAT PLC T H {4

3.2. 1.1 Port xxx. app
PLC T H #) s S
A A
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« EFQIE PLC WH

IiH B3 TwinCAT JE3hH*

ez .. \<{Solution name>\<Project C:\TwinCAT\3. 1\Boot\Plc\
name>\_Boot\<Platform>\Plc\

BRI [A] « filE PLC Wi H s WUEBCE

* WE R H

* PLC B 5HEaTHEH

Bk -
3.2.1.2 Port xxx. autostart
W& Autostart BT A S
FrEhiE
TiH B TwinCAT A3 H %
B .. \<Solution name>\<Project C:\TwinCAT\3. 1\Boot\Plc\
name>\ Boot\<Platform>\Plc\
B[] o figd PLC Wi H -i%EMmuwtﬁﬁ(EﬁH%%%
- EHOIE PLC BIH RABED
Bk -
3.2.1.3 Port xxx.cid
4 Compileinfo IDs HSCH:
YeX - AR
IiH Bx TwinCAT 530 B3
ez .. \<Solution name>\<Project C:\TwinCAT\3. 1\Boot\Plc\
name>\_Boot\<Platform>\Plc\
AL (8] « filE PLC TiH s BUEBELE
o EHrf)# PLC IH o WU BhIH
* PLC B35 )3 3hIi H %8
Bk - N
3.2.1.4 Port_ xxx.crc
5 PLC T H 561 ) SCA
FrahrE
BiHBR TwinCAT B3I H %
B .. \<Solution name>\<Project C:\TwinCAT\3. 1\Boot\Plc\
name>\_Boot\<Platform>\Plc\
BRI ] o figd PLC Wi H o WIEACE
o HEFEIE PLC TIH * B A3 H
* PLC B35 B3)H 58
EoR - N
3.2.1.56 Port_xxx. occ

PLC TiH M5
s ZOHBEE T PLC TIHMASIARE, H TR M.

o OUSROR R FIRFS BRETIE T, 2SO IR L5 0 /ST IR B I A TIC B R

TwinCAT 3 JRA<: 1.0.6
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BECKHOFF

© WERE)E, WAHZETE oce AL EE.

e B
TiH B TwinCAT JEzh H 3%
ez .. \<Solution name>\<Project C:\TwinCAT\3. 1\Boot\Plc\
name>\_Boot\<Platform>\Plc\
BIELRTR] - fI]EE PLC Wi H o WURECE
o HFE PLC WiH s WSR3 H
* PLC B35 3hIi H ¥ #r
BR - _
3.2.1.6 Port_ xxx. oce
ZAFEE OnlineChange B AR, IXLETI AL PLC TiH F{HEH.
e E
TiHBZ TwinCAT JEZhH
i - C:\TwinCAT\3. 1\Boot\Plc\
BIERTTR] - S P A5 A OnlineChange I
ER - _
3.2.1.7 Port xxx. ocm
ol Bsf T 5 ) B A

o QRHOE T RFS BRI, SO S s /SRR S H I PLC I MR STC B SE
© WEICE)E, WAHZFE oom MAFAISEE.

FrahrE
WiH B3% TwinCAT /B30 HF#
B .. \<Solution name>\<Project C:\TwinCAT\3. 1\Boot\Plc\
name>\ Boot\<Platform>\Plc\
B [A] o BIE TwinCAT HWiH o WUEELE
o EHEIE TwinCAT T H * USRI H
* PLC B35 Ja3300H ¥ H
ER - -
3.2.1.8 Port_xxx boot. tizip

A RENTE COMPILEINFO SCAFHIAER SO Af 32
COMPILEINFO Cff14 PLC i H MI4% %5 EAMEFER.

FrEfiE

SRS S TwinCAT JE3) H 3%
Bz .. \<Solution name>\<Project C:\TwinCAT\3. 1\Boot\Plc\

name>\ Boot\<Platform>\Plc\
AR [H] - f% PLC HiH © WL E

< HEHAE PLC TiH s WS R H

* PLC B35 )3 3hIi H ¥H

Bk - -
176 fAs:  1.0.6 TwinCAT 3
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3.2.1.9 Port_xxx_act. tizip
LA Y HTIZATH PLC T EH K COMPILEINFO SCAF[IAERS SO
eX AN
B BH* TwinCAT JEZIHF
B - C:\TwinCAT\3. 1\Boot\Plc\
BRI ] - « PLC B3t HE
Bk - -
3.2.1.10 Port_ xxx.bootdata

PRAFFEAEYE (persistent data) [IJE 334
—H TwinCAT REGUHFIFINE PLC, AFS R4 . bootdata T4 . bootdata-old.

rEhrE
HHE B TwinCAT JE3h H 3
Az - C:\TwinCAT\3. 1\Boot\Plc\
BB [A] - * =ik TwinCAT &%
e ffifl FB WritePersistentData
B3R - -
3.2.1.11 Port_xxx. bootdata—old

RAEAE (persistent data) [I£An XA
— HSEEE NI, S w i .

FrEhr B
BiH B TwinCAT JE3h H3%
B - C:\TwinCAT\3. 1\Boot\Plc\
BRI [E] - o WIERCE
o HJH TwinCAT &%
EoR - -
3.2.1.12 PLC Name. tpzip

PLC T H B4 Sk

PN T AR 30T H R R AT R E

FrahrE
DiH B3 TwinCAT B30 H%
B .. \<Solution name>\<Project C:\TwinCAT\3. 1\Boot\CurrentConfig\
name>\ Boot\<Platform>\CurrentConfi
g\
BT [H] « f# PLC TWiH s WUEBCE
o HBfE PLC WiH * WUE B shIH
* PLC x5 E3hHH 5
Bk - _
TwinCAT 3 fAs:  1.0.6 177
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3.2.1.13 PLC_Name. tmc
TC3 BEHL ] S A
R E
WHEx TwinCAT E3) H3¥
iz A)..\<Solution name>\<Project C:\TwinCAT\3. 1\Boot\Plc\

name>\<PLC name>\

B)..\<Solution name>\<Project
name>\_ Boot\<Platform>\Plc\

B 7 B 1] - @7 PLC TH s BUEILE

o HFrfE PLC WiH WO A shoit H

PLC &35 53050 H %
BOE TMC AN B AR S

ER A -
B) & TMC 1R A H s oA

3.2.1. 14 PLC Name. tpy
TC2 PLC ¥t sCfF
B E
MH B TwinCAT E3H3
B A)..\<Solution name>\<Project C:\TwinCAT\3. 1\Boot\Plc\

name>\<PLC name>\

B)..\<Solution name>\<Project
name>\_Boot\<Platform>\Plc\

BRI ] s A% PLC TiH
o EHGE PLC JH

PO E

BOE B3 H

PLC X5 FE3NIH HEH
WO TPY AR H AR

ER A) -
B) W& TPY {F N H RS
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3.2.2 TwinCAT C++ T H {4k
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b R% BECKHOFF
S R EEER
T2 / XAE
*. sln Visual Studio Solution 3, #&# TwinCAT
FHE TwinCAT T H
*, tsproj TwinCAT T H, FrGE#RE TwinCAT I H [H4E
4, U0 TwinCAT C++ =% TwinCAT PLC TiH
Config/ NAHFAEET TwinCAT THWHAERE XM (S 030 “ T A | %
(* xti) TwinCAT| XAE-
Environment| XHi%H”
Deployment/ FF9w 1% TwinCAT C++ BRBNFEF SO
*. tme TwinCAT BEHRIECAF (T XML) Z I,
*.1C TR Z
*. vexproj. ¥ Visual Studio C++ IjiH 4
*ClassFactory. cpp/. h 1% TwinCAT IREHALFIIZRT)
*Ctrl. cpp/. h FAERIMES TwinCAT UM “F & KK SRS 5
*Driver. cpp/. h FAEFIMIS TwinCAT RT “F& IRENFE T
*Interfaces. cpp/. h TwinCAT COM 211257 BY
*W32. cpp. /. def/. idl
*.cpp/. h WXANRE R A REAS TwinCAT BEBGERA —A~ C+e/
ko fELCAb TR N FARES .
Resource. h * rc XHWHTH
TcPch. cpp/. h FH TR i Bk
%TC_INSTALLPATH% Hid TcLoader NN#MIYm B IRENFET o Z N,
\Rep081t9ry\<Vendor>\<PrJNam C:\TwinCAT\3. x\Repository\C++ Module
ex\Version>\<Platform>\k. tm |y o\ Ut it ledl \0. 0. 0. 1\TwinCAT RT
X #\Unititledl. tmx
%TC_INSTALLPATH% CURATH TwinCAT IXENFEFHAEA Z: 1,

\CustomConfig\Modules\*

WHZ C:
\TwinCAT\3. x\CustomConfig\Modules\*

BATHS / XAR
%TC_BOOTPRJPATH% METH BN E
\CurrentConfig\*

Windows: C:\TwinCAT\3. x\Boot

TwinCAT/BSD: /usr/local/etc/TwinCAT/3. x/
Boot

%TC_DRIVERAUTOINSTALLPATH%
\*. sys/pdb

2w BRI 6 8 SRS AR P B I R E RGN
Windows: C:\TwinCAT\3. x\Driver\Autolnstall
(#7255

TwinCAT/BSD: <A>uf}>

%TC_INSTALLPATH%
\Boot\Repository\<Vendor><Pr
jName>\<Version>\*. tmx

L n RV & e IXBNFE i8IS TcLoader MM
o

Windows: C:\TwinCAT\3. x\Boot\Repository\C+
+ Module
Vendor\Untitledl\O. 0. 0. I\Untitledl. tmx

TwinCAT/BSD: /usr/local/etc/TwinCAT/3. x/
Boot\/Repository\C++ Module
Vendor\Untitledl/0. 0. 0. 1/Untitledl. tmx

%TC_BOOTPRJPATH%
\TM\OBJECTID. tmi

TwinCAT FRERLEZE] S AF

IR IR ALY A &

XAF4 N ObjectID. tmi
C:\TwinCAT\3. x\Boot \ TMI\OTCID. tmi

TwinCAT/BSD:
Jusr/local/etc/TwinCAT/3. x/Boot,/TM1/
OTCID. tmi

Windows:

180
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Sch ik EEZ L

I B SO

*. sdf IntelliSense #¥ %

*.suo / *.v12.suo

PR E SO Visual Studio s 0

%, tsproj. bak

M tsproj BB G SUAF

ipch/

TG PR SL B ) H S

3.2.3 TwinCAT IR B (4%

3.2.3.1 CurrentConfig. xml
T P B A
FrEhrE
WiH B3R TwinCAT 31 H %
e .. \<Solution name>\<Project C:\TwinCAT\3. 1\Boot\
name>\_Boot\<Platform>\
B [A] o BIE TwinCAT HWiH * BURALE
o EFGJE TwinCAT WiH
Bk - -
3.2.3.2 CurrentConfig. tszip
5 tsproj CHMPTASI A xti SCHERIAARI SR,
X AN
IiH Bx TwinCAT B3 H*
&z .. \<Solution name>\<Project C:\TwinCAT\3. 1\Boot\
name>\_Boot\<Platform>\
BIERHT [A]  fJ% TwinCAT TiH . R E
o EHEIE TwinCAT HWiH
B3R * H3PK <TwinCAT project name> fRAFE|HFR, K AAERY CBOE
3.2.4 PLC HMI 3CfF
3.2.4.1 Port xxx. textlistname. txt
XF00 H R AFAE IR SCARFIER, I 8# — M%) R T A 2% H 1.
FrEhrE
WiHBH% TwinCAT E3hH
ez .. \<Solution name>\<Project C:/
name>\_Boot\<Platform>\ TwinCAT\3. 1\Boot\Plc\Port xxx\Visu
Plc\Port xxx\Visu
BIRA [A] « A% PLC WiH o WURHCE
o HHEIE PLC TiH s TELREN / R
B3R o CUANIN E AR/ B 245 AR AL B2
3.2.4.2 Port xxx Folder

FEZSATFeit 2 H AN G 53— NS Visu”, PLC HMI F SCA AT MR 2 IR DRAFAE e

TwinCAT 3

fA:  1.0.6
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FrEhrE
WiHBH# TwinCAT E3hH
ez .. \<Solution name>\<Project C:\TwinCAT\3. 1\Boot\Plc\
name>\_Boot\<Platform>\ Plc\
A7 B[] « filE PLC TiH s WUEBCE
o HFEIE PLC TiH
EoR o CLANINH AR/ B 28 T AR AL G B
3.2.5 PLC HMI XX/ (H#FREI#AL)
3.2.5.1 tc3plchmi. ini
AL H AR AT v i B G B SO
FrahrE
WHBZ TwinCAT B3I H %
B .. \<Solution name>\<Project C:\TwinCAT\3. 1\Boot\Plc\
name>\ Boot\<Platform>\ Plc
BB (] - B PLC HiH © BT E
o HHEIE PLC TiH s MELHEN / Tk
Bk LN ISR IRV R AR
3.2.6 PLC HMI Web (44
3.2.6.1 port_xxx. imagepoolcollection. csv
A% PLC Tl H A Al H BG4k B F1I3R 1S
FHEALE
TiH B3x TwinCAT 530 H3%
Bz .. \<Solution name>\<Project C:/
name>\ Boot\<Platform>\ TwinCAT\3. 1\Boot\Plc\Port xxx\Visu
Plc\Port_ xxx\Visu
BRI [A] « @7 PLC TiH s WUEECE
o HFIEIE PLC TiH s TEZLEN / TEk
EoR o UNINT PILE AT RRAL T B
3.2.6.2 webvisu. cfg. json
AL WX 4 T AL X Gk B I B S
¥ Y VA=
TH B3x TwinCAT 530 B3
Bz .. \<Solution name>\<Project C:/
name>\ Boot\<Platform>\ TwinCAT\3. 1\Boot\Plc\Port xxx\Visu
Plc\Port xxx\Visu
Al [A] o fiJgd PLC TNH s BUGRLE
o EHAIE PLC TiH s MEZLEN / TEk
ER o UNINTT PILE AT RRAL KT B
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3.2.6.3 webvisu. htm
P76 BB Y 28 TR B R AT A4 ) HTML T2
eX AN

iH H*¥

TwinCAT /33 H 3

Bz .. \<Solution name>\<Project
name>\ Boot\<Platform>\
Plc\Port_ xxx\Visu

C:/
TwinCAT\3. 1\Boot\Plc\Port xxx\Visu

elp=npia| « @ PLC WiH s WU E

o HFE PLC WiH s TELTEH / TFE
ER o UNINT PILE AT RRAL KT B
3.2.6.4 webvisu. js

AT T ) Java Script 125 S
veX AR

TiH H3¥

TwinCAT /a3 H 3

&3 .. \<Solution name>\<Project
name>\ Boot\<Platform>\
Plc\Port_ xxx\Visu

C:/
TwinCAT\3. 1\Boot\Plc\Port xxx\Visu

BRI ] o A% PLC THH o WOEALE
o EHEE PLC TH o TELREN / T
ER o WRINT L% AT ARAL G 5
3.3  [EFEH
3.3.1 Wik

WAREA TwinCAT 3 JF &AM (XAE) mfAH, W PLds o3 D ag 5 20 # TwinCAT PLC RGii#A

TwinCAT REGLIJa shEdE .
« AT PLC 3T [»_ 183]
o AT C++ FHT [p_ 184]
o XTEEAPLESHEITE R [ 184]
« LS [»_ 184]

KA AL EAHEASRITH  (5TH B3 PRAFEREALES B UL A RIS (TwinCAT Ja3h H 3%

KIE R, {ES IS fse 2880 [y 1741 8595

3.3.2 HAT PLC HE
v’ TwinCAT KA TC3.1.4022.0 B mhA

v OENEIE (EEBEIE) PLC WH, SoNHla T a4 T RS EEE. G (BEREE) IHNARES

Hbr R G054 .
v ERERTLR, AR R RE G B Y R R A AR A
v {E PLC Tl H W B S 7S ek
L. ¥ PLC TUH FEshEdE, BIRTAE SCHRsCd, M

.. \<Solution name>\<Project name>\ Boot\<Platform>\Plc\ AfJerp i,
2. WG ENEIE BB TwinCAT PLC B3 HX C:\TwinCAT\3. 1\Boot \Plc\ " [1)JE3h%HE -

3. HFAMHLERN TwinCAT HR4E.

= ¥ TwinCAT PLC R&MEshEdE, MR PLC BITH AL,
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o FANUHEEN

1 W T BahEdEsl, BIEEBITI RS EAFME T PLC TUH KVEACHS, T84 % w] DU SO 2% 58 35
IS e (So]utlon name>\<Project name>\ Boot\<Platform>\ CurrentConfig\ "HJIAF4 L
Ve =KilEs UL??ET%?}EJ:E’JI#% C:\TwinCAT\3. 1\Boot \CurrentConfig).

3.3.3 AT C+H+ FHIH

IBAT I o] L I SO L 7 RN — S HLE B R 1 — &, Aif XM el ka R —FE, H5FR%M
R T
PLUR BRI T8 —iHI AL E N — EHLEs (TR EmRlE—ailes CHER BT,
v O IESUENLE B o\ TwinCAT\3. x\Boot CAEJE.
1. fEVREMLES LO)E (BUR R Bk,
2. ¥ C:\TwinCAT\3. x\Boot CA%Je NIEHEFE 5] HFrHLES o
IR S A LB TMX SO A%
3. X TwinCAT BRENAEFETIH (. sys): M C:\TwinCAT\3. x\Driver\AutoInstal I \MYDRIVER. sys {E#ioRzl
FEFFAY, LER A PDB .

4. XFF TwinCAT BRSIFEFFINE (. sys) , WIHRIRENFEF 28 LR EHLAS L1
TwinCAT DZRPAT —3FEM . EIE SysTray CHBEHRED>RA-DBEIN/ERR) K TwinCAT V) E|i21TH
o
s AT UAE LA %17 AR oA I E R AR -
sc create %l binPath= c:\TwinCAT\3. I1\Driver\AutoInstall\%1l. sys type= kernel start= auto
group= “file system” DisplayName= %l error= normal

= HUER LS 3 HArbLds .

o JhEIZH
1 THER, BACREELLX AT sl . WA AL HEE R AR SR A AU ML) -

3.3.4 XA AR 34T 5B BT

v OER A (EREBEIE) TwinCAT WIH, NS EAER VRshEdE. eI REFQIE) HH AT
HH AR RGER.

SE Bt A BC S 0 H BB — 2

v IR BEELZ GRS AR ENL S LB T LS B, 0 FR S A DL N ST
FHBEHEE (RS > BH, NetldManagement &) FHEIFHNS Netlds PAK
P P25 F USB 13 £ 1@ fic o 1 B

(Fllm, 1/0 > ¥4 > EtherCAT EHh, ERECAETR) F B & 4K
HLES 0 P 2% 18 L 2% 22 Mo A1 5 IC B 1 IERL 2 2 K — 2.

L. M
.. \<Solution name>\<Project name>\ Boot\<Platform>\ X AFJEH| TwinCAT i H B shEdE, B

BT SO RSO
2. FHE BT EENEIRE S B2 TwinCAT JAZHF C:\TwinCAT\3. 1\Boot\ "HIJEZNEE
3. WIRAEH C++ Bk, EEMH C++ IKENFETF (BTHAT C++ S [ 184] —3) .
4. FEHENPLEEM TwinCAT R4,
= FH TwinCAT RGHEZNEHE, WEEH TwinCAT REAEH.

3.3.5 TLRENLAR

TR TwinCAT 8% PLC TiH S Sh i N — G HLa 25— 6, HMEE— SHLEHKE 30 B b & iR 35
P&, R — QAL R 3l B P KR s

R ELHR S EHEN TwinCAT REGUAETIEATH, JFHIEEAZ R ATER S, IR E 64 TwinCAT RGN
BATRADIH BB, MR AEEARRAALE - bootdata SCfFH, JFEREZNEFHHERZH. (&

W, Port xxx.bootdata)

\
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3.4 HIBIEF

%E%\%S R SRR B A 3R sk R . XX TR AEPAT AT A B TwinCAT HIFERS CAnmT#L AL e )

BAE TwinCAT JBENE ABNEEIEE, WAEE TwinCAT H 3 R —ANEFERE 3030 e b 6 @i FE 5 i e 7
o BMEAGHUIHYE TwinCAT Z3EAER-—G PC k. B3I TwinCAT BTN &4t )5 B g TR, Hk
17 JA Bl SO & i e T 2

A% <TwinCAT>\3. x\Target\StartUp 8IS RS, s 2T

<TwinCAT> TwinCAT FZ%E 01432 (ERIN: \TwinCAT)
3. x TwinCAT JAS (i TwinCAT FRASHESAEMEAE TwinCAT 223 SOk i ~r o e
X TwinCAT Build FASOEAF, 073,17,

L HFEF BIREE S RARAFEAE <TwinCAT>\3. x\Target\StartUp SCAFJr,

AR Bl |+ Computer » OS(C) » TwinCAT » 31 » Target » Startlp | |

Organize * Include in library Share with = Burn Mew folder
i Favorites ] Name

%4 Libraries | ) MyVisu.exe - Shomteut |

= Computer

i“ Metwork

2. Hiff TwinCAT LLZATHISE).
3. fE TwinCAT TiHMH, XUk Rk P E LTI F.

Soluticn Explorer ®  TwinCAT SampleProject & X
@ o-@ 5= [ Generai[Seting:
Search Solution Explorer (Ctrl + P = Boot Settings
& Solution TwinCAT SampleProject’ (1 project) Auto Boot @ Run Mode (Enable) E
4 TwinCAT SampleProject Consg Mode
Auto Logon +
License
B @ Real-Time User Name
b [ Tasks Password
£f2 Routes
!5 Type System User Database
lﬂ] TeCOM UDJE(IS Connect with currenl user dalabase
k=l MoTIoN
b G PLC
43 SAFETY
E C++
I ﬁ o BootFile Encrypion Method ADS Symbolic
Encryption Key:  Mone - UTF-8 Encading

4. FHBTE GBRD MBESIERILE.
5. BRI

3.5  BIERTTEER
3.5.1 Wik

) i 2 s A R ZEAE AR AT AR GE AT U R R 2.
M TPl e — T IR RSB %, R E AT RA AL AN e k. R @R A, ANAT REREHE S I 18] 5K
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9T RS, Foth B2 0GR L RO AT A, A T R P TEBEISSS SR PTP,

A, FEVFRIBLT, MR GG — i TR 05 7 . A1 1T LU IEAT, R 7T AT DL
R RGO TE AR, 57 T 58 2 It R A AR e

2% S48 PR T UL [ LA G A5 SRR TwinCAT 404

loc 4
Off: 56
Time ’
Provider \
12:18:56
8:56

Pl R T B A SR R ST s ) SR SR N (B3, IR P R L EAT R B, SRS TR A 3R 80 .
ik, TwinCAT SEIS RGEHRAE T — MR OAE, RISMBI A3 . A4L4F

o MECEUE SRS RS- EEFR ) HlloR (R i 8] RS o

o AR M ET T ], A E [A] VAR PR AR AR IE I 1]
R AE BT [A] T4 SR 2R G0 A AN R AR
JEEH JE NTP RS 4R Ek3E T EtherCAT ¥ DC Wf[AE 5, 4@ PTP (IEEE1588) i#id EL6688 HEAT [
Ao A, TEAERR AT DASEIUE,  IXRE AL (845 T LA TR S B
BlE, BT B3R TwinCAT SERFRGEMH S AAh, 2L AR 2R 4L

Lo AN TSR AERE 7 i B v S LA (1 I () BRAR (i R A

BN, $RELFEFIERE NTP (LRI RIEL, 20 RFC 43300 FREUERIEL, A bt 5H 5 A R Sim [a]
fifwis, A .

2. SIS TNEAERE S A A R AR AR B A . DRIEE,  RTRAFEALAR s A I R, AT I AR A b
BRAF AT LR -
JITA S P TRIRIYD TwinCAT LA LK 20 7 N2 R P8 W AR DA et T PR 458 P

e

““
12:00:00 . PV 23.333

Device A

Device B 12:00:00 PV 24000

Transport -
independant

i F -

3.5.2 RAER

HARSE B3R

BAE RS Windows 7/10. Windows Embedded Standard 7
HAs & PC 4% (x86, x64)

TwinCAT A TwinCAT 3.1 A 4024.0 ByHEEhRA

FrdE TwinCAT B 25 TwinCAT 3 XAE, XAR

JiTdE TwinCAT %4 {ETIZATI 424 (PLC, Ct++)

3.5.3 R 1]

W27 8 B — L IR A«
o BEACHEIR KSR [ A0 TwinCAT FR G [H]
© BRI A (S th AR SR PR Ay M ARRE Y . kT
o IRHLRES Y UAUE U HAWAL -
o ANHEDRIERT [ L o
o HNERIE RS A SRR S R R . X EIREAE TwinCAT ZRGErh R B T AL .
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3.5.4 HAR
TwinCAT JAyAh e (] 3 SORE iy AN A B IS 6] V8 FEAE PP 3R A AN R 11, USR] PR D I T R 2
FEA BRI IRV AERE o, A TwinCAT ZAFHSRESEFH AN (A1 8k. BhAh, A AR L P RE 7 U5 1] R T

FEA BRI ISR OERE P, SR UL AT LUEE NTP THSIFHR WAL . BLAh, A — Mgy DUsid DC f H
A% . Bthh, B TwinCAT C++ $Rft 7 TRV ML D, CUEZ QB SRS SR .

ANFEIE A BN T B a2
THEERASE, TwinCAT EIXANMER Fh X 43 7 DU RR 2 7Y i) i e 8 -
1. T ARG A, HILRIE
2. W @#WHIE, BT NTP
3. e EWHE, BT TEEE1588
4. B EWH TR ED AN R AR I D
ANERE TR R AL FE PP B (R I A — P e BE O AE s REFIIST HgE e L — MR 7.

SRJG  HMERI T FERE P R LM AT (A2 s A3 DU AR A% S R R AT DU 75 224 A o (A, T AFEANR] 4
A BB AT R A R RIS Ta) 8k 4, wT DU A R GE [ e AT A2 W, [, SR B AN H R GERTE e 4L
I LR KT “807 RIE, IFAFREAE — N IL R .

BEIER R KN 8 A a5, M 1. 1. 1601 FFEELL 100 ns K N HHEL

3.5.4.1 HEERERF

AN EIS IR E) Y FEAR PP 2 T AT A RGeS TV BEAT RS AL IE RO 2. Juitt,  AELAF A 00k R BRC B AR, h B Y )
A%, FFREATHIN A

3.5.4.1.1 YERNIRFETHFEREF ) TwinCAT A4

R TwinCAT ZHAFSZERAR IERS [RIBKTT: — AHIESCRY AR T i) s FHZ Ih RE -
o TwinCAT 3 FHffid5k2s

ZA YK

3.5.4.1.2 N F S gt

I YRRy T AE AN [ LA o A5 P A S T R 7 -
o 2B PLC: PLC AT AR HI(RAS I . St A it WD RHAT ML IE
© SEI — CH+: C++ TcCOM HEHRAENS 2 i) (i £2 IR B BAT 3l o
* PR — ADS WAIEMI: W BIKIERE ADS I I L
o FIPBER — ADS BRHX. RZIERFABATEI ADS SEEUHATIYZR. XATLIZE ADS Sum @4, 5%
e R I A

XEeRE L CAEAH R APT &1 A T 3L

3.5.4.2 AR
AP 1A) S AR e o 3 e A MBS B R AE 5 AN b 2R G N [R)AH O 1) S RIS 8] (e -4 JLAR it 4 TwinCAT [W4H
o IXALAFHMIT (] FERE 7 T DU 7 T A P T Fe SO TE I [
TwinCAT I N$EHEFE P fit:
o NTP #REBEFERE: —Fhsedl, 8L (S)NTP M NTP AR S5 asAif AER AL R {5 5.

o DC IR —FhsZEL, % DC BHAVE AR M EtherCAT FHfEEEF] TwinCAT (@it TEEE1588
ok PTP)

o AN, JEARREFIL R LASR O E SRR .
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3.5.4.2.1 NTP 2R

NTP $REEFEFP /& —A (SINTP &3, JEIAHECRE NTP IR EME 5. XA, BRAE T H RGN
5 NTP 5548 M5 5 (Wi, IR wT .

B E

NTP $24EFRF i@ TcCOM Bitk TeNtpExternalTimeProvider SZHl. 1ZASHEN TcCOM AEBin T i

v TwinCAT TiH

1. 7F System—>TcCOM Objects FHf AN TcCOM #idt, F7E External Time Provider ZHIHik$¢

TcNtpExternalTimeProvider 287,

Solution Explorer

Qi oo |-
Search Selution Explorer (Ctrl+ i)
] Selution 'TwinCAT Projectl’ (1 project)
4 o TwinCAT Project1

4 [ SYSTEM
4 License
b @ Real-Time
4 B Tasks

B Task
[E1 Task 3

=f= Routes
¥[5 Type System

] TcCOM Objects

Type:

4 Untitled1
4 [B] Untitled1 Project
b =B References
b g External Dependencie

2. BB E PO AR . XATE

PR TiinCAT Project] & X

Orline Objects  Project Objects  Online Changeable Objects  Class Factories

p -
aTcip Mame
03000000 10
= 02000000 RTime
03000011 1/0 ldle Task
02010020 Task
02010030 Task 3
01010010 Untitled1_Obj1 (Modulel)

Insert TeCom Object

B@ Beckhaoff Automation GmbH

{ EHEE NC Objects

-l Analptics

- li‘ External Time Provider

® " Y TcHpE stemal T imePro
- TcDcoExtemalTimeProvider [Module]
-4l ot

AR BT 3CR IR #EAT S A0 E

Selution Explorer
S@E-| -5 | p]
Search Selution Explorer (Ctrl+ )

R Solution TwinCAT Projectl’ (1 project)
4 ] TwinCAT Project1

Al TwinCAT Project] + X

Context: 1

Depend On:

Object Cortext  Parameter (Init) Parameter (Online)  Data Area

Manual Corfig

| Object] [ToMtpEsternalTimeProvider) | | (] 4
Cancel
Multiple: |1 =

Inzert Instance. ..

Interfaces  Interface Poirter

LV

LV

4 [ svsTEM [[] Need Call From Sync Mapping
@' License Data Areas: Interfaces:
3 Real-Time
1 Outputs
4 % Tasks puls
& Task
B Task 3
gfs Routes Data Foirter: Interface Poirter:
¥= Type System
4 [E5] TcCOM Objects
4 A Object (TcMtpBdernalTimeProvider)
bl Outputs
=] MOTION Resutt:
PLC 1] Task | MName
SAFETY =
4 o 1 02010020 | Task
= FX TcCOM BLRHATSHIE -
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TuinCAT Projectst_» > [

Solution Explorer * 0 x
i~ m- o i
R A=+ | @~ - a | > IEI Object Cortest  Parameter (Int)  Parameter (Online) Data Area  Inter
Search Solution Explorer (Ctrl+ Q) 2~
M Val
B3] Solution ‘TwinCAT Project51' (1 project) ome | alue
4 o] TWinCAT Project51 TimeType Soft
4 ﬂ SYSTEM - ClientPara
¥ License .bEnable TRUE
b @ Real-Time s5erverMame ntp.beckhoff-cloud.com
& Tasks
T Routes nServerAddress 0.0.0
2= Type System nServerPort 0
4 [E§| TcCOM Objects tPollnterval T#1s

4 40 Object] (TcMtpExternalTimeProvig
4 [ Outputs
- nSysTime
E- nExtTime
- nSysTobExtTimeOffset
- nSysToExtTimeDeviation

BCEAESH (Init) EHRPHHT. S8E 0T
* TimeTime: ASHEHLZEAAE (ifs M
Client Para:
* bEnable: R/ZEFHBIHRLIPIE NTP @15 .
* sServerName F/EJRA NTP s %8 Z K.
* nServerAddress: NTP R45#50 IP Huhk (fF sServerName NZEEHH)D .
* nServerPort: E{EMIf NTP 55 #5610 UDP il CERIN: 123) .
. }‘i’olllntervall: FE4E NTP AW IS ()T RG o IR 55 24 2 s R (A 2B B AE N, IX AT B2 PG SRl

ZAEYUE ITcSetExternalTime [P 195] 2 FURHIE WAL 15525 TwinCAT. BEAh, HthidmT A F-mss.

NTP RAEFEFFAERN NTP AR5

UEAh, Al BGE R 72 NTP ARS5ds. BRIk, WTRAMAMER NTP ARS5as (fEoR% o) SREUN RIS 5, R 5E
B THRG.

XEF ARG A, NTP PRl 2R &> 8 PalE R alr (A, mfEA NTP 55200 NTP R 4tFE N 7t
VFEE AL I B W TR
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Any NTP Server

‘_gg‘éﬂf_""ém WAN
Client
Server

TcNtpTimeModule

Down
to ms

Client Client
TcNtpTimeModule TcNtpTimeModule

R%5 85 ThRe
JIR 5% S D AE I B e . ATl BoR RS Bt AT R A E

TwincaT Project! = > |

Object Context FParameter (Int)  Parameter {Onling)

Marne Value
TracelevelMax tlAlways j
TimeType Soft -

+ ClientPara

- ServerPara
* bEnable: J3 FHULBLHLM) NTP RS 28ThaE. ik, WE7E Windows B KEEHHTIHF udp/123 ¥,
« nPort: A THRALARSARAT UDP i1 (BRIA: 123) .

LN SHOH TR AL NTP [FE. BB T, SHOEBE SR —2; EnfEttditirES.
* nLeap: F#IACE Leap Indicator,

* nStratum: FIIELEHE.
* nRoot: FHIMLEMRRSMELE, HERIEH)ZEE L.

JEBIRE
GRS B NTP HR 55 28 ERAE , BEHR AT AL AT AN TE 52 205 A2 IO S fie .
ZIIREE T R A . PSRRI SHOE T R I E
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TuinCaT Project] = [

Object Context FParameter {Int)  Parameter (Online) Data Area

Mame Value PV
TracelevelMax tlAlways j
TimeType Soft j

+ ClientPara

+  ServerPara

- | FilterPara
eMode I;I
.nFilter &0
nLirniter 0
niledulo 1000

* eMode: ZFBIATItse. HAT, EAABATIE, EARTLRIERE BOA .
WARIE R R MEN eMode, W& AR S4L:

* nFilter: HCPERIBUENE, BT NTP WNF$cE . aRESHERE Y 1 &, W nFilter = 60 K™/
— M BHRIIEEACR . CBRIK: 60D .

* nLimiter : (WASFEREMEMRNERL SRR ME . WRA M BHRISNEE B ZE Y 100 ms, JEIRE

B4 1 ms, #BALE nLimiter = 10 PELLT, TFE 100, 000 MEAREL 1.6 7%, EEURFEMH RN
1k, (%j(ij\ 1 us) .

* nModulo: fRAHIVYA H N 3 H NARYEMEIR A RIE . ImFE B iR bR 8, XA 277
AT HERR I ). DCISHIAPER IR [ PRI ] (RS . R mAE R IE S, IR N 5 . WA /I ) ek 4
Bz 048, (BT, e BPUMEREAE . 1 nLimiter FHTA, 7€ nModulo = 1000 &
T, A LS AR B TR B 100 MBI RS 0.1 ms.

ZifE B ESH (L) wIk &S,
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Twincat projectt = |

Object Context Parameter (Int) Farameter (Online) Data Arsa  Interfaces  Interface Pointer
Name | Online lcs | unit
- Serverinfo I_
.nLeap ]
nWersion 4
nilode 4
nstratum 2
tPalllinty T#1mds [ms]
fPollPrec 1e-07 [s]
fRootDelay 0.00047302968 [=]
fRootDisp 0.0029449912 [5]
sRefld 129.70.130.70
nRefTime 2019-06-11T07:24:03.9653238
nOrgTime 2019-06-11T07:24:05.1789999
.nRecTime 2019-06-11T07:24:05.4467752
nTmtTime 2019-06-11T07:24:05.4468252
nDstTime 2019-06-11T07:24:05.199
|

TEREA PO AT E A N A
UEAk, FREIAT S ta] B TR PR AT Al -

4 [Z| TcCOM Objekte
4 4% Objectl (TcMtpExternalTimeProvider)
[ [l Outputs

@ blsConnected
@ blsSynchronized
@ nlastUpdated

3.5.4.2.2 DC R4

DC FRMEFEF T WS A EtherCAT F4HFREBURAS . AT TR 1/0 YO M aE 1 Ny wEe,
EtherCAT F4h (EMIE) B EL6695 HAk it [a4H .

[ =

DC HRULFEFAEAN TcCOM #itk TcDeExternalTimeProvider S2Hi. ZFEERE R TcCOM Hitlin iEi:
v TwinCAT TiH
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1. 7F System—>TcCOM Objects TFifiA TcCOM Fitk, F£7E External Time Provider JSjiik$
TcDcExternal TimeProvider 287,

Solution Explorer A TwinCAT Project] = X
co@E-|o- o k-

Search Solution Explorer (Ctrl+)

Online Objects  Project Objects  Online Changeable Objects  Class Factories

&7 Solution TwinCAT Project]’ (1 project) | 2D ‘ s

4 TwinCAT Project

4 [ 5SvSTEM Insert TcCom Object
@ License
3 0 Real-Time Search: l:l Mame: |Dbiecl1 [TcDcEstemalT imeProvider) | I 0K, I
« B T Type: =] Beckhoff Automation GmbH
E e =4 MC Objects
Task3 A Analytics .
gfe Routes li‘ Extemal Time Provider Multiple: 1 lZI

25 Type System

A TeMipE stemalTimeProvider [Module]
] TcCOM Objects &

=
H TeloEth Modules _
SAFETY i C++ Module Yendar
2. BRHE MR LS. KAEE AR R BT (context) IR EATSHIE
Solution Explorer Al TwinCAT Project] &= X
0O~ | [CRa- | e |E| Object Contest  Parameter (Int) Data Area  Intedfaces  Inteface Poirter
Search Solution Explorer (Ctrl+) P~ Content: |1 v|
f] Solution "TwinCAT Projectl’ (1 project)
4 ol TwinCAT Project] Depend On: Manual Cortig v

4 SYSTEM [[] Need Call From Sync Mapping
Iél Licens.e Data Areas: Interfaces:
b @ Real-Time 217 puts
4 B Tasks [~12 Outputs’
[ Task
[Z Task 3
£z Routes Data Pointer: Interface Pointer:

¥[5 Type System
4 [g5] TcCOM Objects
40 Object] (TcDcExternalTimeProvider)
p Inputs
b B Outputs
MOTION
gf rLc

SAFETY
= AT SRR E
Solution Explorer TwinCAT Project] + X

co@tl-lo-s a|m=]
Search Solution Explorer (Ctrl+) P~

Object Cortext Parameter (init) Data &rea  Intefaces  Inteface Pointer

N Val s
fa] Solution TwinCAT Prajectl’ (1 project) - ame | alue

4 o] TwinCAT Project
4 SYSTEM
¥ License
b @ Real-Time
4 B Tasks
& Task
& Task3
5tz Routes
815 Type System
4 TcCOM Ohbjects

TimeType

ject1 (TeDcbdernalTimeP
b Inputs
b [l Outputs

S EAESE (Init) EIRFFHIT. SHE LT
* TimeTime: ASMEHELRfE fnFe AL ST
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o BT WU

@~ limeSync (EtherCAT)
*B Image

*B |mage-Info

-

2 SyncUnits

[

Inputs

DeSysTime
Frm0State
Frn0WcState
Frm0lnputTeggle

*
.-*-

il

SlaveCount
# Devstate
B Outputs
3 InfoData
#| ChangeCount
#| Devid
#1 AmsMetld

A

h ¥

¥ CfgSlaveCount

2F DeToTcTimeOffset
4 [§ Cop (EK1200)
b ™ Digln (EL2252)
B # DigQOut (EL1232)
4 % Bridge (EL6695-Primary)
a SYMC Inputs
#1 Sync Mode
#1 TxPDO toggle
#| TxPDO state
#| Timestamp update toggle

ternal device not connected

B

b 10 Qutputs
P WcState
[ InfoData
¥ End (EL9011)

ZAEHLEL ITcSetExternalTime [P 195] 32 IEHGE FIMAZAE 25 TwinCAT. Sbab, i iEa] LSS .

3.5.4.2.3 N S Jite
87 FE 2 AT LSS A TwinCAT C++ ) ITcSetExternalTime 452 F1SE4RAE [ O A RAS S HERR .
WA AEE, BT R [ RS LR IR

i 7

HEH LI PR 7 41

v’ TeCOM HEBR CLskfl fk

1. FEHuET RegisterExternalTimeProvider ¥ EH CyF i N ERmiE G/ vh/i8) R
2. WERS, W SetExternalTimeOffset {EHMIRALIHFS

3. EHF R UnregisterExternalTimeProvider &M

TEM AT OR— R B — AR (A -
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BECKHOFF H A A%
HR ITcSetExternalTime FZHRITEIELNULH, 5SS ITcSetExternalTime $£10 [P 195]—%.
3.5.5 SERF APT
BERS, RSt R ok, DAALEESK B SER AR IE R (R #K .
3.5.5.1 g
3.5.5.1.1 e Byt
TwinCAT $EHEPUFPASF IS T8k Msit 2R F X 0 ehil.
ik
enum TimeType {
SystemTime = O,
ExternalTimeHard = 1,
ExternalTimeMedium = 2,
ExternalTimeSoft = 3, // e.g. NTP
)
HE
X = Fh ANER IS 1) 8RS B AE SE B A anfef s R TR R 7 7 R E
R iR
External TimeHard U T T ER W%
ExternalTimeMedium WA TR W, fn IEE1588
ExternalTimeSoft HWHT— M WmFe, 40 NTP
3.5.5.2 27O
PO, K28 TR IR AR O .
TR R MR AR, Crt SDK A AR
ZW,: InfosysC/Ct++
3.5.5.2.1 ITcSetExternalTime £
ITcSetExternalTime #2HH TcCOM Xf RS &5 SEBL. &R H T3 (A0 i€ W F% o
ik
TCOM_DECL_INTERFACE ("00000067-0000-0000-e000-000000000064", ITcSetExternalTime)
struct _ declspec(novtable) ITcSetExternalTime : public ITcExternalTime
W Tk
B i Ei:5%)
RegisterExternalTimeProvider [P 196] N TimeType A KFMwFEIEMHEHEFE T
UnregisterExternalTimeProvider [P 196] A5 TimeType HI<HIMmEE & HIRILFEF
SetExternalTimeOffset [P 196] NETEME TimeType AL WS
ZHEOAEH T PLC.
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3.5.5.2.1. 1 RegisterExternalTimeProvider J5¥%

N5 TimeType A RAMmAETMILHEEE P

i

HRESULT TCOMAPI RegisterExternalTimeProvider (OTCID oidProvider, TimeType type) = 0;
2

oidProvider: (ZA!: OTCID) FRELFEFHIXT G ID; HZWMAH T HIX S 1D

type: (AL TimeType [P 1951) FEVEMHA TimeOffset 5%,

R EE

K. HRESULT
RN R T
ik

3.5.5.2.1.2 UnregisterExternalTimeProvider J7¥:

N5 TimeType A KWW & IR

B

HRESULT TCOMAPI UnregisterExternalTimeProvider (OTCID oidProvider, TimeType type) = 0;
2

oidProvider: (M. OTCID) HRHEFRFFRIX R ID; HHZIHHITHIXN R 1D

type: KA. TimeType [P 195]) EZEHH TimeOffset ZRAY,

R EE

2K, HRESULT

JE 0 OO I A
iR

3.5.5.2.1.3 SetExternalTimeOffset J5¥%

RNETEME) TimeType FRALH WAL

BYE

HRESULT TCOMAPI SetExternalTimeOffset (OTCID oidProvider, TimeType type,  int64 offset) = 0;
2%

oidProvider: (EM: OTCID) EMFEFHIMFR 1D; EHZWFATTHIR 1D

type: (KA. TimeType [P 195]) TimeOffset 257!

offset: (type:  int64 ) HFrifEld.

R EME
KA. HRESULT
TEERT) .
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iR

EXHmTS ExternalTime = Internal Time + Offset A2, g, WHE TwinCAT H{nfE 2L EN, W
Bz T 0,

3.5.5.2.2 ITcExternalTime O
ITcExternalTime #2I0H TcCOM X R AR S5 23528l . X ] A 46 2 AN F A i o O AS o
Bk

TCOM DECL INTERFACE ("00000066-0000-0000-e000-000000000064", ITcExternalTime)
struct  declspec(novtable) ITcExternalTime : public ITcUnknown

v Tk
AR iR
SystemTimeToExternalTime [P 197] T 5 2R G R AH 5 AR 1 B[R] 8K
ExternalTimeToSystemTime [P 197] MR 4R 2 A I TR) R T R e i )
GetExternalTimeOffset [P 198] KEYS TimeType A KHIWEE
GetExternalTimeProvider [P 198] EHYETIR AT NR 1D

3.5.5.2.2.1 SystemTimeToExternalTime 75

THES R G [ AH O (1AL T B TR K

B

HRESULT TCOMAPT SystemTimeToExternalTime (TimeType type, _ int64s time) = 0;
el

types (AL TimeType [P 1951) HTFiFHM TimeOffset KA

time: (type:  int64&) BT WAZL IE /A TE]EE

REME
KM, HRESULT
EERT .

iR

3.5.5.2.2.2 ExternalTimeToSystemTime J5{%

AR 2 1E B () B T 5 R G )

B

HRESULT TCOMAPI ExternalTimeToSystemTime (TimeType type, _ int64& time) = 0;
¥

RA. (AL TimeType [P 195]) HFilEHM TimeOffset ZA!

time: (type: int64&) it fh% 5 B4R IE I [A] B .

& EE

J57: HRESULT

pGipSIIE AR
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Eiiipy
U FH IS A 2 S FH T A 3t 2R S 1]

3.5.5.2.2.3 GetExternalTimeOffset J5¥E

K5 TimeType A KAITE

BYE

HRESULT TCOMAPT GetExternalTimeOffset (TimeType type, _ int64s offset) = 0;
S

type: (type: TimeType [P 195]) ZERZEH) TimeOffset J5%HY

offset: (type:  int64& ) & E NFsHIME .

R EE
24 HRESULT
I F R .

iR

3.5.5.2.2.4  GetExternalTimeProvider /7%

U YRR T X 5 1D

EE

HRESULT TCOMAPI GetExternalTimeProvider (TimeType type, OTCID& oidProvider) = 0;
¥

type: (type: TimeType [P 195]) FEEUIHARMFEF A TimeOffset 2BHY,
oidProvider: (type: OTCID&) W E NFEMFETXFS ID [ ObjectID.

R EME
KA. HRESULT
EER T .

iR

3.5.6 ADS API
wnl DLETT ADS #rif] TimeOffsets. NI, B WA T
1. ADS i%1: ADS 0L & — AN AR, AR 0 B s (]
ADS % i fE AddDeviceNotification ZFi&IE ADS #rd. XFE, HinRGM S Bi0i% ADS % P i
e T Ah ST (KA L I 1)K

2. ADS $EHY: wliEid ADS BEEREE AR ER L. XA HTAE ADS Sum iy & HEREL ADS Ay & HAT I UL
TER TR K
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ReH Eikiny4 Jilal BAERA  HiR AL
AR TR]
0xF088
adsioffs exter R LONG BEE ADS B AT HC B WA | IR [ & 2R
naltime set KT (AmsNetAddr, GFEEFumyg |0 = 6, 1 =
M) . fii, 2 =,
0x0000 3=
adsioffs_exter |W WHES ADS % )i ADSDevice %N | fZ2RA 0
naltime set FmAZIER (AmsNetAddr, @HEES = 6, 1 =
B fifi, 2 =,
0x00 3=
adsioffs exter R LONGLONG |3z H ST (1) 24 i (i 42 e,
naltime offset 0=77, 1=
fifi, 2 =,
0x01 3
adsioffs exter (W LONGLONG | & & (1) L F i A% YL
naltime offset 0=7J5, 1=
fifi, 2 =,
0x01 3
adsioffs exter R LONGLONG |3z HUAR TE s 1) 8K it
naltime absolu 0=7Jg, 1=
te ﬁ%, 2 = I:'jy
0x02 3=
ADSTOFFS EXTER |R ULONG M TimeOffset FEULFEFEEOSSR | &EH:
NALTIME PROVID D, 0=7, 1=
ER fii, 2 =,
0x03 3=
ADSTOFFS EXTER |R LONG BEHOR BB AR 2R 8. IR [ 2 2R
NALTIME SETALL 0=77%, 1=
0x0400 figi, 2 =,
3=
adsioffs_exter |W WEEARE MBI 2L | &R0
naltime setall M, =, 1=
0x04__ B, 2 =
3 =%
X e AT AR Ads. h” SO R E)
ADS JHAEFEEREG] (v 1991388 Ti%MNH .
3.5.7 7~
ROTEFR FER, B AESAAEE], T AR IE R AR A 4 7 vk
* PLC JHFEFERE [P 200]1: PLC F&FFij7 AR IE I R 8% .
o CH+ JHEEFEF [P 200]: C++ TcCOM LB A% IE B ) 3%
« ADS JHFERE)T [»_199]: AT ADS 2% P iy i) A% IE B[R] K
o CH+ JRMEFEF [P 201]: C++ TcCOM BEHLmhE (WAs IRt mis .
BEIER BB 20 TwinCAT ARG HAMEEE T . B s (S & w2 A0 B L 4R 3] .
3.5.7.1 ADS VR
ADS JHAEFE P REG] 2408 ADS APT [»_ 1981 A kS 2 AR 1E I R) K
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T

& a] DUE U7 9] 12Z A6 B ht tps : //infosys. beckhoff. com/content/1033/tc3 Grundlagen/Resources
7705550603. zip.

v JBENS ADS VHAEFRE R IEE M TwinCAT HArRGt. w{EA PLC JHAFET [» 2001 #E4.
L. ffE T EM Z1P SCfFS

2. #IJF Visual Studio HLEH) vexproj XAF.

3. HEEEFR AmsNetID. (TcExternalTimeAdsClient.cpp 25 119 47)

> P O B A

ik
FEBIACHS W, CPP 44 TcExternalTimeAdsClient. cpp
Main () J7i%U0BA 1 H2OR: 1 I [a] 8 AN [7) F 491«

© MARGRS I RS IR AR . R AR IE R (8. ARARIE (00« B (1) o (2) | &
(3, E—ANTRE (4, UUBIEIRIT .

* M PLC 2/ H i HUAN [ i 7% A A A B ] K o
o BRI RSR SRR T A SRR .

* 170 PLC WM ERA &, @@ En g gt (e B BLIER K. 7 AdsNotificationCallback ()
Tk AT

3.5.7.2 PLC VH#EREFF
PLC JHAEFEEREMIM TwinCAT ZRG5 i 3R EURS IE I 8] B 6 F o

T

] DLFE LU M) iZ A5 fht tps . //infosys. beckhoff. com/content/1033/te3 Grundlagen/Resources
7705583115. zipe

L SdHTHBE ..., 78 TwinCAT 3 hITHEPEEN tszip XHF

2. EFEEIRRS.

3. fEAMMLAS BRI (5], Build->Build Solution) .

4. i B BUERCE.
= PR ORI HER
(5

TcNtpExternalTimeProvider fEE&RZE > TcCOMObjects FHLE .
WRTCVEVT I ERIA pool. ntp. org, BATLMESH (Init) FXTHCOMK NTP REHHITSHKE.

PLC FEf/F FEHINAeHL FB TcExternalTime 4. EHEftI TwinCAT RGEILHURIER REHITIEE. A&
_eTimeType F/RBA (3R, . W) , AUISHKE.

TE MAIN "B, ZIhRER AT eTimeType K7, VAWALREEF NTP & AR IR (8],

3.5.7.3 C++ JHIERRF
CH+ JHFEREFREBIA TwinCAT 2R %45 3REUI- {8 AR IE I 1) 8% o

T

FEu] DL T T iZ R Bht tps . //infosys. beckhoff. com/content/1033/tc3 Grundlagen/Resources/
7705552907. zipo

1. BE4THFHE ... 7, 7 TwinCAT 3 4T HP & zip X

2. BFHIRARS.
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BECKHOFF s R %

3. EARHHLES EAYEEREB] (B, Build->Build Solution) .

4, Hili B OBOERCE.

= FEG] AL B EHE# .

iR

TcNtpExternal TimeProvider 7EER% > TcCOMObjects FHAZE .

WERTEEVT M ERIAE) pool. ntp. org, EAIL/ESH (Init) FXFH MK NIP RS HHTSHEE.

CH+ FLERAE CycleUpdate O JiAH IR E A M (A8, FFEATRLIE . W] U A IR las A2 AR B D SR T8
Bio RLERRIBIE NS HERM (FELD .

A R A B NS TimeType ” 7E TcCOM % G T & .

3.5.7.4 C++ RAFEFF
CH+ RATEFREBI ST E — MRS, K HAEMECE TwinCAT RZiH, LLERFEREF M.

T#

& a] UAE 1 ) iZ B ht tps . //infosys. beckhoff. com/content/1033/tc3 Grundlagen/Resources/
7705555211, zipe

L. R FEMW . zip X

2. HEFTHFHE ..., 7€ TwinCAT 3 H¥TFFHPEEN . zip SCHF.

3. EHHIRSA

4. FEARMBLAS EAEREG] (41, Build—>Build Solution) .

5. sl B WMIEECE.
= FEB R
TP

PR R S A R X 3] External Time. nOffset” 3Ot RAS . XB/EA TimeType /L4
TwinCAT R%t, WA/EEITHESE (Init) FHHTHCE.

1 CycleUpdate() J5vE, ffif] RegisterExternalTimeProvider A TimeType BJEEAHMN FiEEE)5,
SetExternalTimeOffset 774 H Tt H .

3.5.8 0 7]

3.5.8.1 Windows YEN NTP & i

Windows A S ifeflt 7 — &M T RGM A NTP 25 o pbAh, v DUEFH DU R AR R NTP (A, 306
AR A -

@echo off

set /p Server=Server:

w32tm /stripchart /computer:%Server$% /packetinfo /samples:10
pause

3.5.8.2 Windows 1EJN NTP AR45%%
Windows A SHEBET /b NTP % SR GEN L.

R, R NEETLUER NTP d50 (udp/123) o XEBRE AT LMER] TwinCAT NTP AR4s 2816
[»_ 18818 Windows NTP fR%5 %%,

Windows NTP H 55 #sERIANEER, WT 2 Ja i :
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BECKHOFF

v Windows 7 / 10
1. EMEECRE:

HKLM\System\CurrentControlSet\Services\W32Time\TimeProviders\NtpServer

Enabled = 1
B Registry Editor = O
File Edit View Favorites Help
vsmiraid Mame Type Data
:::t pardCallectorSenicetso 28] (Defau) REG_SZ (value not set)
VST)?ENE pliectoraenvice 2% AllowNonstand... REG_DWORD 0xD0000001 (1)
b 8| ChainDisable REG_DWORD 000000000 (0)
o wvwifibus
: il f_-:tﬂchainEntr}rTime... REG_DWORD 000000010 (16)
o. | W32Time fﬁcﬂChainLoggingR... REG_DWORD On0000001 e (30)
_____ Config 78| ChainMaxEntries REG_DWORD 000000080 (128)
_____ Paramneters 78| ChainMaxHostE.. REG_DWORD (00000004 (4)
SecureTimelLimits ab| DlIName REG_EXPAMD_SZ Fesystemrootia\systermn32iw32time.dll
Security 's| Enabled REG_DWORD 000000001 (1)
TimeProviders .LI,SJEVEI"ItLDgHEgS REG_DWORD (Ox00000000 (0)
NtpClient .u‘:-iﬂlnputProvider REG_DWORD 000000000 (0)
MNtpServer .u‘:-iﬂRequireSecureTi... REG_DWORD (ac00000000 (0)
VMICTimeProvider v
£ o o >
|
Computer\HKEY_LOCAL_MACHIME\SYSTEM\ CurrentControlSet\Services\W32Time\TimeProviders\NtpServer
— . . N N N - —
2. JAZh Windows Time HRHEMRSS, HEERKHBE NAZIHD.
o ices - o =
| File Action View Help
LK Al ENEREYN 7 Bo- R B
. Services (Local) " Senvices (Local)
Windows Time Mame - Description Windows Time Properties (Local Computer) X -
i {?;Windows Font Cache Service  Optimizes p... Generdl | 1ogOn | Recovery | Dependencies
%:sfar:hs:?g::ce ‘£h Windows Image Acquisitio...  Provides im...
d};Winduws Insider Service wiswe Service name W32Time
»!,';5-.Windows Installer Adds, medi... Dis .
- play name: Windows Time
Eﬂe;.cnp.tmr;: dii ‘£hWindows License Manager ... Provides inf...
aintains date and time ) . Mairtains date and time synchronization on all
synchronization on all clients and {:?;W!ndnws Man.agement Inst.. mede;.a ©i Descrption: }:\ients and servers in the network. If this service is
servers in the network. If this service \r—::) Windows Media Player Net... Shares Win...
is stopped, d_ate and time . {EhWindows Mobile Hotspot ... Provides th... Path to executable:
ts:ﬂchrumza.tlc:.] WQIII ZE LII"\EVEI‘E.ME. IF €k Windows Modules Installer Enables inst... Cwindows'\system32'\svchost exe & LocalService
th;i;;ii:; d‘::enz roanni{:\reim::sto »5:} Windows Presentation Fou...  Optimizes p... Startup type Atomatic (Deiayed Star)
. w
start. £k Windows Process Activatio...  The Windo... P omene -
»,'.I:);Windows Push Motification... This service ...
-,C:?;Wlndnws Push Motification... This service ...
-E:@;Windows Remote Manage.. Windows R... Service status:
C;:?;Windows Search Provides co... Stat o = B
%Windows Time Maintains d... & = B e
{E:@;Windows Update Enables the ... “You can speciy the start parameters that apply when you start the service
CLWiInHTTP Web Proxy Auto-... WinHTTP i.. from here.
»E:};Wired AutoCenfig The Wired ... Start parameters:
€L WLAN AutaConfig The WLANS...
»,'.I:?;WMI Performance Adapter  Provides pe...
Gk Work Folders This service ... ©
0K Cancel A
Extended /(Standard/ _ ne Aeply

3.6 TcRTelnstall

TcRTeInstall TH AIE BE% il 2R 4810 L LUK R A o X7 B2 1] 2R S8 1 bm i LUK X325 ] o 12 2 22
RE 1% AL B SEIN AE 55 (AR AE T

® FEZAE TwinCAT 3
1 TcRTeInstall M FHFEF R AL 5248925510 TwinCAT 3 (XAE. BATIEAEE. XAR) Z541H .

o FEEHAME
1 BEAT TcRTelnstall NAHFRY, TFEES RS H AR,

TwinCAT 3
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Hir R4

fE TwinCAT 3 XAE HifH

IS E TWINCAT — 7 SERf PURPIARE B oo

IR .

Pq TwinCAT Project5 - Microsoft Visual Studio

FILE EDIT VIEW PROJECT BUILD DEBUG

-0 |B-o-rald|Xaal

o n | n # o (@ | ) f_,| <Local>
Solution Explorer AR @ TwinCAT Pro
Co @ e-a s -
Search Solution Explorer (Ctrl+ ) P~ :
(@) Met
@ Solution 'TwinCAT Projectd’ (1 proje
b wil TwinCAT Project5
Descrip
Device
PCI By
MAC A
IP &AA

N

TWINCAT || TWINSAFE PLC TOOLS SCOPE  WINDi

Activate Configuration

Restart TwinCAT Systemn

Restart TwinCAT (Config Mode)
Reload Devices

Scan

Toggle Free Run State

Show Online Data

Show Sub Items

e @

Security Management...

bacd
m
e

Access Bus Coupler/IP Link Register...
Update Firmware/EEPROM

| Show Realtime Ethernet Compatible Devices... |

ratr v

W, BWeCldEdE 1/0 EEFRNEA MK IRER & (W EtherCAT &4%) RLIEIRBNFRIT . 1E L%
YRR A ER AR URHE T, L BB e A TeRTelnstall N HFER:

Solution Explorer
COoOM| o-F| & -

Search Solution Explorer (Ctrl+G)

A TwinCAT Projectd

D -

£ X MAIN*

General [ Adapter | EherCAT | Oriine | CoE -Orine |

(@) Metwork Adapter

] Solution TwinCAT Projects’ (1 proje
rl “I TwinCAT Project5

> |l SysTEM Description
= moTION :
Device Name:
b B PLC
U SAFETY 0l
g Ce+ MAC Address:
F] I/
IP Address:

4 ¥, Devices
4 [m- Device 1 (EtherCAT)
*® Image

*® Image-Info
-

BT PR A

® 05 (NDIS) OPal ) DPRAM
. Search...

00 00 00 00 00 00 | Compatible Devices...

0.0.0.0 0.0.00)

[ Promiscuous Mode {use with Wireshark only)
[] virtual Device Mames

BRI LAAE TwinCAT 3 BT R4 EEBEVA TwinCAT RT UK WXIE BC #5122 35 W FH R o

i : c:\TwinCAT3. 1\System\TcRtelnstall. exe

B

TcRtelnstall 2B R FFSEMTH) (Compatible devices) FIAZHFFSLE Y (Incompatible devices) %4
D——F‘c
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— Ethernet Adapters IJpdate List

----- B |nztalled and ready to use devices

Elﬁ Compatible devices [nztall
=R |4 M- Connection 2 - Intel[F] 104100 Ethernet Controller
=-ER Incompatible devices

. HB LaN- Connection 1 - 3Cam 30920 Integrated Fast Ethermet Controller Eind
- EE Disabled devices

|Ipdate

I Inbind

Enable

Dizable

[T Show Bindings

Lo IR HI R B A S DR R 284 TR
2. miili et .
= NPT A% 2B TS UK R TwinCAT BRENFEFAT TwinCAT LUK #L.
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— Ethernet Adapters Update List
El ﬁ Installed and ready to use devices
= E| AM-Connection 2 - TwinCAT-Intel PCI Ethemnet Adapter Irstal
----- ﬁ Compatible devices Updats

El ﬁ |nzompatible devices
¢ -H@ LAN-Connection 1 - 3Com 30920 Integrated Fast Ethernet Controller Bind
----- ... H3 Disabled devices

I Inbind

Enable

Dizable

[T Show Bindings

IR ARG E B2 RT LUK B & FER L
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BECKHOFF

— Ethernet Adapters

m Inztalled and ready o uze devices

: ?: TwinCAT Ethermet Protocol
B Compatible devices

EIEE Incompatible devices
¢ L HE LAM-Connection 1 - 3Com 20920 Integrated Fast Ethernet Contraller

|Jpdate List

[ nztall

|Ipdate

Bind

[Inbind

Enahble

[izable

¥ Show Bindings
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KRG

4 KRG

TwinCAT 3 $eflt V7 — P TE A RURRM R G . RURG M RGEARRMHR, "TEEZHHEY EE

T SCHE SRR

ARIEEAH TwinCAT 3 R RGHEHERIE . H T OI@EAF RS RN TMC g asfE 2 N CH+" 1S
RrP ) TwinCAT PEHRIRARSY (TMC) #H47A Fritiid.

4.1 ETUWHKRERS

TwinCAT 3 RBIRGERFETIWHL,; WiEdl, E/2 Visual Studio R TwinCAT 3 T H B — [

SE LA

FARRTI DAEARF B 5 L3t AT X, FFE L EREFE] TwinCAT 3 R KRG . Kk, TwinCAT 3 KM R
G5 ANAFTE A Hh B 4t 2R 8 B AT DAAFAE o

fE TwinCAT 3 T H M, 2B R4 SYSTEM T r— 4.

Solution Explorer > 1 X
D o-d|Ff -
Search Solution Explorer (Ctrl+d) 2 -

fad Selution TwinCAT Projectl' (1 proje
4 gl TwinCAT Projectl
4 [ SYSTEM
¥ License
@ Real-Time
& Tasks
=f= Routes
2n Type System
TcCOM Objects
MOTION
PLC
SAFETY
E C++

b &0

4.2 HHERE

TwinCAT 3 8% RGuilid gn b 28 76 DU AR R B B R BRI, Xk TwinCAT 3 T H M R )72 R

R R AT I 2 -

Solution Explorer
@ o-a|p -

Search Solution Explorer (Ctrl+d) 2 -

ol Bl TwinCAT Projectl + X

Data Types | Interfaces | Functions | Event Classes|

N NS GUID Si
fad Solution 'TwinCAT Projectl’ (1 proje ame | 2
4 ] TwinCAT Projectt ADMSYNC_COPYINFO 18071995-00... 32

4 ] svsTEM AdsAddInitCommand F6F369BF-57... 40
A License AMSADDR 18071995-00... &
g?eatﬂme AMSHEAD 18071995-00... 32

=

7. Routes AMSMETID 18071995-00... 6
5% Type System EcMcTrafoParameter D400B256-8F... 4
TcCOM Objects ETclotMqttClientState DF915CC7-0.., 4
MOTION ETHERNET_ADDRESS CCOTEOAD-F... 6

O PLC
CAFETY ETYPE_VLAN_HEADER 478C4436-6F... 4
Gl Ce+ INTERFACE_TYPE ACAD4AAT-... 4
b Vo IOT_FORMAT FOFSBEOA-A... 4
1B HFAMFR LMANTFFT-FR n
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BHERAL (Data Types) &K _LE/RCAFEHRA (TMC dmfEas: “MVE") -

. %U%: R RE SR R HA e SRR A [ SCIA] o i, T ARG E T H AR BV (RREERS D &
A UINT,

o ZEKY: IXEHE AR FAN BOE SR A S A, T A i SRR A T DL A
o M RESHERRA IR M .
o HUH: XEHEERALEEAM, BAE RS NE B,

P RAEER AR Lo 2 AR T T D) BB El TeCOM AR BRAEAS R A4 e sl il A e 1. 52 10
HI A& B A KA
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