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The TWInSAFE System BECKHOFF
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BECKHOFF
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BECKHOFF
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1. Mixed network for standard and safety functions (EtherCAT in below example)

2. Standard network with a decentralized safety island (CX controller in below example)
3. Separated network for standard and safety functions (CX with underlying CAN Bus for example)
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S-Address of KL/ELx90x

The S-address has to be set for each terminal

The S address has to be unique within one system
manager configuration

S-address is binary coded
— Range 1-1023

for KL terminals and EL6900 and EL2904
— Range 1-65534

for EL1904

BECKHOFF




Safe Data Exchange BECKHOFF

Safety

Address
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Safety Protocol/FSoE Frame

FSOE Frame

The FSoOE Frame is a
data container
mapped in the
process data of the
devices.

A new FSoE Frame is
recognized if at least
one bit has changed
according to the last
frame.

For every 2 Byte
SafeData a 2 Byte
CRC is calculated.

Up to 14 Byte
SafeData can be
transmitted.

Ethernet

Header

Safety over

EtherCAT
Header

EtherCAT.

CMD

Safe
Data

CRC_0

Safe
Data

FSoE Frame

CRC_1

BECKHOFF

Conn ID



Safety-over-EtherCAT

CMD Description BECKHOFF

CMD Safety over

*nnomaldala o EtherCAT.

IS set to Ox36 or

0x08. CMD [S)ZIZ CRC_0 [S)‘:;Z CRC_ 1 ==ss ConnlD
= During startup or in

case of an error the

CMD is set to Ox2A,

Ox4E, 0x64 or 0x52 L

and the SafeData Command Description

: 0x36 ProcessData

DOES NOT contain Ox2A Reset

the safety input or OXAE Session

output signals. 0x64 Connection
= Command 0x78 0x52 Parameter

means that the 0x08 FailSafeData

0x78 Connection shutdown

connection is
shutdown.
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KL/EL1904: Safety Input Terminal, 24 V DC

Input terminal (4 clock outputs and 4 digital inputs)

BECKHOFF

Certified in
accordance to

= EN 61508 SIL3

EN 954-1 Cat. 4

DIN EN ISO 13849-1 PL e
NRTL, UL508, UL1998, UL991

EN 81 (as applicable)
EN 13243 (as applicable)

98/37/EC Machinery Directive

High diagnosis

Communication error
Processor error
Sensor error

— External supply

— Cross-circuit detection
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S-Address of KL/ELx90x BECKHOFF

EL1904 configuration {:{}m . )
= Operating modes %\/\II_I_I_I_I_ @_E
— Digital =
— Standstill monitoring 1 DET
— Standstill monitoring 2 ==
= Logic of channels %%
— Single logic - -
— OSSD asynchronous ?_2
analysis Eapy
(no sensortest) 5 gl
— OSSD any pulse repetition D
(no sensortest) %%
— Short cut is no module fault an

m
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—
o
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EL1904 Operating Modes

= Parameters are set on an own tab Parameter
under the TWINSAFE connection.

= 8000:1 Operating Mode
— Digital
— Standstill monitoring 1+2
= 8001:1-4 Sensortest active
— True/False
= 8002:1+3 Logic of Channel
— Single logic
— OSSD asynchronous
— OSSD any pulse repetition
— Short cut is no module fault

= 10EO0:1+2
Required for Backup/Restore mode (can not be
changed by the user)

BECKHOFF

Solution Explorer

=E

%! GVL.stinfoCon2EL2904
> [l PlcTask Outputs
4 -;;’ SAFETY

4 |3 Untltledl
4 |@ | Untitled1 Project
4 .7 TwinSafeGroupl
4 |47 Alias Devices

ComeErr.sds
% Device 2 (EtherCAT) - Term 3 (EL1904).sds
@ Device 2 (EtherCAT) - Term 4 (EL2904).sds
] ErrorAcknowledgement.sds

FSoE Address: 1 e Dip-Switch: Physical Device: Tem
El o

Safety Parameters | TwinSAFE Connection |

4 8000 FS Opetdlng Mode

''''' 0 Sublindex 00C 1

8000 01 Operating Mode digital
4 8001 FS Sensor Tat

8001:00 Sublndex 5

8001 01 Sensortest Channel 1 active True

8001:02 Sensortest Channel 2 active True

8001:03 Sensortest Channel 3 active True

8001:04 Sensortest Channel 4 active True

4 8002 FS Logic of Input pairs
8002:00 Sublindex 000 5
8002:01 Logic of Channel 1and 2 single logic channel 1/2
8002:03 Logic of Channel 3 and 4 single logic channel 3/4



KL/EL2904: Safety Output Terminal 0,5 A 24 V DC BECKHOFF

Output terminal (4 safety outputs)

Certified in = EN 61508 SIL3 - -
accordance to = EN 954-1 Cat. 4 ‘-_!‘._.
= DIN ENISO 13849-1 PL e —
[ (N .
: Eﬁ'l;.l é;S;)S,IQLl;L|998, UL991 C 1 ol
pplicable) -
= EN 13243 (as applicable) 6 ﬁ 6 5
= 98/37/EC Machinery Directive : L=
(o
High diaghosis = Communication error gg 5!6 2
= Terminal error :
— Processor error | W
— Under-/overvoltage - !'! !I
— Temperature monitoring 6 6 6 6
= Actor error | Ml
— External supply AE e
— Short circuit a8 88
— Wire break oo
1oy oa




KL/EL2904: Safety Output Terminal 0.5 A 24 V DC BECKHOFF

= @l RxPDO

EL2904 Configuration &) Output Channel 1
Standard outputs active: @, Output Channel 2 |
P | Cutput Channel 3 & @ﬂ@ jeg
= Standard outputs and safety ®| Output Channel 4 =
outputs are logically AND T |
connected. (057706 07 08

Current measurement active;

| ﬁil:‘
[ 1]

SH | E| N |G|
SN | SN | SN [N |

Testing of outputs active:

= The test pulses of the output
signals can be deactivated with this
setting.

= When deactivating the current g;—f —1
measurement a common ground Y Il 3 | dal
can be Used hET)E CO000 |©O00Y

: ’

M| SN

s| >N
Flz| DN

o
~

|

= J]

wrﬂ
ms
[+ =4
=°
=&
=]
=
-

!
1



EL2904 Operating Modes

BECKHOFF

Solution Explorer

= Parameters are set on an own tab “Safety

Parameter” under the TWIinSAFE
connection.

8000:1 standard outputs active

— True/False

8000:2 current measurement active
— True/False

8000:3 testing of outputs active

— True/False

8000:4 error acknowledge active

— True/False

10E0:1+2
Required for Backup/Restore mode (can
not be changed by the user)

=

» %' GVLstinfoCon2EL2904
.l PlcTask Outputs
a |[&] SAFETY
s @ Untitledl
4 |4 Untitled1 Project
4 ;7 TwinSafeGroupl

4 a7 Alias Devices
ol ComErr.sds
¥ Device 2 (EtherCAT) - Term 3 (EL1904).sds

a@ Device 2 (EtherCAT) - Term 4 (EL2904).sds

%] ErrorAcknowledgement.sds
Bl - .

FSoE Address: B A Dip-Switch:

Safety Parameters | TwinSAFE Connection |
4 8000 FSOE Settings

o, 1
v JUb!HG':.!. uuy 5

8000:01 Standard outputs active False
8000:02 Cument measurement active True
8000:03 Testing of outputs active True
8000:04 Emor acknowledge active False



EL6900: Safety Logic Terminal BECKHOFF

Logic terminal (no local outputs)

" EN61508 SIL3 N %2(23 ?gspgcatl)igme) =
Certified in = EN 954-1 Cat. 4 iy Machi'?]%r -
accordanceto |= DIN EN ISO 13849-1 PL e ot y AN
= NRTL, UL508, UL1998, UL991 55
-
= 255 function blocks " Complete Diagnosis aa
: : available on EtherCAT ‘
TwInSAFE = 128 connections « High performance -
Configuration = 14 FB types gn p o A
. . = Short reaction time o |
= Min. WD Time 1ms 6 6'
= Communication error EE
= Terminal error 66
High diagnosis — Processor error il
— Under-/overvoltage i
— Temperature monitoring o




Comparison EL6900/KL6904

BECKHOFF

Width 12 mm

Output No local outputs
Max. number of connections 128

Max. number of FBs 255 FB

Min. WD time 1 ms

Available FB types 14

Diagnostic data

in the Process data

Data trans-mission rate interface

100 MBit

24 mm

o] 4 outputs 24 V DC
L B
-
(T} 715
-
HH 48 FB
-
a8 100 ms
|
== °
LL
— asynchronous
=
Y 1.6 MBit

o
—
o
~N

|

BRI EE T

8

2| N

lls| DN
I

=
8

- >l
| om

|
[

= e B
-
an
ey
==
T
|
==
88
) |
==
an

=
S
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First Project Step-by-Step BECKHOFF

Certified Safety Functions /’;ﬁ
’/'wfn’,p'FE’

Validation & Calculation done and already Eihereare el
approved by the TUV! ”

.’ -‘I“.‘“ooun
i

Y
Y s
i us

B’ nan
o

» Choose the function appropriate to
your necessary PL

Application guide

TwinSAFE
= Wiring notes
= Terminal parameters
= Setting of the FB
http://www.beckhoff.com/english/download/twinsafe D o @ BECKHOFF

.htm?id=71003127100377



http://www.beckhoff.com/english/download/twinsafe.htm?id=71003127100377
http://www.beckhoff.com/english/download/twinsafe.htm?id=71003127100377
http://www.beckhoff.com/english/download/twinsafe.htm?id=71003127100377

First Project Step-by-Step BECKHOFF

ESTOP BECKHOFF New Automation Technology Circuit examples

Required: PL e

The hardware is done accordingto = 2.4 ESTOP function variant 4 (Category 4, PL e)
chapter 2.4 Application Guide

—> Assign the settings to
TwWInSAFE. L

= s
- .
i i T margor — —
LB _ =
- | Lt — —
[—‘ 8 e ol 4
apeeces LA B 1)
bl ] - [ : & o6 66
gl p— ._ .
80  ceee U D - o wmmm
516 . [(Esmginz et oo
Emergency stop- *: ) B e
button r 3 = L] 2| LL AL
L L i 4 2 88 00

Cosssiveiien
g
%

I

:

[ 3
aeaentiing)

bl Tsnp0ut |

cces | 7'»""_l S hcnsated

Logical connection in
—— the EL3300

Ssag i) L‘L
%

:
'...........

K1

a
Ll

Le
re

l\iaﬁ'



First Project Step-by-Step BECKHOFF

Input EL1904 =0
“Cranel [sgra |

1 ESTOP Channel 1 1]
2 ESTOP Channel 2
3 Restart

4 EDM

|
i

-
i

Wz S|
5| Ol S|

W

= O
=<

=
=)

g
>N

{lwmm i
m
Q
=
=
=
5
-

j

Output EL2904 |

1 Relay

= "1

| Gl [E| ]

=] |
= 3] IF
= ) |
[ ===

5| Gl >N
Wz Slz S|

2
3
4

SN | SN | >E|>NH]|

>m |
= 3] |5
>me

(mm
23
= g



First Project Step-by-Step BECKHOFF

= Safety parameters are settings (depend on the terminal):
— TwinSAFE terminal (e.g. operation mode)

— single channel (e.g. sensor test)
EL1904 (applies to all EL1904 used)

See Application Guide —  [Parameter Value
INn this case app”cation IN | Sensor test channel 1 active Yes
Sensor test channel 2 active Yes
Chapter 2.4 Sensor test channel 3 active Yes
Sensor test channel 4 active Yes
Logic channel 1 and 2 Single Logic
Logic channel 3 and 4 Single Logic
EL2904
Parameter Value
Current measurement active Yes
Output test pulses active Yes

= The combination of all safety parameters defines the safety level of
the function - it is important to set all safety parameters

properly!
= They are similarly necessary for faultless operation.



First Project Step-by-Step BECKHOFF

Solutian Explarer = I > B TwanCAT Project? 3=

T;'i Saltion "TwinCAT Praject?’ [1 praject] e !MH [ BherCAT | Orine | Eok o]
& 3 TwinCAT Project? Hame: Dz 3 (EiheeCAT) . 3
g E:E;TM Cbject K; a0 10030
E] ztcnw Type: EtharCAT Masler
i cor Comners :
+ o

a5 Devices
a == Device 3 (EtherCAT)
#d Image
L) ]magz-]nfl:- [ Driabbad Gﬁ-ﬂ.ﬂﬁj’-‘lﬁt& _
2 Synclhnits
Inputs
B Oukputs
v [ InfoData
4 [ Terrn 1 (EKL100)
.l [mfoData
B Term 2 [ELG30T)
B! Term 3 [EL1304)
B T d (ELA04)

H Term 5 [EL1014)
:ﬂ Tarm & [EL2M4) Murnkar Box hame Addrazz  Type In Size Ot Size  E-Bus im...
" Mappini I i1 Term 1 [EK1100) 1001 B0

iz Term 2 [ELGS0D) 1002 ELGS0 0 20 1810
3 Term 3 [EL1D04) 1003 EL1G04 0 LT 1610
" Term 4 [EL2804) 1004 EL25(4 6.0 &0 1389

is Term 5 (EL101£) 105 gLinig 04 1M
o ] Term & [EL2004) 1005 ELIHM a4 1199

"l 7 Term T [ELS011) EL%011



Create a TwinSafe Project BECKHOFF

1. SAFETY: Add New ltem

Solution Explorer ~ [ WSolution Explorer v 3
) | &
=g Solution TwinCAT Project?' (1 project) > Solution TwinCAT Project? (1 project)
« [ TwinCAT Project2 " I TenCAT Rigjec?
| ot SYSTEM J > uﬂ SYSTEM
> 2] MOTION
2 MOTION pLC
L PLC @ 4 [B SAFETY
(4 SAFETH-— a |33 SafetyProjectl |
C++ | 2 Add New Item... Ctrl+Shift+A s+ ] SafetyProject1 Project
s [0 | ] Add Existing Item... Shift+Alt+A 4 7 TwindafeGroupl
s M Do 4 |57 Alias Devices
2 ] ErrorAcknowledgement.sds

4 =% Device 3 (EtherCAT)

*8 1maae Results in this “default” structure



TwWinSAFE Master BECKHOFF

. [ SYSTEM
ezt NC / Motion

a |&3 Safety Project
"3 Target System
a4 o F Twin5afeGroupl

Double-click here to “point at” the master

a 47 Abas Devices

| ErrorAcknowledgement.sds

Ty TwinSafeGroupl.zal
Safety Instance




TwWinSAFE Master BECKHOFF

Target System™
= Select the master N/A | N/A

User Administration

! AC—1 Target System: ELEIXX
I[[[] Physical Device: not available @ -
118 Software Version: not available
00
Serial Number: not available
26 Project CRC: not available
o0 Map Serial Number: [ Map Project CRC: [F]
57 Version Number: 1 ;
oo FSoE-Address: 2
A Dip-Switch: not available ~ AR
o: 0
: R Teminal View: 0 2 0
{ : n
o« NNTNNNNEN
AmsNetld: not available

AmsPort: not available



TwWinSAFE Master BECKHOFF

Choose physical terminal for mapping 7#_5 £ f
= Select the master —— -
Choose local device
Search:
Teminal: | (. Device 3 (EtherCAT)

=- Teqg K1100

= Confirm the FSoE address Target System: | EL69X0]
Physcal Device:  [Tem 2(EL6900) ] (5

Software Version: 03

Serizl Number: 00165534

Project CRC: xD68D

Map Serial Number: [ Map Project CRC: ]

Version Number: 1

FSoE-Address: ]

Dip-Switch: 2 o
or MARAAAAAA

Ams\etld: 10.0.28.21.41

Ams?ort: 1002



Select I/O Terminals

BECKHOFF

= |[mport of I/O Terminals
v 1 X | SafetyProjectl* X

Solution Explorer
e
3 Solution 'TwinCAT Project2’ (1 project)
4 3 TwinCAT Project2
@l SYSTEM
MOTION
PLC
4 |5 SAFETY
a |4 SafetyProjectl
4 [;‘ SafetyProjectl Project
4 27 TwinSafeGroupl
4 &7 Alias Devices |

Target System™

User Administration

Select from /0 tree

I Errorf Add » (
@ Tvs./mSafe Import Alias-Device(s) from I/O-configuration
@ SafetyProjectl In=
C++
p Vo
4 " Devices

4 [@3 SAFETY
4 [} SafetyProjectl
4 | @] SafetyProjectl Project

4 Device 3 (EtherCAT)

4 1 (L1100 \/
[¥] Term 3 (EL1904)
[¥] Term 4 (EL2904)

| Select Al || Select None ]

e

¢ TwinSafeGroupl

lias Devices

1 Device 3 (EtherCAT) - Term 3 (EL1904).sds
Device 3 (EtherCAT) - Term 4 (EL2904).sds

1 ErrorAcknowledgement.sds
# TwinSafeGroupl sal
SafetyProjectl Instance




Select Safety FB BECKHOFF
4 || SAFETY Toolbox <\'g>;
x} Untitledl 4 Comments

4

=— Toolbox

= Open the group and select a FB from ’ U;"t;tv'v‘f:slazg’foﬁtpl L zzi:::entConnector
the toolbox. Expand//, B e e

¥ Device 2 (EtherCAT) - T A Poirter |
&Y Device 2 (EtherCAT) - T
I ErrorAcknowledgementy il Network-
] External Device_1.sds L, Connection
&l FBErr.sds 4 Function Blocks
] ResetEStopl.sds R Pointer
0l RunStop -1 digital inpy safeAnd
_@ LinaleOroupl oal safeConnShutdown
[&] UntitledT Tnstance catsbE e
C++ E
« Fo safeEdm
4 "% Devices [§| safekstop
4 =% Device 2 (EtherCAT) safeMon
)\4: Image safeMuting
*
.+ Image-Info safeOpmode
2 SyncUnits
Inputs safeOr
@ Outputs @ safeRs
» [ InfoData )] safeSr
4 i Term1 (EK1100) FE  safeTof
@ InfoData .| safeTon
B;
4 M Term 2 (EL6900) safeTwohand
4 Connectionlnputs o
4 General

%! Message_2 TxPDO
%' Message 3 TxPDO




Safety Applications Realized by Certified

Function Blocks BECKHOFF

Example: Emergency Stop

= Further FBs: machine monitoring, operation mode, AND,
OR, etc.

(i safeEstop
FBEstopl

Restart

PLCReset JO] Restart

Settings of the
input group

E-Stop |nput5 {ELIQOJChanneIl é EStoplnl &

EL1904Channel3 jO] EStopln2 :> 100

Extern JO] EStopln3
}5] EStopind

§3] EStopInS
¥3] EStoplné

$3] EStopin7

§5] EStoplng Delayl"gge (ms_EStopOut [D] £L2904Channell

Output

[ EL1904Channel4 }G] EDM1

EDM I 2 Delayed

output




Settings of the FB Inputs

Break contact:

BECKHOFF

Properties

= The direct signal will be used.

= Input signal logically 1 -
FB input logically 1

Make contact:

= The inverted signal will be used.

= Input signal logically 1 -
FB input logically O

EStopInl In Port

o izh | =

Channel Interface Two-Channel
Discrepancy Time 100
Single-Channel1l Break Contact (NC)
Single-Channel 2 Break Contact (NC)

4
In Value False
Object Index 8
Var Id 3

4

Assigned Variable EL1904Channell
Peort Name EStopinl



Settings of the FB Diagnostic BECKHOFF

Properties
FBEstopl FBEstop

Activate FB diagnostic data

= Map Diag
= Map State o (2 | )
S
Map Diag True | Toggle these from
Map State True False (the default
4 € value) to True
Graph Level 0
Order Of Execution 1
State
Type 11
4

Safe Inputs After Disc E False

Function Name safekstop
Instance Name FBEstopl



Settings of the Group

Activate group diagnostic data

Map Diag
Map State
Group signals:

ERR Ack

Run/Stop (assumes RUN if not
connected)

Com Err
FB Err

Out Err (not used: no local
safety outputs on the EL6900

Properties

Networkl Network
o 20|

4

Map Diag
Map State

ERR Ack...
RUN/STOP

IntId
MNetwork Order Id

COM ERR...
FB ERR...
QuT Err...

Network Name

BECKHOFF

True
True

ErrorAcknowledgement.Channel 1
RunStop - 1 digital input_1.Channel 1

1
0

ComéErr.Channel 1
FBErr.Channel 1

Networkl



Mapping of the Signals (alias abstraction layer) BECKHOFF

Solution Explorer

e =Ry
¥ GVL.stinfoCon2EL2904
PLCReset FOJIRERRE __ B PicTask Outputs
4 (&) SAFETY
| 4 [ Untitledl
EL1904Channell @ EStoplnl | & Error 4 |@) Untitledl Pr oject
EL1904Channel3 [0} gxgpggg__> 100 = @ TwinSafeGroupl
Extem [O] EStopln3 | 4 |57 Alias Devices
1] Estopind Uil ComErrsds
§0] EStopln5 ¥ Device 2 (EtherCAT) - Term 3 (EL1904).5ds
$0] EStopiné Iﬁg Device 2 (EtherCAT) - Term 4 (EL2904).sds
¥5] EStopin? ] ErrorAcknowledgement.sds
) ECtaning Delav Time (msl ceiim s B cinabarc .. Il Evternal Device 1 cde

Variable Mapping

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

safeEstop FBEstopl Restart Bool [:_| ResetEStopl.Channel 1

safeEstop FBEstopl EStoplnl  input EL1904Channell | safeBoal _| Device 2 (EtherCAT) - Term 3 (EL1904).Channel 1

safeEstop FBEstopl EStopIn2  input EL1904Channel3 safeBool E| Device 2 (EtherCAT) - Term 3 (EL1904).Channel 3
safeEstop FBEstopl EStopIn3  input Extern safeBool (| External Device_1.FSoE Data 0[0]

safeEstop FBEstopl EDM1 input EL1904Channel4 safeBool E| Device 2 (EtherCAT) - Term 3 (EL1904).Channel 4

safeEstop FBEstopl EStopOut  output  EL2904Channell safeBool (| Device 2 (EtherCAT) - Term 4 (EL2904).Channel 1

Safety Project Online View [l EYE a4 ¥ ET Tt ‘é ErrorList B Output




Safety Toolbar

= Display the safety toolbar Filey. Edit Vlew“ Project Build Debug TwinCAT TmeAFE PLC T
i@l % B9 - -S-F | P [safepic

Verify Safety Project (Project LY g : |
Level)

BECKHOFF

Verify Complete Safety Project 4
(Project and Hardware Level) i ¥ GVL.stinfoCon2EL2904
. )
Download Safety Project s . B AFETY‘ e
Delete Safety Project % 4 [ Untitled1 ; _
_ i 4 || Untitled1 Proje ransact-SQL Editor
Show Online Data of Safety g 4 (27 TwinSafeGro || v/| TwinCAT PLC
Project S 4 e Alias Devgg TwinCAT PLC CFC
l TwinCAT PLC FBD/LD/IL
TwinCAT PLC SFC
€ TwinCAT PLC Visualization
v TwinCAT Safety Toolbar

v TwinCAT XAE Base

View Designer

. -



Verify Safety Project BECKHOFF

Vernfy Complete S5afety Project (Project and Hardware Level)

Vanable Mapping

Function Name Instance Name Port Mame Direction Assigned Vanable

ot el I CC e Al Fim T b T -1

Safety Project Online View *B variable Mapping §= R0
Error List
&) 0 Errors | 1 0 Warnings | 1) 11 Messages | Clear

Description

15—

Venfication Process succeeded




Download to the Safety Controller BECKHOFF

Choose download ICON

&
&

Download Safety Project ‘

=  Username: Administrator Lagin Credentials E
= Serial number: 00334733
=  Password: TWinSAFE |lzemame: Administrator

Seral Number 00334733

iy

Fassword:

| o ] (Gonee] |




TwWinSAFE Function Blocks BECKHOFF




FB ESTOP BECKHOFF

Function Block Emergency Stop

= Only manual restart ) satetstop :
FBEstopl
= Up to four 2-channel E-Stop
buttons can be used. PLCReset O] Restart

= Direct and delayed switching

outputs with up to 30 seconds ctsoscans I 100 ]
delay time Extern }O] EStopln3
= Checkbox “Safe Inputs after A
Discrepancy error” forces that Rl
after a discrepancy error the e
reporting inpUt group must give % E::Z:;:; Delay Time (msL_gstopOut [D] EL2904Channell
on both channels a logical O. e
Otherwise a restart is not EL1904Channel4 [ EDM1

possible. ¥5] EDMm2




FB ESTOP

BECKHOFF

Function Block Emergency Stop state and diagnosis

State:

O undefined

1 RUN

2 STOP

3 SAFE

4 ERROR

5 RESET

6 START

8 DELAYOUT

DIAG:

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

_fi safeEstop 1
‘ FBEstopl

PLCReset E] Restart

EL1904Channell O] EStoplnl &
EL1904Channel3 0] EStopln2 :> 100

Extern @ EStopln3
$0] EStoplnd

§3] EStoplns
E] EStopIn6

$2] EStopin?

}3] EStoplng Delay Ege (msL__EStopOut [D] EL2904Channell

_EStopDelOut [

EL1904Channel4 O] EDM1
fa] EDM2




Function Block Machine Monitor

Manual and automatic restart
configurable

Up to two 2-channel guard door switches
usable

Direct and delayed switching outputs with
up to 30 seconds delay time

Checkbox “Safe Inputs after Discrepancy
error” forces that after a discrepancy error
the reporting input group must give on
both channels a logical 0. Otherwise a
restart is not possible.

4 -
s,“

bO] Restart

EL1904Channell }O] Monlnl
EL1904Channel2 }0] Monin2

@ MonIn3
@ Monlnd

EL1904Channel3 @ Securel
EL1904Channeld pO] Secure2

safeMon
FBMonl

&
:>1oo
21
&
100 | |
Delay Time (ms]

100

BECKHOFF

Error

L MonOut [D] EL2904Channell

__MonDelOut (D]




BECKHOFF

Function Block Machine Monitor state and diagnosis

State:

O undefined 5 RESET

1 RUN 6 START

2 STOP 7 ERRORDELAY
3 SAFE 8 DELAYOUT

4 ERROR 9 FUNCTEST
DIAG:

Bit O Discrepancy error input group 1
Bit 1 Discrepancy error input group 2
Bit 2 Discrepancy error secure inputs
Bit 4 EDM error EDM 1
Bit 5 EDM error EDM 2

<& safeMon
S egMon1

@ Restart

EL1904Channell }0] Moninl
EL1904Channel2 }O] Monin2

ba] Monin3
@ Monlnd

EL1904Channel3 O] Securel
EL1904Channel4 @ Secure2

&
>100
21 &
&
[ S100 [
Delay Time (ms]

100

Error D]

L MonOut D] EL2904Channell

_MonDelOut D]




BECKHOFF

Function Block AND
= Andinlis allowed to be a standard input. g =oreanD

FBAnd1
= Atleast 2 input signals must be connected
to the function block.

EL1904Channell @ AndInl

EL1904Channel2 E] AndIn2
State: $0] Andin3
1 RUN @ AndIn5
2 STOP
3 SAFE @ AndIn6

$3] AndIn7 EL2904Channell

DIAG: @ AndIng

Always 0




Function Block OR

Logical OR
At least 2 input signals must be

connected to the function block.

All inputs must be SAFE inputs

State:

0 undefined
1 RUN

2 STOP

3 SAFE

DIAG:
Always 0

>1 safeOr
: FBOrl

ORL 3] Orinl

OR2 O] Crin2

21

BECKHOFF




FB DECOUPLE

Function Block Decoupler

The Decouple function block is used if it is
necessary for other groups to access the
safe input and safe output connections of
this group

The asscoiated output must be linked if the
iInput is linked and vice versa

State:

0 undefined
1 RUN

2 STOP

DIAG:
Always 0

safeDecouple

;a
% FBDecouplel

}3] Declnl

@ Decln2
@ Decln3

}3] DecInd

}3] DecIn5

}O] Decln6

}3] Decn?
}3] Decng

BECKHOFF

DecOutl D]
DecOut2 |D|
DecOut3 O
DecCutd O]
DecOut5 O
DecOut6 (O
DecOut? [D]
DecOufB E




FB Operation Mode BECKHOFF

Function Block Operation Mode
1. Manual restart can be configured for switching from one (2 safeOpmode N 2

N oo
mode to another. Filpmodel
2. :Z)ls_crelloalncy time can be configured while no signal is O skt | D ror
ogically 1. 100
}3] Oplnl OpCutl D
gtjrt\z:eﬁned 9] Opln2 Sponie o
1 RUN k3] Opln3 OpOut3 [O]
2 STOP ¥3] Opind OpOutd [O]
3 SAFE }3] OplIn5 OpOut5 [0
4 ERROR ko] Opiné OpOuté [O]
5 RESET }2] Opln7 OpOut? [D]
6 START ) Oping RO )
DIAG:

Bit O Discrepancy error



FB TwoHand BECKHOFF

Function Block Two hand control

..................................................................................................................................................................

Configuration for the following type possible: .4y safeTwohand N2
« EN574 Typ | FBTwchandl

" ENS74 Typ i TioHanal E] TwoHand1 & & Error [
= EN 574 Typ lIIA Twotand2 5] Twokand2] > 100

= EN 574 Typ IlIC

TwoHand3 O] TwoHand3

: &
TwoHand4 @ Tonand~4:_> 100

Discrepancy between groups (ms)
: 500 JwoHandOut [D] TwoHandOut




FB TwoHand

Two hand control state and diagnosis

State:

O undefined
1 RUN

2 STOP

3 SAFE

4 ERROR

5 RESET

6 START

11 1IBUTTON
12 2BUTTON
13 RELEASE

DIAG:

Bit O Discrepancy error input group 1

Bit 1 Discrepancy error input group 2

Bit 2 Discrepancy error between the input groups

(i safeTwohand
FBTwchandl

BECKHOFF

TwoHandl E] TwoHandl &

TwoHand?2 E§] onandg:> 100

TwoHand3 @ TwoHand3

TwoHand4 @ Tonand~4:> 100

Error |D

Discrepancy between groups (ms)
: 500

—JwoHandOut

TwoHandCOut



FB TwoHand BECKHOFF

Function Block Two hand control
1. EN574Typl (Tworand...| &l &
2| !
O $
TuvoHandOut
& D

ehler

2. EN574 Typ IlIC

e J——f 8 &
-

Dizkrepanz
AN ma v SO0 mesy

1

| TwoHandOut

e}l &
ate 10 ms
e B




FB Muting BECKHOFF

Function Block Muting — Intended suppression of safety function

AOPD
Protected Area

—

“ I safeMuting 2,'
FBMutingl

MS 1 MS 2 MS 3 MS 4
Enable @ Enzble Max. Muting Time (minutes)

L | I c
r" -
Sequentistinputs Filter Time Muting (ms)
Muting 1 0 Error

Mutingl 0] Mutingl |
Muting2 0] Muting2 MutingActive

v

OSSD1 FO] OSSDind &
OSsD2 O] OSSDIn2

\ 4

Muting3 ¥0] Muting3 _|Muting 2

v

M SX M utl n g SWltCh Muting4 E] Mutingd | Delay Tiome (ms)—MuteOut 0] MuteCut

—luteDelOut

AOPD Active Opto-electronic et
Protective Device 5] EDM2




FB Muting BECKHOFF

Function Block Muting

I I i “ I safeMuting 21
Sequential and parallel muting possible " ey
Filter time for inputs
Maximum muting tlme Enable @ Enzble Max, Muting Time (minutes)

0
r‘ 9

Discrepancy time for parallel muting Sequenti2l INPUS ijter Time Muting (ms)

_ _ _ Mutingl FO) Mutingl _|Muting 1 0 Error D]
Enable input activates the muting. Muting2 $0] Muting2 MutingActive [
Output MutingActive can be used for
diagnosis or muting lamps. 0SSD1 ¥1) OSSDInt &

0ssD2 O] OSSDIn2

Muting 2

Muting3 0] Muting3

Muting4 $0] Mutingd Delay Time (msk___, te0ut [O] MuteOut
0

—hiuteDelOut [0

$O] EDM1

f) EDM2




BECKHOFF

FB Muting

FB Muting state and diagnhosis
State:

O undefiniert 10 MUTINGZ2

1 RUN 11 MUTING3

2 STOP 12 MUTING4

3 SAFE 13 MUTING5

4 ERROR 14 MUTINGG6

5 RESET 15 MUTING7

8 DELAYOUT 16 MUTINGS
9 MUTING1 17 MUTING9

DIAG:

Bit O Discrepancy error MUTING input gr. 1
Bit 1 Discrepancy error OSSD input group
Bit 2 Discrepancy error MUTING input gr. 2
Bit 4 EDM error EDM 1

Bit 5 EDM error EDM 2

Bit 6 Muting sequence harmed

Bit 7 Max. muting time exceeded

“ I safeMuting
' FBMutingl

Enable @ Enzble

Max. Muting Time (minutes)

o Sequential Inputs

0

Mutingl $0] Mutingl
Muting2 0] Muting2

Muting 1

0

0SSD1 $O] OSSDInl
0SSD2 f0] OSSPIn2

Filter Time Muting (ms)

MutingActive D]

Muting3 }0] Muting3
Muting4 @ Muting4

Muting 2

Delay Time (ms)

——MuteOut |[D| MuteOut

0

fO] EDM1
b0) EDM2

—luteDelOut




FB SR/RS BECKHOFF

Function Block Set/Reset T
* SR: Setis dominant S
* RS: Reset is dominant ] Rese RS
5] Set
State: |
0 undefined
3 SAFE
9 Set
— . safeSr
FBSrl
DIAG:
Always 0 ] s =




FB TON / TOF

Function BlIockTON/TOF

TON: switch on delay
TOF: switch off delay

Function blocks can be retriggered.

State:

O undefined

1 RUN

2 STOP

3 SAFE

8 DELAY_OUT (nur TOF)
9 DELAY _IN (nur TON)

DIAG:
Always 0

¥a] Tonln TON
eeoooTJ0on0ut D
Delay Time (s)
0.0
: safeTof 3
== FBTofl
@ Tofln TOF
TofQut
Delay Time (s)

0.1

BECKHOFF




BECKHOFF

Function Block EDM — External device monitor (checking the feedback circuit)

1. Switch on monitoring e
Monl 0> 1 % FeEdm1
Mon2 1->0
within the SwitchOn time Error

2. Switch off monitoring
Monll >0

M_On_2 0>1 _ _ EL1904Channell }O] Monl EDM
within the SwitchOff time £11904Channel2 (5] Mon2
————= $witch On Monitoring (ms)
State: 0
O undefined 5 RESET Switch Off Monitoring (ms)
2 STOP 14 MON_OFF 0
4 ERROR 15 MON_ON

DIAG:

Bit O Switch OFF timer expired
Bit 1 Switch ON timer expired




FB Connection Shutdown BECKHOFF

Deactivating a TwWinSAFE connection
from within the TwinSAFE application

= The configured connection under
“Connection ID” will be shut down and
the output “Deactivated” will be set in
case that the FB input is set.

:}% safeConnShutdown
FBConnShutdownl

EL1904Channell O] Deactivatel Error
= When the connection is shut down EL1904Channel2 O] Deactivated
from the communication partner the L Deactivated ]| EL2904Channel
output “Deactivated” will be set. Connection ID 1}

= The output will be 0 when the 1

connection is in state DATA again. |




FB Connection Shutdown BECKHOFF

Function Block Connection Shutdown
state and diagnosis

State:

iaibs Al oo
2 STOP

3 SAFE

4 ERROR
DRESE - Deactivated [D] EL2904Channell
LOACTIVE Connection ID i
11 DEACTIVATE y

EL1904Channell $O] Deactivatel Error D]
EL1904Channel2 }O] Deactivated

DIAG:
Bit O Discrepancy error input group 1



TwinSAFE o

Questions?

L+l

Il aTaly . .. —
| Tl @ | L e N ==

LLUICTK A T - N

EL6900

. BECKHOFF
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