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LL3AER B
Marks Description
TOV sUD A 210 certificate is issued for the use of the product in the European Union and contains the
210 relevant DIN, EN or |IEC standards for the product (e.g. EN ISO 13849-1:2015). The

corresponding standards are listed in the table.

Declaration of [A TUV SUD conformity declaration typically has no expiration date and confirms a specific
conformity property of a product at the time of testing.

TUV SUD U8 |A U8 certificate is issued for NRTL, NFPA, CSA certification and includes standards
relevant to the Morth American market. The table lists the relevant standards.

MBA An MBA certificate is the EC-Type Examination Certificate for the corresponding TwinSAFE
product.

EC Beckhoff Automation GmbH & Co. KG issues the EC Declaration of Conformity on the basis
of the corresponding M6A certificate.

cULus The entry cULus refers to a certification according to UL 508 f UL 6§1010-1 / UL 61010-2-201
/ UL 508C /UL 61800-5-1.

RoHS The EC declaration of conformity listed the EN 50581:2012. Thus the RoHS marking RoHS

2011/65/EU may be attached to the product.
This mark is not listed separately in the table.

CE On the basis of the EC declaration of conformity, a CE mark may be affixed to the product.
This mark is not listed separately in the table.

EAC For the Russian market or the countries Russia, Belarus, Armenia, Kazakhstan and
Kyrgyzstan, the EAC logo must be affixed to the product. For manufacturers outside Russia
or the EAWLU (Eurasian Economic Union), an authorized representative in the EAWU is
required, who is responsible for the marking.

(H e China Compulsory Certification is a certification for the Chinese market.
KC KC (Korea Certification) is a certification for the South Korean market.
RCM Regulatory Compliance Mark is used for the Ausfralian market and is focused on electrical

safety and electromagnetic compatibility. (Australian Standard AS/NZS 4417 - Regulatory
compliance mark for electrical and electronic equipment supplemented by Amendment 2 of
January 2016)

https://www.beckhoff.com/media/downloads/downloads/twinsafe _certificates-2.pdf
AR SRS BV v Lhan ik A SR EL, 048 D) Re 2 4 AE LA R Bk,
R 2 47 il B e T LAY 22 255 9009 PLe DA S SIL 3.
FEMT SC 72, ARRAEDIRE L A RINIE, SC Bk 5 m B i 2 X ) 2 5 % 4%
A 8] AT LLEAT 5 T FSoE il i, FSoE i@l A Mfe &4 IER] .
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Table 11 — Calculation of PL for series alignment of SRP/CS
PL

None, not allowed

Type2 light courtain Safety PLC
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e >3 > d ~ >
<3 2>
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FLHL R BEAEFT STO ThiAE, IR i 75 B szl sLS 2 ohfie al LB SC 4ufid 2 itk
B AS 5 il i 2 A R AT I P A 25 1 7 SN SB, LA AT 2% ApplicationGuide
LT P51

AX8000 Izl Ak — R, FEIKZNIE R I A, 1EHE AX8000-0200 LI
SafeMotion LIRERT, 75 B FH 7 22 4 D) Re g b 2% (1) FEAL

H: BOFOZEFZREERT 10 KRN YW E 2B ETIRE, 7£LbRRE %
e EL1918 /B A& AR,

143 ZEBREE

AT RFR S ASZABR, VPR, DU, Growp, FLPSHURTEEZSE, AR
LRI T BAFERDBEAO U SCR 48, LLEL191S S

Process image size max. 1486 byte per data direction

(maximum memory size 0x1EQ0 for 3 buffers, ie with the same size of
input and output process data, a maximum size of 1280 bytes per data
direction is possible. Only straight start addresses are possible, so fill
bytes must be taken into account)

TwinSAFE connections 128 max.

(up to 255 CRCs in total; 1 CRC is required for a TwinSAFE connection
with 1 or 2 byte safe data.)

Safe data per TWinSAFE maximum 126 byte (telegram length 255 byte)
connection
TwinSAFE blocks maximum 512 (when using ESTOP function blocks with complete input

and output mapping, other function blocks can lead to a smaller
maximum number)

TwinSAFE groups 128 max.

TwinSAFE user 40 max.

Standard PLC inputs dynamic (memory-dependent), max. 1484 byte
Standard PLC outputs dynamic (memory-dependent), max. 1484 byte
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SEBRE AR V] DLE e 4 TRER B E R 4R B 2/ TARE A DL, H connections
AN FSoE master/slave 1 PROFIsafe master/slave connections {5 Fll,

o & winCAT Project149"(1 4“IHE)

> B Term 1 (EK1200)
4 ¥4 Mappings

TR A RS, A LU R B AN % AR, LU EL6910, Bi#ri a4
TR A 2 AT H RS o
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1.5 BA#rThae

1.5.1Multi-Download
SEHL—A> TwinCAT 3 H A 2424 TR RN T 3

Steps Select Valid Project(s)

Select Valid Projectis)

Debug Safety Project

R AT LR B 2 TR TR 2 e AR IS AT I TREA B (LEER), A
i BN LRSS, R RS 2T B R A 2

1.5.2Multi Setting

N5 AX8000-0200 Xzl H i %2 4@ # I HE, Safe Motion DhiE 75 ZAE IR A I H.
MXF L R A, PMERE RGN WEE 2B, B4 7 B 5 SL B AN IR 1) 2 4 18
R HEH T Multi Setting ThRE,  SZEL %24 T A2 1 1) 5042 il

Bl — Mz TG, PTUEDH &4 8 1 Multi Setting..

4 Daig Pn ~ -~

==l Refe

WA e
JRLREEE e

4 B Twin . *1 FEWRW)...
4 B A

Sort TwinSAFE Groups

Check Safe Addresses
Generate Documentation
Export Pro X .

P Hash Definitions...
Export Project (as bin file)
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7£ MultiSetting 0] A EIA, L5 Connection (Z24#itt, FSoE. PROFIsafe) [
KUK, LA RSEHANRE P 2% FB /AMEAL S8, il XA T AR FH S — IR L 227,
He T H e i e E 7 LI

DRe:

= f=mamah B2

o Target System Target System TwinSafeGroupl TwinSafeGroupl TwinSafeGroupl
EL1918 EL1918 Term 2 (EL2904) - Module 1 (FSOES) Term 2 (EL2904) - Module 1 (FSOES) Term 2 (EL2904) -
Physical Device Safe Address  Physical Device Safe Address Watchdog
MS_1 Term 4 (EL1918) | 168 [ TIID* Device 1 (EtherCAT)*Term 1 (EK1200)" Term 2 (EL2904)*Module 1 (FSOES) | 21 100
ms2 [ = 100
MS_3 El D Add optional columns n 100
4 Daig

4 6| TwinSafeGroup1
4 Alias Devices
I EL1918, 8 digital inputs_1
b Term 2 (EL2904) - Module 1 (FSOES)
4 Term 3 (EL1904) - Module 1 (FSOES)
8000:01 Operating Mode
8001:01 Sensor test Channel 1 active
8001:02 Sensor test Channel 2 active
8001:03 Sensor test Channel 3 active
8001:04 Sensor test Channel 4 active
8002:01 Logic of Channel 1 and 2
[[] & 8002:03 Logic of Channel 3 and 4
4 TwinSafeGroupl
b Network1

o [ S |
ceoeee

1538 X FB LK JE

XF T F I D RE AT LLEAT 355 35¢ AT (8 [A])— AR DLRCAN R AR 2 Ta)AsE Y, BRI SR AR
AR

E 7 ZE 61 AR Network ¥ FIAL A S QI 6 H € D) Rgdk

i et 1
S and Al FBEstop]
* Fand1
bRestart ) Restart
bAndi 5] Andial &
bAnd2 [0 Andin bEstopl [A) EStopint Errar o]
5] Anding bEstep? [] EStepind
Bl EStopind
£5] Andin ) Estapind
[E] Anding ] Estepins
5] Andin? \ndQut ) EStoping
[E] Anding. Fa) Estepin?
= ] EStoping Delay ‘Tlcfsi (me)_gstepout o] bout
EstopDeiout o]
Ctil+X
e Ctrl+X
3] EDhaz ) Ctrl+C

Del

Alt+Enter
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Hrp o2 RN A B2 Bk, HERENZREDINT AL, WA E e
I E 5 X FB, JEI Al BUEN T AARKE B E X FB, HiE X FB AU Diag BLK State {5

L o

Change User FB Port Configuration n

4 [T] Networkl
4 | FBEstopl
+/ & FBEstopl_Restart
FBEstop1_EStopini
FBEstop1_EStopin2
FBEstop1_EStopin3 :
FBEstop1_EStoplind UserFB1 1-2

FBEstopl_EStopln5 UserFB1

FBEstopl1_EStoplng Eerare B R
FBEstop] EStopin? bRestart E FBEstop1_Restart FBEstepl_EStopOut [O) bOut
FBEstop!_EStoping bEstop] kD] FBEstop]_EStapin]

FBEstopl EDM1 :

FBEstopl EDM2 bEstop? (0] FBEstop]_EStopin2

FBEstop1_Error [5]] FEEstop]_EStoping

FBEstop1_EStopOut E

FBEstop1_EStopDelOut Eandl E FBAnd1_Andinl

FBEstopl1_Delay Time (ms)

m
00000000@?0000@@@@@@@@@@

o

bAnd2 E FBARd1_Andin2

FBAnd1_Andin1
FBAnd1_AndIn2
FBAnd1_AndIn3
FBAnd1_Andind
FBAnd1_AndIn5
FBAnd1_AndIn6
FBAnd1_AndIn?
FBAnd1_AndIn8
FBAnd1_AndOut

O0000OO0ORE ;OO OOOOO0OO00 ==

@ Layout Settings (.ufb)

| Clear | | oK | | Cancel

B8 [ E X FB J5 %4 TN 2 H 107 User FBs U3, 7] AA RO H & L, L
JIEH T TwinCAT T3 .

bAnd2 jO] FEAnd1_An:
aig Proj
B vul

-3l References

4 oo User FBs

B UserFl

4 g TwinSafe
4 B Alias [ 5] # HEEREERRNE(N)

Bl br
BB eu
i Err
B R
!Ter
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H & XJEUN, References A8 E & M JE.

2| References
Add Libran

r Libr:

.ﬁ Target

Repository

4 G Twint

1.5.4Hash &
WAy e m] LU T 181 % 42 00 H AE 200 5% DA A BRIE EL AN [RIRRAS (1 22 4 T H 22 [8] 1) 22

SEMCE A TREJE T IE T H AL AT Ry R, BIE S 7 £ e TRMXKNEE
(BRSHOE . 24t wis. RBERFAE), I H AT DURYE 2 A e & 68— kR A H]

T R B TR B A M RTARAS (e A R Tl i B

3ackupRestoreTes

Definitions | Compare Search: [<]
[~ ) Value Hash
[ —— 9 Differences "y Search: []
) B ‘ } Current definitions o HC:\Usar’s\wiHchen\Dasktmp\base\ina.shvs
% [7] Use current definitions as left side Left side: Right side:
| 2022/1/19 9:59:56 2022/1/19 9:44:43
- Left hash value Left value Comp: Right hash v
TwinSAFEGroups ¥]4c2a20821d392270cE fb0ae5bl 68cd Te349edls V]4c2a208214392270¢£500a
Default 4 Software / 0ac117a5ea5200dcba7356db1041b41 378 60d16 246819851 0686012708293
Hash: 4 General /1307223711608006461 95842 68200902848 49627d V1307223711 6080064619584
4 ets [ Murnber of TwinSAFE VabGaaldBcasifoddeal £2F105214425557d17862 1 V|sb6aaddacaifoadeal 125
Mumber of Slaves fo /|73edef9a8a8312056926a2265205625203703015 2 V|73edes9a8a83120569a6a2
Right side: |3cag62a775931d Number of Slaves ne V62613dcf57e5c238722a1 1bb429294eb9390b9an 1 Vl62b13dcE5 7650238728411
Comment: Restore of User Mana... [+//0759257££2335247612ddb2£2d3621 dccSed2loe True /|07592575£23352d761 244k
I Backup and Restore V4458 aatbat06925697910b765Taa1 Fbacsiled J]dd5e faatbat0692569£910
Global Variables |- of|-——-
4 TwinSAFE Groups +/ B06718202£13a011b76TbcSb56F 4004 Ge322bRek / De83a57607£d65441D8290
4 TwinSafeGroup1  e8cealcfIz6Toe56e4314ch8a83deacccs547669  8783927328¢77442532735
General / 89d1ec3622273208F1 dea3651e52bc485804c8fa  f4e2fcibafs45T2140EEd
4 Alias Devices / 7368282169360a19334831 8F05599329a 08200  £aTbb26729606dc0488 408
LocalSafety Alias..  [#/S93ed6113deec221c4e165d00715d895971108a0 /|593ed6113dece221cdel6E
4 Safety Alias Devices  +/ 4£8ab362501 887406885 Fb130878a47916167  6£9801D455b56abIa1 Sbo2
Term 2 (EL2004)... ¥/799033511387055553cddoe40662634a1b83067E /799033011 387055 £53cdde
4 Term 3 (EL1904)...  + 16ad12555602b35a380 656498 06b521 55334309  47d2£13e96a£30T£A26329
General ¥120198527£5324970329230591e1 6b11 624622837 V]201885e7£532497b329a30
4 Parameters / 3be51d033TEE£CBR02A0C5 e FA03aT04360d6abE  eaTeassibdsTabfallecTs
o 8000 FS Op... [#|c0684a3eb7299a0e2e£531bE54296b1d0919a502 V|c0684a3eb7a99a0e20 5531
O 4 BOOT FS Sen... -/ £7£21bb82e0b2b321 4755085 de0££5a35ddTal0  Sbafad69as500ad0csl1cd
8001:01 5., ¥]21922925£270a180855a8a770273944922e 7368 FALSE... V|219ca925£270a1808E5aa
800102 5.. - 0=78bbadafbf5eciflfanddcsifca8675542e568 TRUE. Val.. . FE26dd9f974e041323ec38
800103 S.. 753d517078£311ab3934505b09b64e95Eeb09244 FALSE.. Val.. - 7256e2635dd89b546a£552
B00T:04 5. V]2686£503160346ebB90baScho2alacl 018F8df  TRUE... J/|2686£5031 60306ebR0bAE

Export Praj

t (as xml file)

Export Project (as bin file)

ol EREP)

Hash Definition:

Ctrl+V

Del

=S|

=Ry

B W H A AN, AT LA A Ay R AR IR E L AB O LSS ERT e AR
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1.6 fEH
PLUR A TwinCAT 3 38355 RN &840 Thae i fdi i
1.6.1EL1918 1E A2 48 E s

Project development

TwinCAT 3.1 Build 4022.25 or newer is required to use the internal logic functions. If the EL1918 is used as
TwinSAFE slave with the default project, at least an EL6910, EK1960 or newer logic component is required
as TwinSAFE master.

B N e A TN, %FF TwinCAT HIRRAA E3K .
1§ FH WS AT P 1) ‘22 438 AR B EL6900. EL6910 2545 — 28 [X 5l

[ -

am s Linking | Connection | Safety Parameters | Process Image | Internal Safety Parameters | Inte
FSoE Address: o] External Safe Address:

AT Drea: —rre AR
Project1477(1 HHE) Linking Mode: Automnatic v

Physical Device: e
Din Switch Manual
ip Switc] Local

Input  Full Name: not available
Linked to: |notavailable
Qutput: Full Name: not available
Linked to: | notavailable

Name: not available

1E Target System B EL1918 E N 2181 )5 , 75 £4F Alias Devices N F-ah¥s I EL1918,
It Hi%#% 9 Local B3, B MDIREM I RRAE A X . BRI A VO LA 242 1
B FH 2R A8

T AR AR BB N — A a2 M AR, T2 M2 22,

1.6.2SC HHEH
1§ ] SC FHRIN, ASREEFE EL6900. EL6930 1 N2 418 A ER (AN SRR B Th RS ),
R
TR I 22 4= Module
| General | EtherCAT [ DC [ Process Data | Siots | Startup | CoE - Online | Oniine |
Slot Module . Module Moduleldent Description
¥ TSC Connection EL5021-0090 M EL5021-0090 (x0000133D Module 1 (EL5021-0090)
4 > 4 b
| Download SlotCfg Cla>pP) [ Create project specific XML File... }
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7 A TR AT T SC BB

Add Mew Itern - SafetyProject

4 Installed Sort by Default &£
) zt:f:;ard @ 4 digital inputs (EtherCAT) Safety
AEtherCAT i 4 digital outputs (EtherCA Saf
Beckhoff Autormation GmbH : igital outputs (EtherCAT) afety
B @ 8 digital inputs (EtherCAT) Safety
PROFIzafe
@ 2 digital inputs and 2 digital outputs (EtherCAT)  Safety

q v L4

B Online :

Marne: 000001300 - TSC (EL5021-0090)_Lsds

(7 el

Search Installed Ternplates (Ctrl+E) P~
Type: Safety

[ 2aa ][ conca |

i E SC it 224tk UL CRC, HiTHiE T 8 41 CRC, [Rl—RGiHH
SC LI BANF) CRC. W, wLMEH H 2 X CRC, s B E A 0x00ff.

Linking | Connection |Safety Parameters I Process Image |

Connection Settings Connection Variables

Conn-No: 1 COM ERR Ack:
Conn-ld: 2
— Info Data

Mode: TwinSAFE SCCRC 1master *|  [7| Map State
CRC Polynomial: [] Map Diag

TwinSAFE SC CRC 2 master
Watchdog (ms): | TwinSAFE SC CRC 3 master

TwinSAFE 3C CRC 4 master

Module Fault | 1yinSAFE SC CRC 5 master

TwinSAFE SC CRC 6 master

TwinSAFE 3SC CRC 7 master

TwinSAFE SC CRC 8 master

TwinSAFE SC custom CRC master

] Map Inputs
[ Map Outputs

MR B B 5 E B E AT CRC, 7E CoE Wi E

-1 3010:0 TSC Settings R »2
8010:01  Address R o DDDD ()
8010:02 Connection Mode RwW

EL3214-0090 . EL3314-0090 ‘Z 35|y 8040
EL5021-0090 % 5| 4 8010
EL6224-0090 Z 5|4 800F

1.6.3 LA BARH . [R] (38 R

TwinSAFE SC CRCT master (37033)

LB (AW LUl IS FSoE B 77 kT Z & 8¥E 58 B, SCHFRl— EtherCAT &2k
PA K AN[F] EtherCAT 282 (3@, AT LA$TH RT-Ethernet. EtherCAT J5 & T4k %% 77 2.

T BEAE P ) 22 4 B AR AT A3 ) B FSoE 4%, MRS PRIC B 1% B Mode 1 Type;
Process Image A5 BEAZ e 22 5088 KN, PN TR B8 B o —20.
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Term 5 (EL2904) -...ule 1 (FS MAIN [Online] TwinSafeGroup1.sal Custom FSq
Linking = Connection | Process Image
Connection Settings Connection Vanables
Conn-Na: 2 COM ERR Ack
Conn-id 3 -
Info Data
Mode: FSoE master v Map State Map Inputs
Map Diag Map Cutputs
Type: EL6900/ELES30 &

Watchdog (ms): [100
Madule Fault (Fail Safe Data) is COM ERR

Safe Parameters

Appl. Param

B TwinSafeGrouy
[E] Untitlec c

o

FSoE master 75 21X B slave [% 4 bk
VE: 2 slave N EL6900 B, Z4-Hilb A slave HI3RIGHAE; 24454 EL6910. EL1918
BN slave B, Z4HbEFE R E N slave F] FSoE Safe Address

Term 5 (EL2904) -...ule 1 (FSOES).sds MAIN [Online] TwinSafeGroup]1.sal Custom FSo
Linking | Connection | Process Image
Safe Address External Spfe Address

Linking Mede: Manual v

Physical Device:

Dip Switch:

Input Full Name: TID"Device 1 (EtherCAT)"Term 1 (EK1200)"Term 4 (EL6S00)"Co
Linked to:  TID"Device 3 (EtherCAT Automation Protocol)Box 7 (Publisher)”

Output: Full Name: | TID"Device 1 (EtherCAT)"Term 1 (EK1200)"Term 4 (EL6S00)"Cg
Linked to:  TID"Device 3 (EtherCAT Automation Protocol)”Box 8 (Subscriber)

Name: Message_3

Master f1 Slave 75 227E Linking U [ H 3247748 5 11 OC K DA SN 2 4 H5080 i 1% 5

1.6.4PROFIsafe

£ TwinCAT 3 355481 ] PROFIsafe i# iR, #E748 F EL6910, 73 4h 75 ZEF5TC Profibus/net
P SePUB I, EL6930 A S #-{F N PROFIsafe slave 1§ /1], 3 H R feH —N&ERE. T
PU# ] EL6910+EL6631-0010 25 PROFIsafe slave 1§ I 50411 F RAI4EH] 233047 22 4058
W, FENARESRE.

f&48 PROFIsafe slave {Ific &
B & PROFINET M 3
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m+ Image
B Inputs

™ InfoData
B Term 1 €K1
4 [ Term 2 (EL6910)
M Connectionin
ConnectionOutpu
M Profi

ProfisafeOutputs

b

4 & ap

General Device Diagnosis ADS  EL663x GSDML Generator

Create GSDML from original

Settings for text descriptions

[ Get module names from tre English

Settings for GSDML

Vendor Id

Device Id

Vendor Name

Family Description

Main Family

Procuct Family

DNS CompatibleName

Order Number

HW Release Version

SW Release Version

Graphic File (.bmp)

0x0120
0x19E7

Beckhoff

EL products, protection type IP20
1/0

EL Device

€l6631-0010

EL6631-0010

V1.00

Vo8

GSDML-0120-19E7-EL6631

4 % Term 1 (DAP Modul Name Value

at least FW 4 TwinSafeGroupl State: RUN (0/2 connections not running, 0/2 connections in
State 0x01 (RUN)
bterm 3 (Port 1) ID\ag 0x00 (000000005)
I Inputs
- Outputs

4 W Inpu

Alias Devices
4 Custom PROFIsafe Connection_1

Conn-Name: Message_6, Conn-N

State 0x01 (Run [PROFlsafe Slave])
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ZAeTIEwE, T2 PROFIsafe %

Linking | Connection | Safety Parameters | Process Image
Safe Address: 50 External Safe Address:
Linking Mode: Automatic ¥,
Physical Device: | TIID"Device 2 (EL6631-0010)"el6621-0010"API"Term 2 (1/2 Byte|
Dip Switch: na
Input: Full Name: TIID"Device 1 (EtherCAT) Term 7 (EK1100-0018)"Term & (ELG91
Linked to: | TIID"Device 2 (EL6631-0010)"el6631-0010"API"Term 2 (1/2 Byte, ’,;3
Output: Full Name: | TID"Device 1 (EtherCAT) " Term 7 (EK1100-0018)"Term 8 (ELG6S
Linked to: | TIID"Device 2 (EL6631-0010)"el6621-0010"API"Term 2 (1/2 Byte, :»,ﬁ

Name: Message_4

Linking | Connection | Safety Parameters | Process Image

Connection Settings Connection Variables
Conn-No: 1 COM ERR Ack:
Conn-Id: 4 f
Info Data
Mode: PROFIsafe slave = ] Map State [] Map Inputs
[] Map Diag [] Map Outputs

Watchdog (ms):
Merdule Faalt (Fail Safa Natal i= COM FRR

HrH safe address & PROFIsafe master fllfF ) F Dest Add #ihik, #lantbibikE R 50, &
BN PROFIsafe slave.

Hk PROFINET S 4R, HAbIE#E Automatic J7 I E - <BES] EL6631 [ safe module.

inking | Connection | Safety Parameters | Process Image

ife Address: a0 External Safe Address:

1kihg Mode: Automatic v

wsical Device: | TID"Device 2 (EL6631-0010)"el6631-0010°API"Term 2 (112 Byl [ 2| |5

p Switch: n.a.
sut Full Name: | TIID"Device 1 (EtherCAT)"Term 7 (EK1100-0018)"Term 8 (ELE91
Linked to: | TIID"Device 2 (EL| - " - | o5
stput: Full Name: | TID*Device 1 (Et Choose physical channel *

Linked to: | TID"Device 2 (EL|

_ | 0
EVICEE

ime: Message_4 .
Device 2 [ELEE31-0010) Cancel

(®) Unuzed
Term 2 [1/2 Byte Salety) O all
Connection H it & &y PROFIsafe slave 3
5% 4 TR 5K | PROFIsafe f%4R 3T B
. Saving PROFIsafe parameters persistently
I The safety parameters for the slave connection transferred by the PROFIsafe master to the
EL6910 are only transferred once when the PROFIsafe master starts up. On restart of the
Note EL6910 these parameters would not be transferred again, so that the stored data have to
be transferred again. If this is not done, the master must be restarted when the slave
restarts.

FAMEN slave {8 FH IS 75 Z38 0 PLC AXAS LASZ B PROFIsafe Z 447, A5 225 EL6910
P BHSCRY PROFIsafe e B #5475
Vi1 ]-F PROFIsafe master fll 5t B
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SR EL6631 ) gsd 301
. T ® PROFIsafe {5 ., 1%E F_Dest_ Add Jy ki (il F1E | A sk (] 5
c. TEVHITFAHEIRE S M o 22 R0,

Projectd + FEAMETERE » o16631-0010 [EL6631-0010 V2.32, at least FW 0B] -

FiniteE  |&menE  |resnt

- AR W i oM
o o

d [siessi gm0 messioviovi] | BF e [ll] @ x

ox1
26 27

< 5]
2 Byte Safety_1 [1/2 Byte Safoty] -

we [ ooE | s%En | ok

»RE

PROFlsafe

fre
ot rsn (s

a 34362 J
5] Momus! ssignment ofF-monitoring ime
F_WD_Time: Ll
[T

(1 F410 DB manual number assignment

146 Db Ll

F40 DBnsme: | FOO00Z_1i28yeSatery |

1.6.5TWIinSAFE Loader f#H
TwinSAFE_Loader 7] DA T F &, MIBR. DLRBOE <&@ HE L L2 TERT
Group EH. TE4NMH 1S B E ™ PDF ik SCAY:
https://download.beckhoff.com/download/Document/automation/twinsafe/TwinSAFE Loade
r_en.pdf

TwinSAFE.bin

A

TwinSAFE Loader ADS over EtherCAT (AoE)
EtherCAT Mailbox Gateway

Fig. 1: TwinSAFE Loader - Overview
LA DAAE Windows BAK Linux “FEH1IE1T, JoFF %3 TwinCAT #ff. Af Lhdik
ADS Over EtherCat (AoE) 5¢# EtherCat Gateway [ 77 ;T B -
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https://download.beckhoff.com/download/Document/automation/twinsafe/TwinSAFE_Loader_en.pdf
https://download.beckhoff.com/download/Document/automation/twinsafe/TwinSAFE_Loader_en.pdf

AoE 5N R EL MIBR. WiE L EfE

Command line parameters Description

--gw <IPv4 address> Specification of the IPv4 address of the EtherCAT
mailbox gateway or, in AoE mode, the IPv4 address
of the EtherCAT master. As of version v5, the
EtherCAT master can also be addressed via the host
name in AoE mode.

--ams <Netld> Specification of the AmsNetID, if ADS over EtherCAT
(AoE) is to be used.
--localams <Netld> if --ams is used the local AMSNetID can be specified.

If the parameter is not used, the AmsNetID is formed
from its own IP address +".1.1".

BAFPRAE T —A ADS % 3, JEId AoE AT E R, EtherCAT Master flll 7 Z45 4 1F
FITAE (1 HEL ok (140 B PR A5 2.
a. XT3 T TwinCAT HIFEN, 7T DS TwinCAT AZ ] SR 0E AT 8 0 g t 44
b. X T TwinCAT B Linux [N, FTUATERE SIS0 F-ah 00 ik s 2, @ik
B AMS NetID v IP Hilib+ “.1.17 73K
SHZRETE
EUCK S Y bin U F] TwinSAFE Loader FrfE MR H3 T, 518 )5 G245 4F

4 Untitled] Prin—s
= Referer

EEEFME(N)

ol User Fi
b gl TwinSa ’
B untitled1 | B EE NuGet EFE(N)...

Sort TwinSAFE Groups

Generate Documentation

Fxnort I:'rru_i ert (a

- @R z==w @

.I.rl
B Inputs
I Output (4
1 InfoDa
4 HE Term 1 (o

Alt+Enter

BRI Tm? & H, BEAE TmeAFE Loader H 5% 5 #4740 b4
--gw LAEHLIE 1P Hudik

--localams AR LK ] AMSNetID (28 IP+ “.1.17, A LAHZIES);
—-ams A IRBITIER) EtherCAT F¥5 /] NetD;

--user —pass [ ' % DL A1 5

--slave 52 NEAR T I 2 A8 RAR L i

--proj TwinCat T.F& 3 Hi ) bin SC#F
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B bin B0

P,FE:_]__

120011 1 —-ams 16

1.6.6Customizing T gg

] . _
Customizing Jjf¢ & AT L@ safety . E A2 B3 TwinSAFE A= Tk, LA
T )& H/25 | TwinSAFE Group. G4 JLFAFEIFI 720, WA R R4

Btk ik

S/ TWInSAFE Group #% F F 7k AZEH . Group % H % % B NS HUL 1%
RAE
W Group #EHT G, RN TE Group B3, FEW Run {55 EH M
0 UI#e®| 1.
WHE S

Permanent Deactivation Allowed: TRUE/FALSE
AR BLYCE R | TWinSAFE group 7E32 S BLHUIRZAS V)4 il fRFFAEHARAS . Group H%i
I RS 1/ R A7 BE | B B N SR B AUE 2B B B TR E 2 R e R 38U i BRI
1% WH.
A Group # FHTE I (B 1 12 ARBL FH T VIR 41, 9 118 Group
JE3, T Run 55 EH M 0 D)4 1.
WEZH:
Temporary Deactivation Allowed: TRUE/FALSE
FahfEhl ookt | UITLG)E FEILES, Group Hhe SCIEETE Bk 15 & i 8] CERIAH 10s)
Ja 2kt COMerror. 51, Group error R B A7 LA S A2 okt B 12
Wifs S Group i R AEE L —ANIERE, FF H U2 E N Master 4%
WEZH:
Passification Allowed : TRUE/FALSE
Timeout Passification Allowed: Time in ms

AT RoeEAGZ DIRERT, 7521k Group 7R % E I 8] 3R H COM error 74 R
W PRZ DI RE I IEH AR, B B RS AR A EAERR
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N T A#H Customizing ThEE, 752X Group JE T &

Properties
TwinSAFE Safety Application

B

B Customization Settings

Passification Allowed

Permament Deactivation Allowed
Temporary Deactivation Allowed
Timeout Passification Allowed (ms)

Falze
False
False
10000

B Failsafe Settings

Analog FB Output Failsafe Values

B Info Data
Map Diag
Map State

B Parameter Settings
Group Order Id

B Startup Settings

Lero

False
False

Verify Analog FE Inputs at Group Startup  False

BEE 5E Group IS UG, Group 1% 2 ThEe A% i & 7E Replacement Values 77
e LA E Group #EAL 5 BRI A

Wariahle bapping

| ‘Wariables I Group Paorts | Replacement Walues | hax Start Deviation

Port Marme  Instance Marme ReplacermentWalue Custom Failsafe Walue
EStopQut FEEstopl E] True False

EStopDelQut | FEEstopl E] True False

SnalogOut | FBADHL E] 0050C (1500} E] 00000 (0}

Zafety Project Online Wiew ‘fariable Mapping | Error List | Output

WEEZE LR, fLlEd

& BRIRHEAT Group 1 FiI 25

Customize Safety Project

Steps

Customize TwinSAFE Groups

Customize TwinSAFE Groups
TwinSAFE Groups Activate Passivate DEECtI‘."atI? Deactivate
Temporarily Permanenthy
TwinSafeGroupl L ) [ ] = L]
| Finish | | Cancel |
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J /4 R i Tl g R RE AR 7T U A TwinSAFE Loader 553
HATFEI S EtherCAT Mailbox Gateway Mjfg. fE EtherCat EoE i£IiH4)i% Virtual

Ethernet Switch, IP Enable Router Fl EtherCAT Mailbox Gateway; #fifx 7] LA ping i EtherCAT
Mailbox Gateway XJ N[ IP Huhik, #17F°A 169.254.194.254.

® ~ 8 x Twi p2.sal customization & X | TwinSafeGroup1.sal

neral Adapter EtherCAT Online  CoE - Online.

Netid: 169.254190.194,1 ‘ e EiTs
Datarate: 100 MBit/s Export Configuration File..

EoE Support

Virtual Ethernet Suiitch Windows Network

[AEnable [ Connect to TCP/IP Stack
Max Ports: 2 = Windows IP Routing

Max Frames:  [120 2 [ B3P Ensble Router

e 3 (EtherCAT)

Max MACIds:  [100 B Changes require system reboot!

EtherCAT Mailbox Gateway

Enable 160.254.104.254 Virtual MAG: |02 0105 30 00 00
Connections: 6 B

=EIE [ e e e I=m

MBI R 7 Group, WHE T Permanent Deactivation Allowed A1 Temporary
Deactivation Allowed 4 True.

I BT A A RS 1 224 TR Group KBS B

TwinSAFE Loader --gw 169.254.194.254 --user Administrator --pass TwinSAFE --slave 1007

--list ./groupconfig.csv

FRELIY) groupconfig.csv {5 41~

1

id activate passivate temporarily permanent
1A D E E
2 A D E E

% —%l: TwinSAFE Group ID

T FRIRX S Group & TR HUE

=31 FRRKEN Group J2& 15 AT LASIAL BL A R RS
VU FRRA R Group A& 75 AT LA AL UL A BT RS
FH: FRRAN Group 2 15 AT BLRF A BEAL DL A 1T HRAS
A: Active

D: k%1%

E: WLABOE, 1B FvEE
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LI FRA T IS Gateway 12284 Group 2 FPIRES, Hrg—

R, JFH A M s i Dhfg

id

1

activate passivate temporarily permanent

1A
2E

i‘tMUEAE &HE Rk

D E
D A

B, mrbliE

E
E

I PLC ACHY 8 F ik A 32 iy

Pinging 169.254.194.25%4 with 32 hytes of data-
Reply from 169.254_194_.254: hytes=32 ¢
Reply from 169.254_.194_.254: hytes=32 t
Reply from 169.254.194_25%4: hytes=32 time

Ping statistics for 169.254.194.254:

Packets: Sent = 3. Receiwved = 3.

Lost

TTL=128
TTL=128
TTL=128

=@ (B2 loss).

Approximate round trip times in milli-seconds:

Minimum
Control-C
~C

= ?mz. Maximum = ?ms. Average

= 7ms

A~ CSV 3,

KT

m

C:\TwinSAFE_Loader>TwinSAFE_Loader ——guw 169.25%4.194.254 ——user Administrator ——p

ass TwinSAFE
2022-A2-14T11:23:=33 Info:
2A22-A2—

——slave

C:\TwinSAFE_Loader>ping 169.254.194_254_

'-—gw 169.254.194.254 --user Administrator --pass TwinSAFE --slave 1007 --customize

WIS AT LA 3] Group 2 NBEAGIRES, I B D)ReH % N 7E Replacement value H il i 1)

534 TwinSAFE User ZhRg 8 ML, X BEAES4

Network1

Group is in state DEACTIVE. Only in state RUN the values displayed by the online view are not influenced by the safety-related emor handiing

7 safeDecouple
FBDecouple

GVL1Variable1 [0] Declnl
[E] Decln2
[E] Decin3
5] Declnd
[5] Declns
[E] Deciné
8] Decin?
] Declng:

————————DecOut5 o]

—————DecOWt7 pJ

State: Ox02

5 ——customize ./groupconfigtest.csv
TwinSAFE Loader — uw?
14T11:23:34 Info: ’'Administrator’

is customizing FS50E device 1
2022-B2-14T11:23:35 Info: Customization of FSo0E device 1 complete

fbNT_StartProcess

*1 —{NETID BUSY
'c:\TwinSAFE_Loader\TwinSAFE_Loader.exe' —PATHSTR ERR
'c:\' —{DIRNAME ERRID

. /groupconfigtest.csv' — COMNDLINE

DecOutl 3] GVL1.Variable2
DecOut2 o]
DecOut3 [0)
DecOutd [0]

DecOut [0
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tTimeCut —{TMOUT

NT_StartProcess

[~ bError
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1.6.7EL1918 &7E TWinCAT 2 S K FE =77 EtherCAT 35 T A

BT EE TwinCAT 3 BT Z ERF WS T . X— PR BEAMENH. L
N LLEL1918 Al

FEG A, FRRIE ST BN TwinCAT 3 53T, RIS Wi T ke 2 I 45 .

ZATREERSE, FH EL1918 i XML (4, [Fi7E EtherCAT & 281 EL1918 R 1] EA
BEL RN NIKER, B Acknowledgement. Run DA E XHIHEES .

inCATHMI  TwinSAFE  PLC  EA(M)  Scope L HN)  EOW)

Ve
uuuuu

orts | Replacement Values | Max Start Deviation

Group

Variable
(~) Local

GroupPort_ErtAck  Local  [.[ In (T 1) | [ TwinSaf
GroupPort RunStop  Lecal  [][Rundn (T 1) ] [ (TwinSaf

Scope  Assignment Usages

XFF TWINCAT 2, HIH 4 E X FSoE £l 8 MARFIEL M —FERIR AL, HESA
A5, H S, W LUEEE TWINCAT 2 B T30 0 TwinCAT 3 ] FSoE 27
BUE BB XML SCHH 28 A R TWINCAT 2 % B 2R A (1 4 5K

FAMIE TWINCAT 2 F TwinCAT 3 H5H ] EtherCAT #%12LA KBCBEA—E, ] RE
2 FEXML SATEIE SN X B HE—Fp i 50 77 20, 7€ TWINCAT 2 1 F-3h#3n EL1918,
7 TWINCAT 2 F1 -k 5 % EL1918 ff) XML A, K% 30 h 56 T EtherCAT Bt & &5 1
B¥i 78 % TwinCAT 3 FF S H ) XML S0, SR)5 S A2 TwinCAT 2 .,

7E TwinCAT 2 FAH XML 5, FEWTF:

=g lerm 1 (ERTIUU)
% InfoData
o
=8 Module 2 (FSLOGIC)
El@T Connectionlnputs

SQT Message_3 TxPDO
[—]‘l ConnectionDutputs Nam
- Message 3 RxPDO
=l StandardQutputs ST
----- %] Standard In Var 1 ¢1Sa
b %] Standard In Var 2 oTCy
% WcState oTw
F-8  InfaNata ¢Tlr1|
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HAr Message N5 HEZ4 10 FIRBME B, Standard & Acknowledgement. Run 155
&, fE TwinCAT 2 F152HLE 2242 10 LUK PLC (WA RIS, #inl LUSIT R8T 1.
TE58 =5 EtherCAT Eufi FIEH 57 TwinCAT 2 FHMERZEML, X Bt AR HA4H

I

1.6.8 &%k R

¥ EL6910+ EJ6910. EK1960, Z G- Bt 1 F MR B 5 AT DU I 48 470348 S AL il 45 22
A TN B, B TwinCAT, W/ TIE, FiA@EAR sz TR, bo
EK 1960 R, .

fEFIXANTIRE, ™ B LA TR A AR i, B DUR A7 i B

CRC L)L JH:

&5

LA ESZIEF 7 1 CRC Ja T LHMTIR R, WE SRR T8z R,

2] FSaE Camneceuns have e comect GRC sored.

R 7@ PLC RSk, 7FEMEE 7C3 £16910 Backup Restore,

https://download.beckhoff.com/download/document/automation/twinsafe/TC3_EL6910 Backup_

Restore.zip AJ PATEIH I 1Z0%E 4 T %o
X AN EHEM T = A I B Bk . FB_Deletelogic . FB_RestorelLogicProgram .
FB_SavelogicProgram AT ZEREFHOMER. EE. &7

— bExecute Donef—
—aulEcatMetld sResult—
—]ul6EcatPort bErrp—
—u32Bufferiddress
—u32BufferSize
—sFileMame
—sMetIDWriteFile

FUNCTION_BLOCK FB_SAVELOGICPROGRAM

ERR #=H BERS sk i ERE

% bExecuts BOOL Positive edge starts the backup process

4 auBEcatMetld ARRAY [0..5] OF BYTE EtherCAT Net-ID of the TwinSAFE Logic - link to e.q. EL6910/InfoData/AdsAddr fnetid

“$ uitEcatPort WORD Part of TwinSAFE-Logic - link to e.q. EL6910/InfoData/AdsAddr fport

“p u3BufferAddress  PVOID Address of buffer, in which the TwinSAFE Logic program should be stored temporarily - buffer e.g. ARRAY[0. . 16%FFFF] OF BYTE

4 u32BufferSize DWORD size of buffer

4§ cFileName T_MaxString File, in which the TWInSAFE Logic program should be stored

4 sNetDWriteFile T_AmsNetlD AmsNetID of device where the file should be written to

"% Done BOOL User information that the FB finished the operation

F$ cResut STRING(200) FB Result

"% bET BOOL An error occured during operation, details in sResult
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FB_RESTORELOGICPROGRAM
—bExecute

—laufEcatMetld

—ulbEcatPort

—u32BufferAddress

—u32Buffersize

—sFileName

—sMetIDReadFile

Donefp—
sResult—
bErrf—

FUNCTION_BLOCK FB_RESTORELOGICPROGRAM

E# Esidl HES M V@i R

*p bExecute BOOL Positive edge starts the restore process

H susEcatiietld ARRAY [0..5] OF BYTE EtherCAT-Net-ID of the TwinSAFE Logic - link to &.g. EL6910/InfoData/AdsAddr fnetld
# ulsEcatort WORD Port of TwinSAFE-Logic - link to e.q. EL6910/InfoData/AdsAddr fport

*p u32BUfferAddress PVOID Address to buffer, in which the TwinSAFE Logic program should be stored - buffer e.g. ARRAY[0., 16 #FFFF] OF BYTE
#p usBuffersize DWORD size of buffer

# sFieName T_Maxstring File which contains the TWinSAFE logic program and should be restored

# sNetIDReadFile T_AmsNetlD AmsNetD of device where the file is stored

"% Done BOOL User information that the FB finished the operation

" shesult STRING(200) FB result

"§ bErr BOOL An error occured during operation, details in Result

TS R 251 28 433 SR AR A R A
Ay, it A b, AT AR BIFE R E H S T AR T R R T U safetyprojectTest.bin

Ac_!dressl YHard Disk

Mame Size I Type I Date Modified
bExecut=|l := StartBackup[FIER, ) BkIpcDiag File Folder 4/23(2020 2:58 PM
ausEcatNerId:= SafetyLogichmsNetID 2 Documnents and Settings File Falder 1/10/2022 3:46 AM

N I RegFiles File Falder 4/23/2020 2:58 PM
uléEcatPort = System File Falder 7/7/2020 6:08 PM
u32BufferhAddress[165E4607res |:= ADR (internalBuffer), S TwinCaT File Falder 4/23/2020 2:58 PM
u32BufferSize[ &sse6  |:= SIZEOF(internalBuffer), SUPnR File Folder 4/23/2020 2:58 PV
sFileName[ THsdDsk F |:= FileString] THerdDsk ¥ |, DWW File Folder 4{23{2020 2:58 PM
ENEEIDWriEEFllEI:Il - LccalMsNeEI:, %BOOT 1.07KB NI File 8/10/2005 7:30 PM

- — ] CBx053_CE600_HPS_v408. . 0 bytes 10 Fila 10/31/2002 8:42 PM
DoneEEF> SaveDon-[ZIERL S 32.7MB EIN Fie 7/9/2020 8:12 PM
sResult] TwinSAFE ¥ > SaveResult] " TwinSAFE b, =) 5plash 4.47KB BMY File 1/31/2007 1:35 AM
pErr[IER-> SaveEr: = SsatetyproiectTast | 14KB BIN Fle 1/10/2022 7:56 AM

¢ pro: ;L'c'.',i

%%EJZIJJE H T A BN EK1960,
W IR IhEE

St i T 20 M B B B T ) 22 4 RS AR

T AR SRR, R A A R e BUR ) CRC N A 2N % R 7 2 B ILE .
2 AR P SR N 2 a8 R OB, 2 AR A A AT
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P i
A TR, AR BRI IR R T TR, IR H AT RO 2 TARAE L AN .

fb_restore(
bExecut<|iHIE btartﬂesm:em,
aufEcatNetId:= SafetylogicAmsNetID,
uléEcatPort[ 3001 |:= SafetyLogicport[ 1001 |,
u32Bufferhddress[188E4818197 |:= ADR(internalbuffer2),
u32BufferSize[  essse  |:= STZEOF (internalBuffer2),
sFileName[ Hz@Dek ¥ |:= FileString] ‘HamDek » |,
sietIDReadFile[ -  |:= LocalBmsNetID - ]
Don=[fEE> Restor=Don-[EGNEN,
sResult] " Restorn b > RestoreResult] " Resorn P |,

bErr[ZNES-> Restor=Err[IEE) ;RETURN ', Restoring of TwinSAFE Restare Program from File /Hard Disk/safetyprojectTest.bin successfully done’

Group i in siate RUN

_ safeEstop
= v T'v}_‘

bRestart ] Restart

- Network1

bEstopin1 {0] EStoplnl & Error 0]
bEstopin2 [5] EStopln2

bEstopln3 [0] EStopin3
3] Estopind.

2] Estopins

9] EStoping

9] Estopin?

[5] Estoping Delay Time (ms)_gcropout

100 k
lEstopDelOut

F9] EDM1
1] EDM2

State: 0x02 .
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1.7 #ETELH
Mg TREM ORI, St b T ok IR AR JE R BB, LN e T2 .
L7TIELR L

B I3 A TwinSAFE—Show Online Data 7J LLxf %24 TAEREATAELL AL, AT AR E 4
i 4 TREAIBATRAS A KA 4 A D RER AT 1 L

- Network1

safoEstap La
'Q FBEstopl

bRestart [5] Restart

bEstopl ﬁ EStopin1 & Eror [O]
bEstop? O] EStoping

[5] EStopina
I5] EStoplnd
[C] Estoping
f5] EStoping

5] EStoping

¥£) EStoping pelay Time (md)_gerapcut o] ko
100

|EStopDelout
o] Epmt
5] EDM2

State: 0x02

£ Variable Mapping 5[ 7] A TS & & A8 & (1) 4 AR A
Varabin Greup P | eplscementVloes | e Sin Do IR

Group Search

Variable Scope  Assignment Usages Online Value ~ Comment
[~) ocal

GroupPort_ErAck  Local [ In (T 1) 1T 1.Err Ack | FALSE (D)

bRestart Local [bRestartin (T 1) 1T 1 Network1 FBEstop] Restart ] FALSE ()

bEstop1 Local [EL1818, 8 digital inputs_1.FSIN Module ZInput (T 1) 1T 1 Network1 FBEstop1 EStopln1 ] FALSE ()

bEstop2 Local Term 3 (EL1904) - Module 1 (FSOES).InputChannel 1 (T ] [T 1 Network1 FBEstopT EStopln2 ] FALSE ()

bOut Local [T 1 Network1 FBEstop1 EStopOut |- [ Term 2 (EL2904) - Module 1 (FSOES) OutputCh: TG 1)| FALSE(0)

: - 5 Safety Project Orline View

1E Safety Project Online View A] ATY & Group. AL, DIREHRIPIRES, WRERINK
AHIXAEH, A LAEE S A= —0 B — H B & [ —Safety Project Online View i

4 TwinSafeGroup1 State: RUN (0/2 connections not running, 0/2 connections in error, 01 functions blocks in error)
State 0x01 (RUN)
Diag 0x00 (00000000;)
I Inputs
I Quiputs
4 Alias Devices
I Term 2 (EL2904) - Medule 1 (FSOES) Conn-Name: Message_2, Conn-No: 1

I Term 3 (EL1204) - Module 1 (FSOES) Conn-Name: Message 3, Conn-No: 2
4 Function Blocks
4 FBEstop1 (safeEstop)
State 0x03 (SAFE)
Diag 0x0000 (00000000000000002)

G FWESE WESIE Variable Mapping

1.7.2i83¢ PLC /RS2t

KPR I & DI RERRINT , KA 0L T T B I F AN SRR R AR, 1
) AdsE HMI 45 BRI 7 O SR R R R 48 I N e X TR L AL & B 45 BT A
i AR B 75 2 PLC AR 3RHL
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Group [ FB Err. Com Err 55748 & 1] DLEIE7E Alias Devices | ¥ I8 A% & 1) )7 ULl
5 PLC Z 2 H.

Variable Mapping
Variables Group Ports | Replacement Values | Max Start Deviation

Group Port Direction Assignment/Usages Online Value Comment

Run/Stop input TRUE (1) _
Err Ack input FALSE (0)
Medule Fault  input FALSE (0}
FB Err output FALSE (0}
Com Err output FALSE (0}
Other Err output FALSE (0)
Com Startup  output FALSE (0}
FB Deactive output FALSE (0)
FB Run output TRUE (1)
In Run output . TRUE (1}

Group H1 DJREL Diag. State 15 5\ 7] LATE J& 1% & [ Map Diag. Map State W & N True
KB . ANFIThEEE) Diag PLK State XA A —2, VEILIHEEHLE) PDF SCAY
https://download.beckhoff.com/download/Document/automation/twinsafe/TwinSAFE-Logic-

B Documentation

Comment

5 g2 L B HE FSoE Fl PROFIsafe [1)3% 42 A] LAYE Info Data " /2] 1% % B [ Map
Sate. 2 ik f5 12 W15 B AT DAE 22 2@ BAR L T 4R 200 B AR B SRS PLC AR5 [A] RIS

Linking | Connection | Safety Parameters | Process Image
c n Setings Connection Variables
1 COMERR Ack

2 E

Mode FSoE master

Wiatchdog (me). 100
Module Fault (Fail Safe Data) is COM ERR

Info Data
etwork1.FBEstop1 Info
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FAMAE CoE AJ PAsEZ g (25 5, HFHIIRE®E FB_EcCoeSdoRead 3K
B, PLURA EL1904 X RIFZIHE B, o LAZERSHR i B SCR R 2

Index Name Meaning Flags | Default
FA80:01 Temperature 1 Temperature measurement 1 RO Opin
FA80:02 Temperature 2 Temperature measurement 2 RO Opin

The CoE objects 800E,, display further diagnostic information.

Index 800E,,,: Diagnostic objects

Index Name Meaning Flags | Default
800E:0 Diag The following sub-indices contain detailed RO
diagnostic information.
800E:0A Sensor test error Bit | Error during the sensor test RO
0 1bin Error at input 1 Obin
1 1bin Error at input 2 Obin
2 1on | Error atinput 3 Obin
3 1bin Error at input 4 Obin
800E:0B Error during two- Bit | Error during the contiguous evaluation of RO
channel evaluation two channels, i.e. the two channels
contradict each other.
0 1bin Error in the first input pair Obin
1 1bin Error in the second input pair Obin
800E:0C Error in the safety Bits | Error in the input pair RO
mat opfarating . 1,0 | 1y, | Error in the first input pair 00
QS:;;;ZPM pair 3,2 | Mpin | Error in the second input pair 00pin
800E:0D Error in the safety Bit | Error in the test pulses in the safety mat RO
mat operating operating mode; i.e. the terminal has
mode: external detected an external supply.
supply 0 1pin Error at input 1 Obin
1 1bin Error at input 2 Opin
2 Tbin Error at input 3 Opin
3 Tbin Error at input 4 Obin

37/44



1.8 H WA &R
1.8.1 EL1904 £ A\t PNP 155 DA R Bk ki A4

BROATEOL T, EL1904 B Btk I Th BEXI AL TOT RS, R BSOS 58 T4 i
TE ) BB

...................... .
EL1904 : e :
L]
' galvanic | :
: isolation :
5V : R . .
» DC 3,3V > uclL : - :
L » 4 N '
» " !
1
DC 3,3V 'y : \—E_
: ]
1 o !
] " galvanic H
g g : isolation : Contact
@ ' :
£ || Ethercar | : ) :
it ASIC : :
5 ; :
4 ”i
a Y A < :
> ' H
N PR galvanic :
I > Ke2 isolation :
]
1

4 x present |
______________________ (]

PR RS S, JEIE e A 24V e R AR R, - SmEEAT RN AR
[FIETE Z BRI T 5 R A R, ARHRRT DU I B kR 55 7 1 T & 4= T g«

TV

Clock Output (Input 1+) i e, 350
Piee — IT T T T T T T 1 T T T T T T
- : typ 4 - t
:-n—ll-: by p. BEOy
Ty i
Clock Output (Input 2+) | yp B
P T T 1 IT T T T T T T 1 T T T T
- : byp dnm t
:-q—llJl pyp BEG
Tl 1
Clock Output (Input 3+) i — Uy 350u
P T T T T 1 T T T T T T T 1 T ™
! byp dma - t
:-q—ll-{ Byp By
T '
Clock Output (Input &+) = Iy p 350
P T T T T T T 1 T T T T T T T (I
-+ By - t

BN PNP E50, T ESARGREET 24V, RATHFEREASBEIEK -SR], ER
TRECHIRK A I DI RE R DG, UM — B IREEPINENE SIF BB T kb Dhge,
R URYE (5 5 8 A 2 2 2 B B A NS 5 O AR K v S8 R0 b 5 A3 ke
R ER .

1.8.2 EL2904 #EHk e R {RFR 4L
24 EL2904 #5310 f) R Fo vFVa [, b i, JF HaZzbds N e i A
Ht E-bus HEAT E B E 77 AT E AL
IDRSErENE
UG AR BT DL B A 2645, RE e EMC AR
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AT DURE 22 A1) 10 At e pl SR ) o0 FE YRS 4L 5

R EL2904 B BIHAT A (n4k i ass5) LGRS, b k%

5 FH I OG HIR R AER,  AT DU RS FER FLE TR I Bl DLR AR . FRATHR IR A
TS S, 40 PS9011-2420-0001,  HT LAEFF G HLE W I AT LAZERF 200ms 20A A fHHL
BE 7o AT DR P Al BRI 50 M s+ 22 ppsi b 7y U AT H

Power Buffer Load
supply Module

N L PE + = + -

elele © lelel ITEI

1.8.3 AX5000 Z4-3EWkE FDD9 4%

AX5805/6 P45 LA P 1 (R [ 2 i 2 PR e SR . WML A T 51K P 3 1)
PN i 220 K At 2 4k FDDQ £ i% .

G hLh g 1) L ol R S R, LN TSR (PWIM) (4 L R AT R ANERA . T LE R i
LB S HOEAT B0 b R UER A DR 1 I oE Fe i, 0K A B T et 2T PWM 1Y
W5

0x3028 K7™ 4= 20% IBGIE FL i, HL 28 [, 0x3014 Ki/~E 10% M fAE i
FER R = R e T AL I

T,

| pairs | Window | Violationlevel | Data |

AMB01 1-xBxx (1] TwinCAT version 2 2.11 R3 build 2221: 3 0xB4 0x14 AXSB05
Motor type in text form (see chapter 3.4) SW=04
0x3028

HLERIASE00] DAFE i R TR 3R 3
https://download.beckhoff.com/download/document/automation/twinsafe/ax5805 de
faultmotorvalues en.pdf

1.8.4 EK9300 RER Hr & EMRH?

Afigs

£ 4 PROFINET M uh H& & %% , EK9300 f¢ # M 10 # DL 7F
C:\TwinCAT\3.1\Config\Io\Profine\GSDML-V2.33-beckhoff-EK9300-20180718.xml F1#% F; 1
FH 22 S L@ P ] 24T A, 0 CX9020+B930 4211, I HiR B e 48 i, fnif
BT 34T PROFIsafe @, FFIER 24 HAECA EL6910,

1.8.5 REMMPR T TFRRUREZHITIAE?
"L
R BCE b R 75 BT A 2 4 VO BB EL[RI2D Hit, 8 i i 2| 2 e MR 1) WeState
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TR E, BRI B2 SEOT NI ERAL T 5 KA, [F— Group FHI LT
ZHFEM . A] L R 7
a. QIEAIE Group, E %4 10 W52 2] HE Group;
b. UIRAEF—/> Group , 1] Ldid Dygesk Wi 52¢ 4> 10 iEHE:, MR XS B2 10 &
P i CAFEWT) A2 2] Group BN E#R 4, H A ThEEHL Connection
ID X RE7E %2 4 TREH AR K] Conn-1d;

= f Tft] Linking | Connsction | Safety Parameters | Process Image | Internal Safety Parameters | Internal Process Im
j“ safeConnShutdown 1 Connection Setiings Connection Variables
FBConnShutdownl Conn-No i | comEerraxk
Connld 2
e
Mods FSoE master o [ Map Stete [ Map Inputs
Watchdog (ms): [100 [] Map Diag ] Map Outputs
. ‘atchdog (ms]
b3] Deactivate] Error D]

[] Module Fault (Fail Safe Data) is COM ERR.

EJ Deactivated

——Deactivated D]

Connection ID
7

1.8.6 Group 4T startup RAERE LB RRE
A Ll IS A FSoE £da kA, Hrh CMD & L~

Safety over
EtherCAT. ™
CMD ﬁft: CRC_D gztri CRC_ 1 =s« ComnlD
Kommando Beschreibung
036 ProcessData
0x2A Reset
Ox4E Session
Ox64 Connection
0xs52 Parameter
0x08 Fail SafeData
0x78 Connection shutted down

40/44



Name

& Message 4 TXPDO X
&' Message 5 TXPDO X
&' Message 8 TPDO X
& Standard Out Va.. X
# TwinSafeGroupl...
# Message_d info ...

# Message S Info ...

#) Message_8 Info ...

# TwinSafeGroupl...
*! Project CRC

¥ Serial Number

#) Safety Project St

# Login Active

#*! Input Size Mism...

¥ Output Size Mes...

#1 TxPDO State

* TxPDO Toggle

* WcSate

* InputToggle

¥l State

# AdsAddr

B Message 4 RxPDO X
5 Message 5 RPDO X
B Message 8 RPDO X
B StandardInVarl X
% StandardInVar2 X
5 StandardInVar7 X
& Control

Onfine

086 FE000D

A 6A 910000
2A05596E0000
0
0:000002 (2)
00000C564 (50532)
0x0000C565 (50533)
OxD000F564 (62820)
D004 (4)
8432
973484
0l (1)

W ™ O = O O 0 0

5.36.70.177.6.1:1002

72CD0000
BSFE0000

Type

Safety.FSO...
Safety FSO...
Safety FSO...

INFODATA...
INFODATA..,
INFODATA...
INFODATA...

IS

EEEEEELE

Size >Addr...
60 2P0
60 450
60 510
01 510
30 580
40 610
40 650
40 00
20 730
20 750
40 710
03 810
01 817
01 820
01 821
01 825
01 827
01 15221
01 15241
20 30860
80 30880
60 330
60 450
60 510
01 510
01 §11
01 512
20 580

In/Qut
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Output
Output
Qutput
Output
Qutput
Output
Qutput

UseriD Linked to

FSOE . RPDO . Module
FSOE . RPDO . Module .
Mezsage 4 RPDO . Con...
GVL_10ms.bComéEmorkL...

FSOE . THPDO . Module
FSOE . T»PDO . Module .
Message 4 T>#DO . Con...
GVL_10mebErrorAckELS..,
GVL_10ms.bRunStopELs...
GYL_10ms.bRestartFbE _...

0 0000000000000 O00CO0O0OO0COCO0COCDOOO0CODOO

5 TxPDO Fl RxPDO 7E 0x2A 1 0x4E Z [A]kAF, N|ZFRIR startup I FEHERT, T HEE A

FLFE:
JE IR ——

N %Sl Kbk

R ool

425

AN 22 S AR i 48 1) Task i []

The TWInSAFE terminals form a modular safety system that exchanges sasety-onented data via the Safety-
over-EtherCAT prolocol. This chapler is intended to help you determing the system’s reaction fime from the
change of signal at the sensor 1o the reaction at the actuator.

Typical reaction time

The typical reaction time is the time that is required fo transmit informaion from the sensor to the actuator, if
he overall sysiem is working without eor in normal operation

TwinCAT TwinCAT
o o
—He L 2 L

Fig. 11: Typxcal reaction ime

RTSensor  |Reaction time of the sensor urtil the signal ts provided at the interface. Typically suppbed by

{ [the sensor manufacturer

RTInput |Reaction time of the safe nput, such as EL1904 or EP1908. This time can be found in the
techrical Gata. In e case of the EL1904 tis 4 ms.

IRTComm Reaction time of the communication Tbtssrypl:anhmeEMAT cycle time, because
|new data can only be sent in 2 new Safoty-over-EMerCAT These imes depend

| |directty on the higher-ievel standard controlier (cycle time of the PLCJNC)

jRTLngt Rezmnnmolmlogtmm This is the cycle tme of the logic terminal and typically
\ranges from 500 ps to 10 ms for the ELS200, depending on the size of the safety project.

| _'Thtxmcyzhmcanumadmmhnmal

|RTOutput Reaction fime of the output terminal. T his typically les within the range of 2 to 3 ms

IRTActor [Reaction time of the actuator. This information is typically suppied by the actuator

{WDComm waltmog time of the communiation

This results in the following equation for the typical reacton time:

bty e e [} e [ e

wih, for exampie

ReactionTime,y, = 5ms + 4ms + 3 « Ims + 10ms + 3+ 1ms + Ims + 20ms = 48ms

Worst-case reaction time

The worst case reaction time is the maxmum time required to switch off the actuator i the case of an error.

% TxPDO A 0X2A, RxPDO A 0x00, Ni5i0H224> 38
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OP JRZES, WecState /& 75 1L 25

1.8.7 LETERA B

_Config
Untitled

Untitied 1_old_Suog3«c5
TwinCAT Project100.tsproj

Microsoft Visual Studio

Thesafety project ‘Untitled1’ should be upgraded completely. An
upgraded project may ot be cOmpativle with okier versions. It

the arejeet is not upgraded complately, files are upgraded
indiridually depending on the changes made and cantherefore
leac to an incompatibility with older versions. Proceed with the
complete upgrada?

(In case of a complete upgrade a backup of the files © upgrads
will be saved tc ‘C:\Users\damianw\documentsivisual studio
2013\Projects\TwinCAT Preject! 00\ TwinCAT Project10))

FERELE TwinCAT FRAH, JTIHMRRA I TR SR ERTM R e e T, HhHdes

FESCAE S P IR B 2 RO K T RE 45477

1.8.8 TEABZETERETFOANZETRE

¥ Waldguell e
BES P 0 e
@] Pet P
b reuis
B g e Tk (e T
PO PO e
L SAILTY

£l (L=
B sty bnbaras
E fan
@ [l e
¢ "= Devica

B Db | (BehaT £
b Do 1 (Bmarat]

P Aa wrroe o Cwrned loadng S property page

Dutnkonue Tooie
Grapher s Dagrondus
e P achage Ras i
Pytfeey

¢ RTech
Test
Vet ddupter fow Google Tesd

Tesi Termglinng
TesmC AT

b Meaguremeet

b B Fensronmant

gl

iy, Depwnioes

Dol pvi e Dt
Group Dragram Editer
Twget Sylem

VS2017 B(# VS2019 H#H HIL, BN EmR T, o LEdFa%3E DSL
Tools/Modeling SDK fi#t. I 231k 4% DSL tools, E#E%3E Modeling SDK, H13C

FRAY “ AR SDK”

42/44



w Wisual Studio-Extensionentw rlcll..nl_'|

Workloads Individual companents Language packs

a@g

4 1< Y < g <.

« Einzelne Komponenten

OO0

1.16.1247.518

R ERE SIKIHEA, #13 TE9000 HE %,
1.8.9 £ TREHRFNIRER CRC 4%

CRC32 in Module description of FSoE-Slave from
Vendor="Beckhoff Automation GmbH & Co. ",
KG' (0x2) with Moduleldent=190 (0x000000BE) 1s

incorrect.
- A . A /s AAAONIN ACK e nnt

AT DLIE 3 B St N R 1 e A R IR SO Rk . RT DATE B T3 R #0E B el s e
TwinCAT B AFH HE 347 55T .

TwinCAT HMI  TwinSAFE  PLC  ElEA(M)  Scope 3 EEN(H)

- RARE R

Untitled1 TwinCAT Project169

patible Devices...

(via ETG Website)...
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1.8.10 The Feedback of the inactive Channel Switch is wrong. Module 0x2 /Channel:0x1

R A ARSUE N 1 A A, BIAE AR TR AR . RIS AR
By Module 2 38IE 1 LR T HPR SR 21 v A 572 Vi B N
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