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e.g. with Laser scanner
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v 3T EtherCAT ) &iE 22 4= Safety Over EtherCAT I} SO A% ;

Ethernet EtherCAT

Header Header

Safety over

FtherCAT. B

CMD Safe CRC_0 Safe CRC 1 ==ss=  ConnlD
Data Data —
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=l Connections
ke Poinker
M Junction

L, wire
= Function Blocks
Painter
Safe AND
Safe Conmection Shutdaown
Safe External Device Monitor
Safe Emergency Skop

Safe Machine Maonitoring

[E E & & & E = E E E D E E E=

Safe Muting
Safe OPMODE
Safe OR
Feldbus - Safe RS
- ddagadaal: -
EtherCAT. P — ‘ Safe Decouple
AWINLAL= Base I/0 TwinSAFE § PLC Control Control Connectivity
<, S W (PID) Safe TOF
- " ' r 'r r Safe TON
y Motion NC PTP NCI CNC Robotics ~ Measurement ieneral _
e Technology R Fointer
: 2 Comment Connectar
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Function Block Emergency Stop state
and diagnosis

d= :
State:
0 undeﬁned PLCReset PO Restart
1 RUN EL1904Channell O] EStoplnl [ & Error O]
2 STOP £L1904Channel3 1G] EStopln2 | > 100
3 SAFE Extern @ EStopin3
§a] EStopind
4 ERROR MO
5 RESET ] esoris
f0] EStopln?
g g-IE—?_i$ OUT §5] Estoplng w"{;:‘"“—eszopme EL2904Channell
L EStopDelOut
DIAG: £L1904Channeld %} E;’::

Bit O Discrepancy error input group 1
Bit 1 Discrepancy error input group 2
Bit 2 Discrepancy error input group 3
Bit 3 Discrepancy error input group 4
Bit 4 EDM error EDM 1
Bit 5 EDM error EDM 2
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Input terminal (4 clock outputs and 4 digital inputs)

Certified in = EN 61508 SIL3
accordance | = EN 954-1 Cat. 4

r

to = DIN EN ISO 13849-1 PL e TE
= NRTL, UL508, UL1998, UL991 =
= EN 81 (as applicable) M.

= EN 13243 (as applicable) juy =

- 98/37/EC Machinery Directive ,_m%

High = Communication error E ==
diagnosis = Processor error __i
- \

Sensor error g%
— External supply “ 'QI

— Cross-circuit detection -
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EL1904 configuration | —

= Logic of channels
-Single logic ( EIA )
BRIRE &5 &20]......
-OSSD asynchronous analysis

E}EHIXEE f‘éﬁlﬁ%
-OSSD any pulse repetition
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BECKHOFF

Output terminal (4 safety outputs)

Certified in | = EN 61508 SIL3
accordance |= EN 954-1Cat. 4
to = DIN ENISO 13849-1 PL e
= NRTL, UL508, UL1998, UL991
= EN 81 (as applicable)
= EN 13243 (as applicable)
= 98/37/EC Machinery Directive
High = Communication error
diagnosis = Terminal error

— Processor error

— Under-/overvoltage

— Temperature monitoring
Actor error

— External supply

— Short circuit

—  Wire break
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EL2904 Configuration S 81 RF00 |
-Standard outputs active: EJ{ okt EEZ?EZii & Ir jw@?
j—lﬁj::%'& 4%1::“ Iﬁ?l‘l? = %H* @/ Cutput Channel 4 ooooclj
NL2IBiE
-Current measurement .-L'.-L
active: iE
M AL kva \|z =] — J— _...-_
EJ&L)\E%:_?EG'I*E.&&EEEE%E oI Oﬂogog Ouoc%“lj
N [m] 66 '656 J : ﬂ_,
) . ] : BN B 00000 ©OOOO
Test\lrjg of ouEputs active == R —
NFHHBAIKALE0SSD A6 68
AT 2RI K | oo
B QS =
66086
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Logic terminal (no local outputs)

Certified in | = EN 61508 SIL3
accordance |= EN 954-1 Cat. 4 !
to = DIN ENISO 13849-1 PLe

= NRTL, UL508, UL1998, UL991
= EN 81 (as applicable)

= EN 13243 (as applicable)

= 98/37/EC Machinery Directive

TwinSAFE = 255 function blocks

Configura- = 128 connections

tion = 14 FB types

= Min. WD Time 1ms

= Complete Diagnosis available on EtherCAT

>an >agengllll
N | >m (o>m |88

* High performance EE
= Short reaction time an
EL6900
High = Communication error S,

diagnosis = Terminal error

— Processor error

— Under-/overvoltage

— Temperature monitoring
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=E 12 mm | E 24 mm C
i % = H54EEDC24V 0.5ABH  pem
EEIBISIREE | 128 eF 7-15 EREE
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EP1908-0002

M12, screw type

IEC 61508 SIL 3 and DIN EN 150 13849-1:2008 PLe

B

A2 e FSETIRE

e §- > BIDIPERIPET , EARSIEIMER RSN ;
- @ > SF52HZ 500HZAREIEIT , FTRES AR SR

UEED

The EP1908 TwinSAFE EtherCAT Box
has eight fail-safe inputs.
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® FIoTeEq .
IEC 61508 (SIL 3)
ISO 13849 (Cat4 / PLe)

=~

o TEIMNEBIEE , BT
FSoEfEmiTEES

® EIITWIinCAT Safety 4
FERE

0 TEIFIE, SHIRTES
FETETWINSAFE 1218
FEHREL6900
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STO Safe Torque Off
Stopping SS1 Safe Stop 1 — STO
Functions S$S2  Safe Stop 2 — SOS
SOS Safe Operating Stop
SLS Safe Limited Speed
Velocity SSM Safe Speed Monitor
Functions SSR  Safe Speed Range
SMS Safe Maximum Speed
SLP Safe Limited Position

Position SCA  Safe CAM
Functions

SLI Safe Limited Increment

Acceleration SAR Safe Acceleration Range

Functions SMA Safe Maximum Acceleration

Directional SDIp Safe Direction Positive

Functions SDIn Safe Direction Negative
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Safety-Input Safety-Inputs Safety-Inputs Safety-lnputs
- { g'o' BERRAARNT)
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. |gusnnnmnnng] |
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EtherCAT TEEEY
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! RESRS

-l ' : E!ln :
';% LR [ 9
h - EtherCAT-Kemmen - T

nHnnnnnnNnNN G
SRR RRAS SRR RS AR RS
e P e e B e e e, S

2 S B
EtherCAT Box I ‘

Panel-PC

EtherCAT-Servoverstarker AX5000 Safety-Outputs

A ’ raEwny 4l
A 1

ARR

Safety-Drives mit TwinSAFE-Optionskarte TwinSAFE-PLC

Lichtgitter
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&0 Safety DiagDemo2 - Microsoft Visual Studio (Administrator)

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Data Tools Test Window Help
RN = - NN N e e = = A P ~| | (% [oCreTabl | G 5 BB -
8820 |er o> - |3 Olesw & |D

Solution Explorer MRl TwinSafeGroupl.sal” X [E AN MRS ErrorAcknowledgement.sds
=1 B
7 Solution 'Safety_DiagDemo?' (1 praject) ° R l | N
4[5 safety DiagDemo2 o 2 = ., 4 3 .
- (@l sysTem FBAnd1 b 5= rson
[ MoTION
PLC Schutztuer Freigsbe
z - Freigat Ornl =
a4 saFETY . — 2 Qo | 1
chutztu
s [ Safety DiagDemo2 VSR 1] Andtnz | B om2 |
4[] safety DiagDemo2 Project Sehumtier B g) anginz 1) orinz —=. . A
4 % TwinSafeGroupl ] Ancins ] onns | . I I
4 [& Alizs Devices = ) =
AndInS Orlns
I# Device 2 (EtherCAT) - Elles ERS
JH Device 2 (EtherCAT) - | fE] Anding: ] orins
T ErrorAcknowledgemer £9] Andin? ) 1) orn7 Orout [ SemeFehler
1] FreigabeSchutztuer.sd:
T Reoare e [E] Andins E— D s 5] onng
. - FBAnd2 .
= = = = ERROR
[@ safety_Diagbemo? Instance .
[ c- — p] o & A —
4 Fvo 5] Andin2
4 % Devices 5] Anainz
4 B Device2 (EtherCAT)
8 fmage [E] Ancns
8 [age-Info ;;E‘::;’ L2 £] Andins
2 2 SyncUnits [E] Ancmne
4 Inputs AndIn? dout o]
. [ Outputs Femi® 5] Resrt &
AndlIng
. [ InfoData ey
4 1 Tem1(EKuioL Nethus A 5] esipint [ & rror [ st 003 = 0y
=] Nothus® B coping
> [ WcState
. [ InfoData f0] Estopin3 onn1 >1
. Term2(EL1202) 5] Estopins ol
> % Term 3 (EL2202)
EStopins
. 9 Term 4 (EL2262) = Bl
5] Estoping safeAND .8
> Term 5 (EL1904) FRAndd 1] omns
. Term6 (EL1004) 5] Estopin? ] orns
§ Deizy Time (ms
oo - Men [ o
’ Tom (E16300) Lestoppeiout [0 oz 5] o7 Orout ) Fressce-Meter
» ¥ Term 10 (EL6G0L) ] emit 5] Andin3 5] onne
% Term 12 (EL9011) Bl [5] andins State: 003 —
. [ Box 11 (ELIBOD_VSi0L_mitFoE) State: 004 Sl i
» & Mappings &
5] Anains &
F|edee— 5] Andln? -AndOut =X
fl [ . b <
T — Command

] Solution Ex.. [N

w Iy Team Ex

Watch1 ~ 3 X Variable Mapping

Expression Function Name Instance Name Port Name Direction Assigned Variable  Data Type Alias Port

safeAND FBAndL Andln2  input  Schutrtuer A safeBaol 7 Device 2 (EtherCAT) - Term 5 (EL1904).Channel &

safeAND FBAndL Andln3 | input  Schutztuer B safeBaol 7 Device 2 (EtherCAT) - Term 5 (EL1904).Channel & 1
safefstop FBEstopl Restart input  RestartNA Bool [J] Restart.Channel 1

safefstop FBEstopl EStoplnl | input Nothus_& safeBool (1] Device 2 (EtherCAT) - Term 5 (EL1904).Channel L

safeTwohand | FBTwohandl | TwoHandl | input | FreigabePresse 1A | %#feBool (™) Device 2 (EtherCAT) - Term 5 (EL1904).Channel &

Safety Project Online View [RElEHEINISUERTIRYN [ Error List Results §, Breaky ediate I Pending Changes
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TWINSAFE  PLC  HERLUM  SQLQ) TEM W6HS) &Esa0)

Generate Documentation

Export Project (as xml file)
TwinSafeGroupt

Network 1 I

Verify Safety Project (Project Level)

Dacumentation for scbution

S

Verify Complete Safety Project (Project and Hardware Level)

TWinCAT Project10 ¥ Download Safety Project
" b < = AL i Delete Safety Project
ST A= e v il , ,
= ot gd" Show Online Data of Safety Project
A= oreme’
= P M
‘-‘.— .
A~ oK
" — ——
-
Date: 17.03.2011 Je
1
) | | 4 |} ) | ) X X )
FB_AND1
Type. Sate AND
Target System
PE. TR ESpt sOmoe  J— AN A
T ramerm e PN TN Al Mo R T
m < At
5% Paramens T—
. Ser orter 227 e  preay
2l VLN sumter A
oo Tree L4900, PewdArE ML
Pordott Rovitan 114900000020 14 At
11 Aute W A "ee e
2 EPCAT Aaer aon
a Provoan Pot Torm 4 EL2%04) -0
os
.
Cagh .
LR ] ’ L'vﬁm - r -
T T L—
s MY s r i BECKHOFF P Sttt

.- ——— P
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TwinSAFE §i7=mm & FBARBINE
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= TwinSAFE Loader



TWINSAFE Loader BECKHOFF

TWinSAFE Loader{EF :
BIITWINSAFE Loader o] LASCIIZ
18R M, BAEEF RS
TWInSAFE.bin TWINCAT 3 187 , H{EER P4

O
§

RN W] S |SW | gianE
ijlﬂ ﬂd o’mﬂcsmtjlillgr

TwinSAFE Loader ADS over EtherCAT (AoE)
EtherCAT Mailbox Gateway



TWinSAFE Loader BECKHOFF

Q : WIEINTWINSAFE T2/ & ?
A : BiZWindows HIGSIRRAF (emd ) HTREREFTE -
5N :

TwinSAFE Loader --gw 192.168.1.254 --user Administrator --pass TwinSAFE --slave 1007 --proj ./example.bin

B Administrator: C:\Windows\system32\cmd.exe o | & \ﬁ

IC:%>TwinSAFE_Loader ——gw 192_168.1.254 ——user Administrator —pass TwinSAFE ——slave 1887 —proj .~ example.bin

FUNCTION_BLOCK NT_StartProcess  ( : IJIZE TWinSAFE Loader.exe BETF&ETIZ ? 5

B2RTE ?

A : TWInSAFE LoaderiAiEB&iEi |
TWINSAFE Loader.exe i£7GE& & ;

DIENAME  ERRID SR N EnEE

COMPOLINE http://download.beckhoff.com/download/docum

THOUT ent/automation/twinsafe/twinsafe loader en.pdf

MT_ StartFrocess

NETID BUSY
PATHSTR  ERR



http://download.beckhoff.com/download/document/automation/twinsafe/twinsafe_loader_en.pdf
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BRHZEL T

- ERSIERE 212 NTWInSAFE &R
- BRERE 512 MNhRER
- £% 128 TWInSAFE Group
- REEF 40 BAF
- 245 Backup / Resrote IfgE
- XIFFE =77 FSoE 1855
- EEO
- Safety-over-EtherCAT
- TwinSAFE SC
- PROFIsafe (Slave, Master)
- FRIREES |
- BEBEETEENE , ZEIANEESH ]
=
68
BECKHOFF

[
25
=]
e
=
&3
Y]
- - |




TWINSAFE — One Tool Solution EL6910

BECKHOFF

gl 55 | B
““““““ T
TwinCAT

XCAD Interface Safety

= =] M | N
: Safety over Tw .
-
E t h e rCAT® " PROFlsafe
(S
==
fan
— mm
Customization ad
EtherCAT ~ EJEI
Mn
lunun o
S - - -
88
EtherCAT ~ ,
T ¥ EtherCAT-—
gj_:{ii Eg E Salely over Iii
EEEE @ E—§ EtherCAT. '-,
O] b b
- 4 | R
TwinSAFE & i &
TwinSAFE SC k|
analo "
9 Standard

analog / digital Drives

N

TwinSAFE Loader

PROFlsafe

3d party drive

Ll
Safety over
EtherCAT. H

3d party drive

Safety over
EtherCAT.

=]

{
‘.r «
ke
% v

3d party encoder



EL/EJ 6910 $hF=am & FBIARITER

— 85=7 FSoE {8 &ER BECKHOFF

Q : FSoE & ZBeckhoff IMBZ SN ?
A A=

FSoE 2ETFEtherCAT NZL£tMY , Bt UABREZ =iBE
FSoERYIZER ( Fuh/Muh )

(o]
paumMuLLER BECKHOFF B
ANK

EOLLMORGEN i

Recause Movorn Malrers™ S ICK
LTi DR|VES Sensor Intelligence.

MESCO ﬁelectmnic ® ititaas

Engineering CODESYS ISH

“; STOBER |XXAT# YACOUB

he HMS group Automation GmbH



TWIinSAFE #ircm & FhiiARpuig BECKHOFF

= TwinSAFE SCI=IR



EL/EJ 6910 #ircam & FizANT4A

——TwWInSAFE SC BECKHOFF

TwInSAFE SC (Single Channel)
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®s 0 ve.
Analoginput

EL3124-0090 4...20 mA, diff., 16 bit, TWinSAFE SC

EL3214-0090 PT100 (RTD), 3 wire, TWinSAFE SC

EL3314-0090 Thermocoupler input, TWINSAFE SC

Position measurement

EL5021-0090 SinCos encoder interface, 1 Vpp, TWINSAFE SC

EL5101-0090 Incremental encoder interface, TWINSAFE SC

Communication

EL6224-0090 |O-Link terminal, TWInNSAFE SC

EP3174-0092 +10V, 0/4...20 mA, diff., 16 bit, TWInNSAFE SC
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TwinSAFE Compact Controllera
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Safety C
- Subset of C

- Available Data Types:
- Boolean values
- (safe)INT8-32 signed and unsigned

- Data Operations
- Bool operations
- Bit operations
- Arithmetic operations
- Comparisons

- Control Structures
- |If-Else
- Switch-Case
- While
- For
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