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02 2025-08-06 | Editorial all

Validity of Application Note

This present Application Note is valid until a new version of the document is published.

This and other Application Notes can be downloaded in the latest version and for free from
www.pilz.com. For a simple search, use our content document (1002400) or the direct search function
in the download area.

The Pilz newsletter is free of charge and keeps you up to date on all the latest issues and trends in safe
automation.

Exclusion of Liability

We have taken great care in compiling our application note. It contains information about our company
and our products. All statements are made in accordance with the current status of technology and to
the best of our knowledge and belief.

While every effort has been made to ensure the information provided is accurate, we cannot accept
liability for the accuracy and entirety of the information provided, except in the case of gross
negligence. In particular, all information on applicable standards, safety-related classifications and time
characteristics should be viewed as provisional. In particular it should be noted that statements do not
have the legal quality of assurances or assured properties.

We are grateful for any feedback on the contents.

August 2025

All rights to this publication are reserved by Pilz GmbH & Co. KG.

We reserve the right to amend specifications without prior notice. Copies may be made for the user’s
internal purposes.

The names of products, goods and technologies used in this manual are trademarks of the respective
companies. Please note the current information about the products, their licenses and registered
trademarks in the documents listed in Chapter 1 Useful documentation [ 5].

Industrial Security

To secure plants, systems, machines and networks against cyberthreats it is necessary to implement
(and continuously maintain) an overall Industrial Security concept that is state of the art.

Perform a risk assessment in accordance with VDI/VDE 2182 or IEC 62443-3-2 and plan the security
measures with care. If necessary, seek advice from Pilz Customer Support.
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https://www.pilz.com/en-INT/products/industrial-security
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Abbreviations

Abbreviations

Abbreviation / term | Description Source

AN Application Note www.pilz.com > AN content (1002400)

PNOZ Pilz E-STOP positive-guided www.pilz.com > PNOZ
(DE: Pilz NOT-AUS-Zwangsgefiihrt)

PSS Programmable control system www.pilz.com > PSS
(DE: Programmierbares Steuerungssystem)

PSS u2 PSSuniversal, 2" generation www.pilz.com > PSS u2

POU Program Organisation Unit

NC Normally Closed

NO Normally Open

FSoE Fail Safe over EtherCAT

CoE CAN application protocol over EtherCAT

MDevice MainDevice

SubDevice SubordinaryDevice

FSoE Minstance

FSoE Mainlnstance

FSoE Sublnstance

FSoE Subordinarylnstance

ESI-Datei

EterCAT Slave Information

www.ethercat.org > ESI

Definition of Symbols

Information that is particularly important is identified as follows:

CAUTION!

This refers to a hazard that can lead to a less serious or minor injury plus material damage
and also provides information on preventive measures that can be taken.

NOTICE

This describes a situation in which the product or devices could be damaged and also
provides information on preventive measures that can be taken.
It also highlights areas within the text that are of particular importance.

INFORMATION

This gives advice on applications and provides information on special features.
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Useful documentation

1 Useful documentation

Reading the documentation listed below is necessary for understanding this Application Note.
The availability of the software used, and its safe handling are also presupposed for the user.

1.1 Documentation from Pilz GmbH & Co. KG

No. | Description

Item No. /Download

Pilz international homepage, download section

www.pilz.com

2 Operating Manual PNOZmulti 2 Communication interfaces
100297 1-EN-xx

www.pilz.com > 1002971

3 Operating Manual PNOZ m EF EtherCAT FSoE
1006493 -EN-xx

www.pilz.com > 1006493

4 Operating Manual PNOZ m B1
1003790

www.pilz.com > 1003790

5 System description
PNOZmulti system expansion
1002217-EN-xx

www.pilz.com > 1002217

6 Aplication Note
PNOZ m EF EtherCAT FSoE mit TwinCAT 3 und CODESYS 3.5

1006828-EN-XX

www.pilz.com > 1006828

1.2 Documentation from other sources of information

No. | Description

Item No. / Download

1 Beckhoff Information System

Beckhoff Information System

Official CODESYS-help page

CODESYS Online Help

Communication between KRC5 (EL6695-1001 secRev04) und Beckhoff PLC

SS5081 / KUKA Xpert
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https://www.pilz.com/de-INT/search#currentPage=1&SEARCH=1003790&search_connector=and
https://www.pilz.com/de-INT/search#currentPage=1&SEARCH=1002217&search_connector=and
https://www.pilz.com/de-INT/search#currentPage=1&SEARCH=1006828&search_connector=and
https://infosys.beckhoff.com/index.htm
https://helpme-codesys.com/
https://xpert.kuka.com/authenticationendpoint/login.do?client_id=DDacAGAEAgmrMwN_EmLu9mjA2Ewa&commonAuthCallerPath=%2Foauth2%2Fauthorize&forceAuth=false&passiveAuth=false&redirect_uri=https%3A%2F%2Fxpert.kuka.com%2Fgatekeeper%2Fcallback&response_type=code&scope=openid&state=3686e310-66ec-11f0-b8a8-5d89e8880826%3Ahttps%3A%2F%2Fxpert.kuka.com%2Fservice-express%2Fportal%2F&tenantDomain=kuka.2&sessionDataKey=2ccec4bf-7adf-4242-9946-4b43303de942&relyingParty=DDacAGAEAgmrMwN_EmLu9mjA2Ewa&type=oidc&sp=SP_SSO-Multi_KUKA2&isSaaSApp=false&authenticators=SAMLSSOAuthenticator%3AIDP_SSO-Azure_KUKA2%3AIDP_SSO-SF_KUKA2%3AIDP_CN_SSO-SF_KUKA2%3BBasicAuthenticator%3ALOCAL

Used hardware and software

2 Used hardware and software

2.1 Pilz products

No. | Descriptions Order number | Version Number
1 PNOZ m B1 772101 V1.11 1
2 PNOZ m EF EtherCAT FSoE 772123 V1.0 1
3 Industrial Pl 4 A1000003 -- 1
4 PNOZmulti Configurator -- V11.5 --

2.2 Third-party products

No. | Descriptions Order number | Version Number
1 Beckhoff CX5020 with TwinCAT 3 -- -- 1

2 Beckhoff EK1100 - - 1

3 Beckhoff EtherCAT-Bridge KUKA EL6695-1001 ab Revision 04 | 1

4 KUKA KRC5 Robot control system -- -- 1

5 Beckhoff TwinCAT 3 - v3.1.4024. -

6 CODESYS - V3.5.20 Patch | --

4

2.3 Structure of the application (schematic)

2.3.1  Setup without external EtherCAT Main Device

The description can be found in chapter 6.1, chapter 7.

Coupler
EtherCAT SubDevice FSoE MainDevice
E @ i - . i i
8 =
T 'E LN
- s ....=;;==
IR o)
t ﬁ i ”_:i | ::;:
%gﬁ I: H
FSoE
_ Eth'erCAT. SubDevice
MainDevice other

FSoE SubDevices

Figure 1: Application without external EtherCAT Main Device
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Used hardware and software

2.3.2  Setup with external EtherCAT Main Device

The description can be found in chapter 6.2, chapter 7 and chapter 8

EtherCAT MainDevices
standard data LA
safety data J
’l
,I
J,
f’,
i
ﬂ
EtherCAT MainDevice Coupler, - &
FSoE SubDevice EtherCAT SubDevice 45
z s=
f=
fi pmcene=’

Figure 2: Application with external EtherCAT Main Device
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Preface

3 Preface

With the aid of the respective development environment, this application note basically describes the
commissioning of the module PNOZ m EF EtherCAT FSoE with the KUKA robot controller KRC5 as
EtherCAT Mainlnstance, in chapter 6.1, chapter 7 and PNOZ m EF EtherCAT FSoE with the KUKA robot
controller KRC5 on a Beckhoff TwinCAT 3 or CODESYS PLC in chapter 6.2, chapter 7 and chapter 8.

The basic step-by-step procedure for a successful basic configuration is shown here, mostly in pictures.

This description is equally applicable to the KUKA robot controllers KRC4 and KRC5. Unless otherwise
stated, the functions and processes described apply equally to both controller generations.

NOTICE
The "PNOZ m EF EtherCAT FSoE" module can only be connected to the PNOZ m B1.

A detailed explanation of the safety functions employed in the failsafe application and
their evaluation in terms of functional safety are not part of this document.

This document is not technical documentation for general use of the software "TwinCAT3"
from Beckhoff, "CODESYS" from the CODESYS Group and "Work Visual" from KUKA.

P INFORMATION
1 The ETG (EtherCAT Technology Group) has replaced the terms Master and Slave.

This change has already been taken into account in the application note; the screenshots
for the tools still contain the previous terms.

o emtoqs bewrane ____towemiorny
Master device MainDevice MDevice

Slave device SubordinaryDevice SubDevice

Master instance FSoE Maininstance FSoE Minstance

Slave instance FSoE Subordinarylnstance FSoE Sublnstance

Figure 3: Terminology adjustment

Application Note PNOZ m EF EtherCAT FSoE KUKA KRC5

1006932-EN-02 PILZ | 8/38



Properties of the module PNOZ m EF EtherCAT FSoE

4

4.1

4.2

4.3

Properties of the module PNOZ m EF EtherCAT FSoE

MDevice / SubDevice

The module PNOZ m EF EtherCAT FSoE is part of an EtherCAT network and acts as a SubDevice, and
simultaneously as an FSoE Minstance and FSoE Sublnstance.

In the EtherCAT network, the data is received and sent in the module PNOZ m EF EtherCAT FSoE
(SubDevice). The module PNOZ m EF EtherCAT FSoE provides standard and failsafe data.

For more information, please refer to the operating manual.

NOTICE

As the module PNOZ m EF EtherCAT FSoE has no MDevice functionality,
it is necessary to integrate an MDevice into the network.

The MDevices in this application note are:

- KUKA robot controller KRCS5,

- Beckhoff TwinCAT3 PLC or

- CODESYS PLC.

FSoE Minstance / FSoE Sublnstance

The module PNOZ m EF EtherCAT FSoE can be configured as FSoE Minstance and FSoE Sublnstance.
Up to 60 connections can be configured as an FSoE Minstance, a maximum of 512 Bits of failsafe
input and 512 Bits of failsafe output data can be transmitted.

Up to 4 connections can be configured as FSoE Sublnstance.

NOTICE
System limits of the module PNOZ m EF EtherCAT FSoE
Number of min. per max. per max. per
Connections Connection Connection FSoE Minstance
60 FSoE MInstance to 8 Bit Fail-Safe 16 Byte Fail-Safe 512 Bit Fail-Safe
FSoE Sublnstance Inputs Inputs Inputs

and 8 Bit Fail-Safe and 16 Bytes Fail-Safe | and 512 Bit Fail-Safe
4 as an FSoE Sublnstance Outputs Outputs Outputs

Figure 4: PNOZ m EF EtherCAT FSoE — Overview of system limits

Network topology

The MDevices, the SubDevices, the FSoE Minstance and the FSoE Sublnstance are all distributed across
two networks. These are connected to each other via the EtherCAT Coupler and the EtherCAT Bridge
KUKA EL6695-1001. From the perspective of the MDevice, the FSoE Minstance is a SubDevice.

The structure is shown schematically in the chapter 2.3.

Application Note PNOZ m EF EtherCAT FSoE KUKA KRC5
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Properties of the module EL6695-1001 EtherCAT Bridge

5 Properties of the module EL6695-1001 EtherCAT Bridge

5.1 FSoE Minstance / FSoE Subinstance

The EtherCAT Bridge FSoE can be used to establish safe communication between a third-party
controller (e.g. PLC) and a KRC5. The third-party controller is the FSoE Mainlnstance and the KRC5 is
the FSoE Sublnstance.

5.2  Hardware configuration

The EtherCAT Bridge FSoE consists of a bus coupler and the EtherCAT Bridge terminal. The controller
that is connected to the bus coupler is the primary controller. The controller that is connected to the
bridge terminal is the secondary controller. Which controller is configured as primary or secondary
depends on the bus line in which the bridge terminal is installed.

NOTICE

Safe communication is only possible with the EtherCAT bridge terminal EL6695-1001.
If the EtherCAT bridge terminal EL6695-0000 from Beckhoff is used, only non-safety-

related I/O data can be exchanged.
To use safe communication via FSoE, the robot controller must be connected on the

primary side of the EtherCAT Bridge terminal EL6695-1001.
The EtherCAT Bridge EL6695-1001 must have at least revision 04, HWO05 and FWO08.

Outputs on the primary side are inputs on the secondary side and vice versa.

Primary | Secondary
" =
$OUT[xx] Output © e Input $IN[xx]
=
> ... D

ﬁ
t

Output  $OUT[xx]

Figure 5: Primary and secondary side
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Configuration in "WorkVisual"

6 Configuration in "WorkVisual”

INFORMATION

The device description files must be obtained from the manufacturer and imported into
the development environments

The device description file for the bridge terminal EL6695-1001 with the name
Kuka_EL6695prim.xml can be obtained from KUKA.

Information on processes in WorkVisual can be found in the WorkVisual documentation.

6.1 Application without external EtherCAT MDevice

NOTICE

The primary side must be connected to the secondary side via the network (patch cable),
see Figure 1.

To ensure that the configuration works without an external EtherCAT Main Device, the KRC4 EL6695-
1001 is connected to the PNOZ m EF EtherCAT FSoE on the secondary side, where the safety program
then runs.

The PNOZ m EF EtherCAT FSoE module is an FSoE Mainlnstance but an EtherCAT Sublnstance.

The KRC4 EL6695-1001 must be integrated into "WorkVisual" on the primary and secondary side and
configured in the same way.

The safe signals are thus mapped from the secondary side to the primary side and vice versa.

6.1.1 Configuration without FSoE SubDevice

6.1.1.1 Bus configuration

.~ Project Structure -

83 Hardware 1. Geomelry “3 Files
= PPSS_Fieldbus_KSS87. Hardware view
=18 Test_CELLOG (KRCS - 8.7.8) : Active controller
-8 Centroller compeonents
¢ K KR 250 R2700-2
=B Bus Structure
M = KUKA Controller Bus (KCB)
B-== KUIKA System Bus (5YS5-X438)
F M EiherCAT
= == KUKA Extension Bus (5YS-X44)
= % EtherCAT
= & EK1100 EtherCAT-Koppler (2A E-Bus)
=I5 EBus
1 KRC4 pnmary ELB6S5-1001
KRC4 secondary ELEE95-1001
12 PNOZ m EF EtherCAT FSoE
-3 (Safety control
H- (] Options

Figure 6: Configuration of the modules on the KUKA Extension Bus
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Configuration in "WorkVisual"

Restart after error should be set to automatic.
. IProject Structure

4® Hardware ! Geomelry “ Files
=% PPSS_Fieldbus_KSS87: Hardware view

H'ﬁ Test_CELLOGE (KRC5 - B.7.8) : Active controller
- Il Controllet components

ing | = KUKA Extension Bus (SYS-X44) - Configuration |

Mastersetings Topology
i X KR 250 R2700-2
- =83 Bus Stucture | > Remote
| = KUKA Controller Bus (KCB)

E-== KUKA System Bus (SYS-X43)

- [T

. & = KUKA Extension Bus!SYS-K‘H]EI
= B, CherCAT

E 55 EKT100 EtherCAT-Koppler (24 E-Bus)
=5 EBus

IP address ;172‘31.1.147

Buscycletlme!é v ms i
"B KRC4 primary ELB635-1001 refresh time |1000 i
I KRCA secondary ELG635-1001 Hopolgyrsieah ime}) e
~iE PNOZ m EF EtherCAT FSoE
SSa'fetyIconlml I Restar after error (@) Automatic () Manual i) I
| H#-[] Options
Figure 7: EtherCAT Main Instance settings

No adjustment is normally necessary in the topology.
|i;jmjmmm- v & x| ®C figy b
| o Hatdware L. Geomety <5 Files
| = 1 PPSS_Fieldbus_KSS87: Hardware view
= T8 Tes\_CELLOG (KRCS - 8.7.8) : Active controller
Il Controller components Master setings  Topology
£ KR 250 R2700-2
= Bg Bus Swuclure
i ® HUKA Controller Bus (KCH)
B % KUKA System Bus (SYS-X48)

pping | % KUKA

ion Bus (5Y5-X44) - Configuration

BEEheCAT . KRC
Em gion Bus (SYSXad) i
E KLIMA Extonsion
= B EK1100 EtherCAT Koppler (24 E-Bus) Elm v
= ¥ EBus
@ KRC# primary ELE635-1001

B KRCA4 secondary ELGEI5- 1001
& PNOZ m EF EICAT FSoE
&) Salety convol
B i Options
B TZL1_010R8_300(1043,11741) (MRC-877)
[H] Unassigned Active Devices

ElherCAT FSoE

@ &

Figure 8: EtherCAT topology
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Configuration in "WorkVisual"

Set FSoE address for the robot controller (default: 8504dez)

. I Project Structure + 3 % fiCelcorfiguraton | #4I0Mapping = &)Local safety configuration [Test_CELLOG]
i Hadwate . Geomevy < Files The safety configuration must not be changed by non-authonzed persons
= &% PPSS_Fieldbus_KSS87: Hardware view s - e - - - : =
= Tesl_CELLOB (KRCS - 8.7.8) - Active controller Coe | 9 spaces | Ais g | Tools | Braking bsfore restricted areas | Reference position |
5Bl Controlier components ) Overview Communication Parameterns
i & KR 250 R2700-2 o~
=1 By Bus Stiucture O Glabal parametars ,
¥ % KUKA Conlraller Bus (KCB) () Hardware options Profinel Safety 10 7
= 5 KUKA System Bus (SYS-X48) (") Change log -
© % EmeCAT ::\ iyl I EtherCAT Safety 1D 8504 — I
= % KUKA Extension Bus (SYS:X44) 3
SCCRC 87114AD4
- T ! "} 14
- TZL1_010RB_300 (1048 11741} (KR C-B77) SIS 20250324 2824822
[® Unassigned Active Devices e B— —
SNN Input Methad Formatted i |
SNN 21510606 | |00:00.00.000
IP Address 1000000 000000

Figure 9: FSoE address robot controller

6.1.1.2 Settings for KRC4 primary EL6695-1001

The settings for the KRC4 primary EL6695-1001 and KRC4 secondary EL6695-1001 must match.
Tick the box as shown in the figure below

- EL6695 SYNC Inputs

Safety inputs (8 Byte)

Std. In (4 Byte)

Safety outputs (8 Byte)

Std. Out (4 Byte)

i Structure - & X i Cell configuration 10 ing | [@IKRC4 primary EL6695-1001 - Configuration
Praject anfig Mapping | pewnary g
% Hardware 1. Geometry <3 Files
i PPSS_Fieldbus_KSSA7: Hardware view
=10 Tesi_CELLOS (KRC5 - 8.7.8) : Active coniroller
-l Contraller components
| X KR 2SORZT002 General Process data ohiects  Modules
E Bus Stucture
Use Index Name Direction
[ o KUKA Controlier Bus (KCB) =
| = = KUKA System Bus (SYS-X48) [« LAl ELEE95 SYNC Inputs Inputs
(55 ElherCAT v E1AD3 Safety Inputs (3 Byte] Inputs
= = KUKA Extension Bus (SYS-X44)
-5 EtherCAT ™ Fx1ATT Bl In (4 Bytes) Inputs
1= B EK1100 EfwerCAT-Koppler (24 E-Bus) -
= Mo pm #xIA12 St In (3 Bytes) Inputs
- “ K g | #x1A13 Std. In {16 Bytes) Inputs
i® PNOZ m EF EthwiCAT FS0E 1AL Std. In (32 Byles) Inputs
- & Safety contol
% [ Oplions #x1A15 Std. In (B4 Byles) Inputs
[ TR0 7m0 c-622 pepen S (1205 p—~
#x1A17 Std. In (256 Bytes) Inputs
#x1A1S Std. In (512 Bytes) Inputs
[l #1609 Satety ulputs (8 Byte) Cutputs
i #1611 St Out (4 Dytes) Outputs
21612 SWouEives) | Outputs
#1613 Std. Out (16 Bytes) Oulputs
#1614 Std. Out (32 Bytes) Cutputs
#1615 Std. Out (64 Bytas) Outputs
#1616 Std. Out (128 Bytes) Cutputs
#1617 Std. Out (256 Bytes) Cutputs
#1618 Std. Out (512 Bytes) Outputs
P |

Figure 10: "Primary" settings
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Configuration in "WorkVisual"

6.1.1.3 Settings for KRC4 secondary EL6695-1001

The settings for the KRC4 secondary EL6695-1001 and KRC4 primary EL6695-1001 must match.
— Slot 001: Sync Inputs Compact

- Slot 002: Safety Data Bitf (8 Byte) Safety Robot

- Slot 003: Default 10 Std. 10 4 Byte

| I Project Structure ¥ 3 % ®Colconiguaton  ¥I0Mappng | i PNOZ mEF EmeCAT FSoE - Confguraton | BIKRCA secondary F16696-1001
b Hudwure L. Goometry 5 Filas
= i PPSS_Feldbus KSSE/ Hardware view
= Test CELLDG (KRCS - 8.7.8) : Active controllor
1 B Coniroller companants

X KR 250 RZ700-2 General Process data objects  Modules
= By Bus Struciure S
- KLIKA Controlier Biss (KCH) | oG4 sacondory ELESSS 1007 @
=& KUKA Systern Bus (SYS-X48) x Sid. 1) 16 Bytes
155 EMerCAT 001 : Standard Sync Inputs | Sync Inputs  Synec Inputs Compect
=-wa KUWA Extension Bus (575464 |
B 55 EtharCAT  Safety P ok . Rk Sid K0 32 Byles
=B EK1100 EtherCAT-Koppler (24 E-Bus) 002 ; 2 Ly | Pala T (074 - Solty ® X 210
B 55 EB
el 003 : Standard Process Data | Delost10 514 10 4 Byies \\ x Sid 10 64 Bytes

L
&) Saloty eontrol
# 5 Optoms
+0 TZL1_010RG_ 001045 1174 (KRC-87T)
B Unassigned Actve Devices

<l

0x1C12 RxPDO assgn

Sublndex 001 5641
Subindex 002 5648
“ OX1C13 TxPDO mewgn
Subdrdex 001 6657
Sublndes 002 6665
Sulblndex 0003 B2
= Dx1C32. EM oulpul parmoles
Synec mods 1]
Cycle time 0
Sift time a Safaly Dota (8 Dyts)
Cormmand o Sabety Robober
Husbsl ke D01 Sabety Dota Bitf (8 Byte)
0 1C13:01 - Sublndex 001 (UINT) Subety Roboter

Figure 11: "Secondary" settings

6.1.1.4 Settings for the PNOZ m EF EtherCAT FSoE

The size of the inputs and outputs on the PNOZ m EF EtherCAT FSoE must match the settings for the
KRC4 secondary EL6695-1001 (Slot 002: Safety Data Bitf (8 Byte) Safety Robot).

Insert the corresponding Pilz FSoE Master module:

- Slot 001: FSoE_M_8BYTE_IN_8BYTE_OUT

Project Structure > 3 x| WColcosiguancn | M Mapping | 15 PNOZ m EF CtharCAT FSof -
25 Hadware 1. Geomety <3 Files ’ e b o G
= & PPSS_Fioldhus KSS27 Hardwars viow

E W Tost_CELLOG (KIRCS - 8.7.8) : Active controller

+ X KR 250 R2700-2 Goreral  Procuss dws cbjects Modules
= W Bus Shucture R —
v KLKA Comrolar Bus (KCE) PHOZ m EF EtarCAT FSaE 8
B KUKA Sysiom Bus (SYS-X45) 7
e iaiall 001 : Slot 1| FSoF Master | Fiok_M_SSYTE_IN_BSYTE_OUT FScE_M_SEYTE_IN_SEYTE_OUT x FSof_M_SBYTE N 4BYTE_CUT W”
% KUKA Extension Bus (SY5-344) 1 ! R i Coik e R
W EBNCAT 002 : Sl 2 FSoF Master | g e
£ £X130 R CAT toppler (24 £:flur) . FSoE_M_BEYTE IN_6BYTE_OUT P S W
e E Mot
KRO4 primary ELGG35-1001 003 : Siot 3 FSoF Master | FSoE_M_BEYIE N_SEVTE_OUT
[15 [PNOZ m EF EmarCAT FSoE] | 004 : Slat 4 FSoF Mastar | | FaoF M BAVTE 88T ouT PR FS Mt
5 conirol |
& &5 Optons 006 : Sion & FSoE: Master | FoE_M_SBYTE IN_ BEYTE_OUT
E‘,’.' Q10RB_ 1043 NTAYERC-ET T L W - wlmw
Unassigned Active Devices = wm
006 : Slot 6 FSoE Mastor | FSof_M_BBYEE_IN_108YTE_OUT

Sublndex 065 [ \ p—
Susindas 065 o FScE_M_SEVTE IN_128YTE Pz Fink Master
Mashabis

= Ox1C32 SM oulpul permmi
g it Tyrse . FSoE_M_BENTE W _126vTE_OUT
Sty Tine 9 FSof_M_BEVTE_IN_14BYTE_OUT Pilz F ok Master
Syl Cyche Time (] - Modules

w0 1C33 SM inpul pameske FEoE_M_ESNTE M _14EYTE_OUT
Syncheonization Type M
QuGycly T o || FSOE_MBBWTE iN_1eeYTE_OUT Pz ok Master
Syncl Cyche Tima L] Moduing

~ DxFU30: Conliguind Noduks kent List F5aE_M_BENTE _N_168YTE_OUT
Sublodex 001 [

Sublndex 001

ThcFII00 01 - Sublndese 00 (LDINT) K50k _M_I08YTE_iN_BENTE_OuT

| FSoE_M_108YTE_IN_BBNTE_OUT Pilz FSof Master
Modules.
Comvl

3

Figure 12: Modules PNOZ m EF EtherCAT FSoE
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Configuration in "WorkVisual"

For simpler 10 mapping, all 6 SafeOutputX and 6 SafelnputX BYTEs must be split into BITs on PNOZ
m EF EtherCAT FSoE module 1.

B RFCS SECONUaTy ECE055 TUUT
i& PNOZm EF EtherCAT FSoE
¥ PAral-ENE
0O VO Name Type Address
O || VO Name Type Address -
4= Module 1 (FSoE M 8BYTE IN 8BYTE OUT).TxPDO.FSOE FSoE Master CMD USL 9760
<08 Meodule 1 (FSoE M 8BYTE IN 8BYTE OUT).TxPDO.FSOE SafeOutput0 BYTE 9768
<=m Module 1 (FSoE M 8BYTE IN 8BYTE OUT).TxPDO.FSOE SafeQutout1 BYTE 9776
4@E® Medule 1 (FSoE M 8BYTE IN 8BYTE OUT).TxPDO.FSOE FSoE Master CRC_ 0 UINT 9784
40m Module 1 (FSoE M 8BYTE IN 8BYTE OUT).TxPDOFSOE SafeQutput2 BYTE 9800
458 Module 1 (FSoE M 8BYTE IN 8BYTE OUT).TxPDO.FSOE SafeQutputd BYTE 9308
4@ Module 1 (FSoE M 8BYTE IN 8BYTE OUT).TxPDO.FSOE FSoE Master CRC 1 UINT 9816
<™ Module 1(FSoE M 8BYTE IN 8BYTE OUT).TxPDO.FSOE SafeQutoutd BYTE 9832
<mm Module 1 (FSoE M 8BYTE IN 8BYTE OUT).TxPDO.FSOE SafeQutputd BYTE 9340
408 Module 1(FSoE M 8BYTE IN 8BYTE OUT).TxPDO.FSOE FSoE Master CRC 2 UINT 9848
<@m Module 1 (FSoE M 8BYTE IN 8BYTE OUT) TxPDO FSOE SafeQutput6 BYTE 9864
<mm Module 1(FSoE M 8BYTE IN 8BYTE OUT).TxPDO.FSOE SafeQutout? BYTE 9872
<@ Module 1 (FSoE M 8BYTE IN 8BYTE OUT).TxPDOFSOE FSoE Master CRC 3 UINT 9880
4@m Module 1 (FSoE M 8BYTE IN 8BYTE OUT).TxPDO.FSOE FSoE Master ConnlD UINT 9896
rm RxPDO Virtual Input 000 007 uslt 17008
Figure 13: Splitting SafeOut and Safeln Bytes into Bits
Splitting is achieved via the signal editor (select PNOZ m EF EtherCAT FSoE on the right-hand side).
ﬁc-l:wwmnl mel -
KRGUDs KRCVanisbles PLC  Fieldbusses KRCYOs PLC
SESFTVH I KLUKA Conrolier Bus (KC8)
12 Anatog inputs |-l KUKA Servo Pack (KSP-600-7M)
O3 Aralng Outputs B Resolvar Dugtal Conventar (ROC)
2 Digal Inpuss | Elecronc Mastring Davica (EMD)
23 Digaal Ouipess ) % KUKA System Bus (5Y5-X48)
B SI0NIFBS ate
B & KUKA Extension Bus (SYS-044)
5122 EK1100 EtharCAT Koppler (24 E-Bug)
KRCA ELEG95-1001
Ak & LETEW e A
Neme - Typm ¥ MO0 MName Type Address
N - Typa
Module 1 (FSof M 8 UINT 13120
Module 1 (FSof M 8 LENT 13152
Module 1(FSof M 8 UINT 13184
Module 1 (FS0E M 0. UINT 13216
Module | (FS0E M 8.. BOOL 13104
Medule 1 (FS0E M 8. BOOL 13105
Module 1 (FSof M 6. BOOL 13106
Module 1 (FSoE M 8, BOOL 13107
Module 1 (TS6E M 8.. BOOL 13108
Module 1 (FS6E M 8., BOOL 13109
Module 1 (FSE M 8. BOOL 13110
Module 1 (FScE M 8., BOOL mmm
Em Module 1 (FSoE M 8. BOOL Nz
S Sioculo 1 IESAE B0 8 ROt

Figure 14: Signal selection
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Configuration in "WorkVisual"

Right mouse button - "Split Signal”

5 Coll configuramion | M0 Mapping |~ Sigeal Edwor |

a8

+

+

—r

& ';__
_-."9752
« .
“ 1+
L
e

Lo

TAPDO Segment Byte 09

TaPDO Segment Byle 10

TaRDO0 Segment Byte 11

P00 Segment Byte 12

Module | (FSoE_M_SBYTE_JH_8EYTE_OUT) TxPDO

Module 1 (FS0E_N_SBYTE_IN_32YTE_OUT) TxPDO
YTE, YTE

Modulo 1 (F50E_M_SEYTE IN_SEYTE_OUT) TxPDO
Modula 1(250E _M_S8YTE IN_82YTE_OUT) TxPDO
Modulp 1(EScE_M_EBYTE IN_S3YTE_OUT) TxPDO
Module 1 (F50E_M_SBYTE_IN_88YTE_OUT) TxPDO
Modue 1(F30E N_EBYTE_IN_83YTE_OUT) TxPDO
Module 1(FSoF YTE, T TP

Moo | (FS0E_M_BBYTE_IN_SEYTE_DUT) TxPDO

Module 1 (FS0E_M_SBYTE_IN_B3YTE_OUT) TxPDO

Figure 15: Signal editor
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Configuration in "WorkVisual"

Connect fieldbus inputs and outputs of KRC4 secondary EL6695-1001 and PNOZ m EF EtherCAT FSoE
via "lO mapping".

Selection left KRC4 secondary EL6695-1001 / right PNOZ m EF EtherCAT FSoE.

Sort via the "Address" column, so that the signals are in the correct order. Then connect one to one.

¥ Callcostguaton | MI0 Mappiag | L2
KACWO: MRCWVadables PLC  Frekibusses Frebdouses
B = KUKA Convoller Bus (XCB) | | Bl KLRA Contolier Bus (KCE)
i LI Servd Pach (€55 80074} 1| LA Sarve Pack (R5P-600- )
B Resobeor Dol Convedtar (RDCH 1B Ruscbrer Diglal Converter (RDC)
| Etvcronic Mastirng Davico (EMD) | L1 Evachion Mastanng Daves [EMD)
T KA Syslem s [SYS-043) 1 KUMA Systam Bus (SY3445)
I SI0N-FBSain L SIOMNAFBS s
S LKA Erteasion Bus (SYS %) 5% KUMA Exwmion Bus (SYS%64)
8] EK110 EfwrCAT Kopgher (24 E-Bus) 438 EX1100 EthrCAT -Hoppher (24 E-Bus)
Wl KACA prmary CLEES6-1001 1 KRCA pemary CLGGEE- 1001

B HRCA secondary ELEEIS-1001 B KRC4 seconcary ELEGSS-1001
% PNOZ mEF EerCAT FSoE 1% PNOZ m EF EerCAT FSoE

Moduie | (FSaE

M. UNT

Modue 1 (FSoE M 8. BOOL 17169

= odule 1 (FS0E M 8 BOOL nn

Uodu'e 1 (FSoff M 8 BOOL 1T

I Modue 1 (FSoE W 8 BOOL 7
I todue | (FS0E M 8 BOOL 17178
Modue 1 (F50E M 8. BOOL 17168

| Uodu'e 1 (FS0E M 8 . BOOL 7z
| - Modue | (FS0E M 8. BOOL ez
Modue | (FSOE M 8 . BCOL 17180

vodyie 1 (FS0E M 8., BOOL 17181

uoduie 1FS0E W 8. BOOL 17178

Vicdu'e 1 (FSoE W 8, BOOL mn

Modue 1 (FSoE M 8. BOOL M

uoduie 1(FS0E M 8. BOOL 17174

Modue 1 (FSoE M 8 . BOOL e

Modu's | (FRoF M 8 ROOL mn

Modu'e | (FSoE M 8 BOOL 17202

Typs Typa Adduss
BOOL usL.
wooL s
BOOL LS
Jusi CML 1= 7
0 0 NHL BOOL [} BOCL
Module 2 iSalety Dala Daf 19 Dhiell louls BUFSOE Ko D 0 AF BOOL 2y - o= Modube | IFSOE M BBYTE N BOYTE OUTLRFDOFSOE  Saleboutl 1 BOCL
Module 2 (Saluty Dol Baf i8 Bvielllwouls BUFSOE koD 0 FF BOOL F330 mw *EW Modube 1FSoE M SBYTE N SBYTE OUT\RPDOFSOE  SalelnewtD 2 BOCL
Module 2 (Salety Dot Bif 18 Brviell lnouts B FSOE koD 0 28 BOOL a3y amm mm Modube 1(FSGE M SBYTE N SBYTE OUT\RPDOFSOE  Salelnoutl 3 BOCL
Mocule 2 {Safety Dats Dif (3 Dvie)) lnouts B MSOC koD 0 PC BOOL 932 - r Module 1T30C M 3BYTE N SO0YTE OUTLR<PDOFSOC SalelroutD 4 BooL
Mocule 2 {Safety Dotn Bitf (8 Byvie)) nouts B FSOEo D 0 EXT BOOL 933 4= N Module 1(FSoE M S8BYTE M S8YTE OUT) RaPDO FSOE Sofelnputl 5 BOCL
Mocule 2 {Safety Dain Bif (8 Bvie))nouts Bt FSOE koD 0 T1 BOOL 233 s +mm Module 1(FScE M 3BYTE N BBYTE OUTIRPDOFSOE Safelnputd & BOCL
Mocule 2 {Safety Dot Bif (8 Byiw)) Inputs Bl FSOE oD 0 T2 BOOL 2335 4= +E Module 1 (FScE M S3BYTE N EBYTE OUT) RePDOFSOE Sefeinputl T BOCL
Moduly 2 Safety Deto Birf (8 Byl Inouis Bii FSOE no D 0 WHE aooL 8335 4= o Module 1 (FS0E M 36YTE N BEYTE OUTIRPDOFSOE  Saloinputl O BOCL
Mocula 2 {Safaty Dats Bif (8 Bviel} lnputs Bl FSOE g @ 0 BSO BoOL 37 4 B Modube 1 (FS0E M 8BYTE N B8YTE OUT)ReFPDOFSOE  Salelnpunl 1 BOCL
Moculy 2 (Satety Dats Bitf (8 Byvio)) Inputs Bt FSOE np D 0 SHS1 sOOL 308 = wam Module 1(FSoE M SBYTE N BEYTE QUT) RePDO FSOE Saloinputl I BOCL
Mol 8 i O Bl (8 Sl bt Bl EOAE b B 0 207 DA a190 gmm Jlemm Sbi 8 E0.E M SEYTE 81 BOVTE AN DLEOAESAE  Saldesal T BAcy
¥ S s Be &S

Figure 16: 10 mapping KRC4 to PNOZ m
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Configuration in "WorkVisual"

Selection left PNOZ m EF EtherCAT FSoE / right KRC4 secondary EL6695-1001.
Sort via the "Address" column, so that the signals are in the correct order. Then connect one to one.

4 Cofl condguraton | 310 Mapping - =
KRCYDs WRCVarsbley PLC  Fieldbusses Finldbusses
w KLIKA Contiole Bus (KCH) o RLIKA Contolie Bis (HOB)
B LA Serve Pack (KSP-600-TM) B XK Sorvn Puack (REP-600-7H)
18 Fiesohves Dhgenl Convener (REG) B Resover Digasl Convartar (RDC)
1 Etsewone Mastonng Daveea (EMO) | Eisctronie Masknng Cavien [EMD)
% KUKA System Bus (SYS-eH) —-% WLIKA Systm Bus (SYS X4l
W SON-FOSate W SONFiSate
= KL Extension Bus (SYSXH) ) KUKA Exansion Bus (SYS-%44)
15 EXT100 EmerCAT Kapgler (24 E-Bus) 201100 EthesCAT Koglet (24 E-Bus)
B ®RC4 samary CLGES5-1001 [ KRCA prmary ELGH95- 1001
B KRCH secondary ELEESS-1001 P T KRC secondary ELESSS 1001
i2 PNOZ m EF EerCAT FSoE [ i& PNOZ e EF EtherCAT FS0E
&y W o5 & KTEW e

1 (FSqE

Modhule
Mocle 1 (FSoE M AL UNT A7RA 4E v Moduis 7 (Selty Dae  USNT 18R4R
Uocule 1 FS0E M 8 UINT G216 4Wm +EE NModule 2 (Sabuty Date . UINT 16880
Moduls | (FS0E M & UNT B348 vem vam Mooy I (Sebety Data . USNT 18912
Modulo 1FS30E M 8. UNT 8300 wmm smm Module 2 (Sabuty Date... UNT T4
Module | (FS0E M 8. BOOL §765 +am sdm Moduie 2 (Sofety Data, . BOGL 1682
Module 1 F5a€ M .. BOOL 9769 == v Moduig 2 (Sakoty Cata.. DOOL 16533
Module 1 FS0E M 8. BOOL 9770 <mm v Moduie 2 [Sobety Data,. BOOL T
Module 1 (FS0E M 8. BOOL D771 <mm vmm Moduie 2 {Salety Cata.. BOOL 16838
Module 1 (F55E M 8.. BOOL D772 <= smm Moduie 2 (Sabeiy Cata.. BOOL 16836
Module 1 (FS0E M 0. BOOL D771 4mm sum Mgduie 2 (Sobety Data . BOOL 16637
Module 1 (FSoE M 8. BOOL 0774 4mm s Moduio 2 (Scbory Data.. BOOL 16838
Mocule | (FS0E M 8 BOOL 0775 4 “EE Modile 2 (Solety Dote . BOGL 18835
Modube | (F50E M & BOOL D776 4mm o Adocie 2 (Safery Data . BOOL 16840
Wochie 1 (FRoF M & ROGL O777 45 +EE Mochie D (Snbty Datn  BOOL L)
Mocule 1 (FE0E M & BOOL 0778 4mm vem Moduie 2 (Sabety Data  BOOL 16842
Moduk 1 (FE0E M 8 BOOL 5779 <mm s Mo 2 (Sshity Date . BOOL 18843
|aspete 3 Fsok 2 moOL Moehn 7 (Snbory Ontn_ HOCH 168

Type Address
uss e
U Madubs 2 {Satuty Dala Bt (8 Bvtul) Uulouts B FS0E Ot D 0
o M 231 Moduks 2 (Safaty Data Btf (8 Bybl) Culouts Bal FSOE OuiD 0 NHE BOOL 16533
= M BBYTE N BBYTE OUT) ThPDOFSOE BOOL Maduls 2 (Safety Data Bitf (B Bytel) Cutputs Bt FSOF OwtD 0 BS BOOL 16
M OBYTE N 8BYTE OUTI TaPDOFSOE SafeOuiputd | [ Madube 2 {Satuty Data B! (8 Dytwl) Cutouts Baf FSOE OutD 0 GBS BOOL 16635
M ABYTE IN AAYTE OUTI TaPDOFSOF  SafeCutpetd 3 OO Module 7 (Sataty Data At! (R Bytel) Cutoute Rl FSOF OutD 8 SHS1 ROGI 16836
M ABYTE IN 8BYTE OUT) ToPOOFSOE SafeCuputd 3 BOOL Modube 2 (Safary Cats B! (A Beval) Cuipnns Baf FSOE O D 0 5H52 BOOL 18837
M SBYTE N 28YTE OUT)TPCOFSOE SafeCutoutd 4 BOOL Madube 2 (Sabety Data B! (8 Butel) Cutowts Baf FSOE O D 0 E2 BOOL 16
M 8BYTE M S8YTE QUTL.TPOOQFSOE SefvOuioutd § BOOL Moduly 2 (Sefaty Dats B! (8 Bvte)) Cutouts BRI FSOEOutD 0 E7 BOOL 16839
M SBYTE N 38YTE CUTI TWPOOFE0E Safeutoud & BOOL Module 2 (Sofety Dats Bt (8 Bytel) Cuiouts Baf FSOE OmD 0 US2 BOOL 16840
M GOYTE IN S0YTE QUTLTAPDOFSOE  SafeQuoutd 7 BOoL Moduks 2 (Safety Data B4 (5 Dytel) Quiowts BALFSOC OwD 0 504 BooL 16041
M BBYTE N S8YTE QUTLT=POOFSOE SafeDutcut] 0 BOOL Module 2 (Safaty Data Baf (8 Bvtel) Cuiputs BALFSOE QD 0 RES 4 BOOL 16842
M OBYTE N BBYTE OUT)L.TPOOFSOE SafeOutcut] 1 BOOL Madule 2 {Safety Data Bef (B Butel) Outowuts Baf FSOE OutD 0 RES 8 BOOL 16843
M GBYTE N 53YTE OUTI.TAPDOFSOE  SefeOuput] 2 BOOL Madule 2 (Sefaty Data B (6 Bya)) Outputs BILFSOEOMtD 0 RES 6 BOOL 16344
Module 1 (FS0E M SBYTE IN G3YTE OUTI TWPDOFSDE  SafeQuiput! 3 BOOL Madube 2 (Safety Data Baf (B Byte)) Cutouts Bt FSOE OwtD 0 RES 7 BOOL 16645
Aadis } ECAE M SRVTE W SSYTE O0IT) TWO0 KEOE " Boce a2 Rt 48 Qs Muruss R SCOE Cua D 0 DER 3 snou 16040
¥ 7% PR

Figure 17: 10 mapping PNOZ m to KRC4

6.1.2 Additional configuration with FSoE SubDevice (PSEN rd1)

Add sensor PSEN rd1 to the KUKA Extension Bus (SYS-X44) after the PNOZ m EF EtherCAT FSoE.

ER"EPPSS_Fieldbus_KSS87: Geraleans
Test_CELLDG (KRCS - 8.7 .8) : Active controller
-0 Controller components
- X KR 250 R2700-2
‘ Bus Structure
@ KUKA Controller Bus (KCB)
2 2 KUKA System Bus (SYS-X48)
. @ % EherCAT
2 = KUKA Exension Bus (SYS-X44)
=¥ EtherCAT
@ 55 EK1100 EtherCAT-Koppler (2A E-Bus)
- B KRCd secondary EL6695-1001
& PNOZ m EF EtherCAT FSoE
I PSENd1

Figure 18: Inserting the safe radar sensor
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Configuration in "WorkVisual"

No adjustment is normally necessary in the topology.
_ B 2Zel

Master setlings # Topology

7 KRC

KUKA Extensica
Bus (SYS-X44)

@ 1

K

A

-}

ffi 1001 ff) 1004
EK1100 EtherCAT- KRC4 primary
Koppler (PAE-Bus) | | EessETo0l |

B—@

= L=~} l.
b

[

if]] 1001;@
Y

ELE6S5-1001

\I
1006
PNOZ m EF
EtherCAT FSoE PSEN rd1

(5] _
L o
Figure 19: EtherCAT topology
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Configuration in "WorkVisual"

Vendor ID / Product Code check should be deactivated.

I Project Structure - 8 x
8 Hardware . Geometry O Files
= i PPSS_Fieldbus_KSS87: Hard view
5‘-'. Test_CELLO6 (KRCS - 8.7 8) - Active controller
| @B Controller components
K KR 250 R2700-2 General Process dataobjects Modules
2% Bus Structure I
- KUKA Controller Bus (KCB)
£+ KUKA System Bus (SYS-X48) EtherCAT oddress 1005

¥ Cellconfiguration | 3210 Mapping | i PSEN rd1 - Configuration |

Addresses

1

|

1

|

|

|

! | & % EtherCAT EtherCAT aliss 0
| £- & KUKA Extension Bus (SYS-%44)
|

|

|

|

|

]

& %5 EtherCAT [ Device identification
-£5 EK1100 EtherCAT-Koppler (2A E-Bus) () Check vendor ID

il KRC4 secondary EL6695-1001
|-18 PNOZ m EF EtharCAT FSoE (7] Check product code
-3 [PSEN 1]

| & Safety control

: &[] Options

- [ Unassigned Active Devices

Check revision number OFF >

Figure 20: Deactivating device identification

The settings (size of the 10s) for PNOZ m EF EtherCAT FSoE must match the settings on the PSEN
rd1.
Slot 002: FSoE_M_2BYTE_IN_2BYTE_OUT

# Zellkonfiguraion | 3£10 Mspping | |2 PNOZ m EF EtherCAT FSof - Configuration

General Process data objects Modules

| PNOZm EF EterCAT FSoE g | Sewch
001 : Slot 1 FSoE Master | FSoE_M_88YTE_IN_8BYTE OUT FSof_M_88YTE_IN_SBYTE_OUT x (%) Empty module
002 : Slot 2 FSoE Master | FSoE_M_2BYTE_IN_2BYTE_OUT FSof_M_2BYTE_IN_2BYTE_OUT x () Mode Group 3
- \ () Pilz FSoE Master Modules
003 : Slot 3 FSoE Master | FSoE_M_1BYTE_IN_IBYTE_OUT
004 : Slot 4 FSoE Master | FSoE_M_1BYTE_IN_1BYTE_OUT
FSoE_M_1BYTE_IN_2BYTE_OUT
005 : Slot 5 FSoE Master | FSoE_M_1BYTE_IN_2BYTE_OUT
FSoE_M_1BYTE_IN_4BYTE_OUT
006 : Slot 6 FSoFE Master | FSoE_M_1BYTE_IN_4BYTE_OUT
007 : Slot 7 FSoE Master | FSoE_M_1BYTE_IN_6BYTE_OUT
FSoE_M_1BYTE_IN_6BYTE_OUT
008 : Slot 8 FSoE Master | FSoE_M_1BYTE_IN_8BYTE_OUT
FSoE_M_1BYTE_IN_B8BYTE_OUT
009 : Slot 9 FSoE Master |
FSoE_M_1BYTE_IN_10BYTE_OUT

010 : Slot 10 FSoE Master | FSoE_M_1BYTE_IN_10BYTE_OUT

FSoE_M_IBYTE_IN_12BYTE_OUT

011: Slot 11 FSoE Master | FSOE_M_1BYTE_IN_12BYTE_OUT
FSoE_M_1BYTE_IN_14BYTE_OUT
012 : Slot 12 FSoE Master | | FSoE_M_1BYTE_IN_14BYTE_OUT
“ 0x1700: RxPDO
Subindex 001 0 FSoE_M_1BYTE_IN_16BYTE_OUT
o 3 l FSoE_M_1BYTE IN_16BYTE_OUT
Saon 5 e
Subindex 005 o - -
Sublindex 006 0 FSoE_M_2BYTE_IN_2BYTE_OUT
Subindex 007 0 FSoE_M_2BYTE_IN_2BYTE_OUT
Subindex 008 0
Subindex 009 0 FSoE_M_2BYTE_IN_4BYTE_OUT
Qi A1 n FSaF M 2AYTF IN 4RVTF AT

Figure 21: Modules PSEN rd1
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Configuration in "WorkVisual"

For simpler 1O mapping, both SafeOutputX and both SafelnputX BYTEs must be split into BITs on
PNOZ m EF EtherCAT FSoE module 2.
This is achieved via the signal editor.

¥ Cell configuration 3410 Mapping |

1E PNOZ m EF EtherCAT FSoE - Configuration

KRC|/Os KRCVariables PLC Fieldbusses Fiy
[=)- ¥ KUKA Controller Bus (KCB) [ || B
B KUKA Servo Pack (KSP-600-7M) :

B Resolver Digital Converter (RDC) |

| Electronic Mastering Device (EMD) i
=¥ KUKA System Bus (SYS-X48) | |E
B SION-IFBSafe !
=} == KUKA Extension Bus (SYS-X44) | | E
=] %: EK1100 EtherCAT-Koppler (2A E-Bus) ;

B KRC4 primary EL6695-1001 ,
Bl KRC4 secondary EL6695-1001 i
iZ PNOZ m EF EtherCAT FSoE '
|
*& L\” ﬂ_a '__-\\ \.
Name - Type Address Vo o
Name Type Address « 1O 1
Module 1 (FSoE M 8BYTE IN 8BYTE OUT).TxPDO.FSOE SafeQOutout7 0 BOOL 1800 <==
Module 1 (FSoE M 8BYTE IN 8BYTE OQUT).TxPDO.FSOE SafeQCutput7 1 BOOL 1801 <+mm
Module 1 (FSoE M 8BYTE IN 8BYTE OUT).TxPDO.FSOE SafeQutput? 2 BOOL 1802 <==m
Module 1 (FSoE M 8BYTE IN 8BYTE OUT).TxPDO.FSOE SafeQutput7? 3 BOOL 1803 <=
Module 1 (FSoE M 8BYTE IN 8BYTE OUT).TxPDO.FSOE SafeQutput7 4 BOOL 1804 <mm
Module 1 (FSoE M 8BYTE IN 8BYTE OUT).TxPDO.FSOE SafeQutput7? 5 BOOL 1805 <m==
Module 1 (FSoE M BBYTE IN BBYTE OUT) TxPDO FSOE SafeQutput7 6 BOOL 1806 <=
Module 1 (FSoE M 8BYTE IN 8BYTE OUT).TxPDO FSOE SafeQutout? 7 BOOL 1807 «mm
Module 1 (FSoE M SBYTE IN 8BYTE OUT).TxPDO.FSOE FSoE Master CRC 3 UINT 1808 <==
Module 1 (FSoE M 8BYTE IN 8BYTE OUT).TxPDO.FSOE FSoE Master ConnlD UINT 1824 <mm
Module 2 (FSoE M ZBYTE IN 2BYTE OUT).TxPDO.FSOE US| 1840 <=
Module 2 (FSoE M 2ZBYTE IN 2BYTE OUT). TxPDO.FSOE SafeOutput BYTE 1848 <=
Module 2 (FSoE M 2BYTE IN 2BYTE OUT).TxPDO FSOE SafeQutput1 BYTE 1856 «==
Module 2 (FSoE M 2BYTE IN 2BYTE OUT).TxPDO.FSOE FSoE Master CRC 0 UINT 1864 <= I
Module 2 (FSoE M 2BYTE IN OUT). TxPDO.FSOE _ FSoE Master ConnlD
> 7o @ & |
Figure 22: Splitting SafeOut and Safeln Bytes into Bits
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Configuration in "WorkVisual"

Connect fieldbus inputs and outputs of PSEN rd1 and PNOZ m EF EtherCAT FSoE via IO mapping.
Selection left PSEN rd1 / right PNOZ m EF EtherCAT FSoE.
Sort via the "Address" column, so that the signals are in the correct order. Then connect one to one.

& Cell configuraton | 3§10 Mapping |
KRCUOs KRCVadsbles PLC Fisldhussas
= ™ KURA Canroer Bus (KCE)

| [ KLIKA Sorva Pack (KSP-00TH)

B Resabver Digal Canvensar (ROC)
| Elscwome Mamaring Davice (EMO)
L1 W KUKA Systarn Bus (SYS-Ril)

U |l S10MFBRate

[ W KLUSA Enenaion Bus (SY5-244)
= =4 EK1100 EherCAT Koppler (24 E-Bus)

Fioldbusses

= KUKA Contolier Bus (KCS)

B KUMA Sarvn Pack (KSP-600-7M)

8 Resclver Digital Convartar (ROC)

| Electonic Masiaring Davice (EMD)
L) KUKA System Bus (3Y5-X38)

B SIoMHFESats

(£ W KUKA Exsension Bus (S S%44)
EK 1100 EtharCAT Koppler (24 E-Bus)

KRCA prinisry ELE505-1001 B KRC4 pimary ELEG9S-1001
B KRC4 socandary ELESES-1001 B KR4 secondary ELESSS- 1001
i€ PNOZmEF EmerCAT FSoE P iZ PNOZmEF EmerCAT FSoE
T PSENd1 _4 T PSEN el

S KTEMN R

O Nama Typs Address -

1.
Modube 1{2-bwbe Proc . BOOL Maoxhde 2 (FS0E M 2BYTE IN 2BYTE OUT} RPUO FSOE o BOOL
Modube 1 (2-bwvte Proc_. BOGL Modkde 2 (FSoE M 2BYTE IN 2BYTE OUT) R«PDOFSOE Satelnout) 1 BOOL
Modube 1 (2-bvite Froc.. BOOL Modhude 2 (FS0E M ZBYTE N ZBYTE OUT) ReFDOFSOE EBatelnputl 2 BOOL 13258
Modube 1 (2-bate Proc . BOCL Modkde 2 (FSoE M ZBYTE IN 2BYTE OUT) RePDOFSOE Safelnout) 3 BOOL 1az58
Moxdube 1 (2-bvte Proe.. BOOL Maoxhde 2 (FSoE M ZBYTE IN 2BYTE OUT) RFDO FSOE SatelnoutD 4 BOOL 13260
Madube 1 (2-bate Proc.. BOOL Module 2 (FSoE M 28YTE IN 2BEYTE OUT) RPDOFSOE Safelnout) 5 BOOL 13261
Mexdube 1 (2-bate Proc... BOCL Maoxhde 2 (FS0E M 28YTE IN 2BYTE OUT) R«PDOFSOE Safelnout) & BOOL 13262
Moxduba 1 (2-bvte Proe . BOCL Mexhda 2 (FSoE M 28YTE IN 2BYTE OUT) RPDO FSOE Satukit) 7 BOOL 13283
Madube 1 {2-bate Proc.. BOOL Modhule 2 (F50E M 28YTE IN 2BYTE OUTL.R&#DOFSOE Safelnout] 0 BOOL 13264
Moduba 1 (2-bvte Proc_. BOOL Modhde 2 (F50E M 28YTE IN 2BYTE OUT)RDOFSOE Safelnout] 1 BOOL 13265
Modube 1 {2-bvie Proc.. BOCL Module 2 (FSoE M 2BYTE IN 2BYTE OUTIRPOOFSOE Safelnout] 2 BOOL 13265
Maodube 1 (2-bwte Proc. DOOL Modula 2 (F50C M 28YTC IN 2BYTC OUT) RePODOFSOC Safelnout] 3 BOOL 13267
Mocube 1 {2-bvte Proc . BOCL Mexhde 2 (FS0E M 28YTE N 2BYTE OUT) RJPDO FSOE Safuk 14 BOOL 13268
Mama Type Addross Typa
Modube 1 {2-bvte Process Date Set) TPDO 3-bvie Datn Process F3oE Slave CMD USINT BBYTE FSoE Stwve ConnlD  UINT 327
Modube 1{2-bvte Process Dets Setl. THPDO 2-bvia Dats Process. Delection Tl 1 DocL M 20YTC B o] LIS 13245
Modube 1 (2-bvte Process Data Set) TAPDO 2-bvite Data Process Detection Feeld 2 BOOL N 2BYTE OUTI RPDO FSOE SafelnousD 0 BOOL 13238
Modube 1 (2-bvte Frocess Data Set). TAFDO 2-bvie Data Process Detection Field 3 BoCL Module 2 (F50E N ZBYTE QUTIRPDOFSOE Safelnpu0 1 BOOL 13257
Moduke 1 (2-bvte Process Dats Setl TPDO 2-twie Data Process Detection Fiekd 4 Dol Mesdube 2 (FSOE M 2BYTE N 20YTC OQUT)IRPDO FS0C SafelngnD 2 DOOL 13258
Mexdube 1 [2-bate Process Date Setl THPDO 2-bvie Data Process Mutna lesdback BOOL Module 2 (FSoE M 2B8YTE N 2B8YTE OUTIRPDO FSOE Safelnpurd 3 BOOL 13235
Modube 1{2-bvig Process Dats Son. TiPDO 2-byvie Dams Procoss Siop Skansl fegdback BOOL Module 2 [FS0E M 2BYTE N 2BYTE QUTI.RFPDOFSOE SafinpuD 4 BOOL 13260
Modube 1 {2-bwte Process Dalo Set) TWPDO 2-byvte Data Process Disandste Sianal fe. . BOOL Module 2 (FS0E M 2BYTE N 2BYTE OUT) RPDOFSOE Salelnpwtl 5 BOOL 13281
Modube 1 (2-bvte Process Data Seti TPDO 2-bvie Dats Process Confiouration Siones . BOOL Module 2 (FE0E M 2BYTE N 2BYTE OUTIRPDOFS0E Sadelnpued & BOOL 13262
Moduba 1 {2-bvte Process Date Set). TAPDO 2-byte Data Process Restan Swanel feed... BOOL Module 2 (FS0E M 2BYTE N 2BYTE QUT)RPDOFSOE Safelnputd 7 BOOL 13263
Modube 1 [2-bate Process Dats Setl TsPDO 2-tyvte Data Process Confioureton 10 bitd  BOOL Module 2 (FS0E M 2BYTE N ZBYTE OUT)R-PDOFSOE Safednput! 0 BOOL 13284
Modubs 1 {2-bwte Process Date Set). TPDO 2-bvie Cate Process Configureton ID bitl - BOOL Module 2 (FSoE M 2BYTE N 2BYTE QUTIRPDOFSOE Saldnpwl 1 BOOL 13265
Madube 1 {2-bvte Process Dats Sotl TWPDO 2-byvte Data Process Configuraton 1D b2  BOOL Module 2 (FS0E M JBYTE N ZBEYTE OUT) RPDO FSOE Safcinput] 2 BOOL 13265
Moxdube 1 {2-bvter Process Data Setl TePDO 2-byvie Data Process Confiouretion 10 bit  BOOL Modiube 2 (FSoE M 2BYTE IN 28YTE OUT) RPDO FSOE Balelnput] 3 BOOL 13287
Modulke 1 (2-bvte Process Dats Sotl TPDO 2-bvie Data Procoss Confiquration 1D bit  BOOL Module 2 (FS0E M ZBYTE W ZBYTE OUT) RxPDO FSOE Salinpunl 4 BOOL 13788
Moxdube 1 (2-bwte Procass Dala Setl TAPDO 2-byvie Data Process FEoE CRC 0 LINT Module 2 (FBoE M 2BYTE N 2BYTE OUT)IR<"D0O FSOE SBaldnputl & BOOL 13269
Moxdube 1 {2-bwte Procuss Data Sat) TAPDO 2-byte Data Process FSoE ConnlD LENT Modube 2 (FSoE M 2BYTE IN 2BYTE OUT) RPDO FSOE Salelnput! 6 BOOL 13270
Module 2 (FSoE M 2BYTE N ZBYTE OUT)IRFD0O FS0E Safdnout] 7 BOOL azn
Modube 2 [FS0E M 2BYTE IN 2BYTE OUTIRPDO FSOE FSoE Sleve CRC 0 UINT 13272
Module 2 (FBoE M 2BYTE IN ZBYTE OUTIRPDOFS0E FSoE Blave ConnlD  UINT 13288
& 7 % R @/ u
Figure 23: 10 mapping PSEN rd1 to PNOZ m
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Configuration in "WorkVisual"

Selection left PNOZ m EF EtherCAT FSoE / right PSEN rd1.
Sort via the "Address" column, so that the signals are in the correct order. Then connect one to one.

i Celconfiguraton | 310 Mapping - 3
KRCUOs KRCVarables PLC  Fieldbusses Finldbusses
= KUKA Conralier Bus (KCE) &) ® KLIKA Convaller Bus (KCE)
B KUKA Serve Pack (KS2-600-70) B uwA Servo Pack (MSP-600-7M)
B Rasciver Digta’ Corveter IRDCYH B Resolve Dwgital Corvetar (RDC)
| Elecironic Mastering Device (EMD) | Elecironic Mastoring Device (EMD)
= KLIKA System Bus (SYS-X43) £ %= KLKA System Bus (SYS-X48)
B 510N FBSale B SloN-FBSate

KA Exxngion Bus (SY5-X44) % KUKA Exension Dus (SY5-X44)
i EX1100 ERerCAT-Koppler (2A E-Bus) i EX1100 EverCAT-Koppler (2A E-Bus)

B KAC4 primary EL5635-1001 B KRC4 primary ELE&35-1001
1 KRG secondary ELEGIS- 1001 { KRCs sacondary ELEGIS1001
o |15 PNOZmEF EBuCAT FSoE
B> PSENd — P = PSEN )
& &g B Ll 7 L

3

M 2 BOOL

M 2. DOOL

M 2. BOOL

M 2. DBOOL

M 2. BOOL "
Wodule 2 (FSoE M 2 BOOL 1905 <=m 3R Module 1 (2-bvte Proc . BOOL 7
Module 21FS0E M 2., BOOL 1910 <=m emm Module 1 (2-bvie Proc.. BOOL 13318
Wodule 2 iFSoE M 2. BOOL 1911 == =8 Module 1 (2-bvie Proc . BOOL 13319
Module 2 (FS0E M 2. BOOL 1912 4mm b=m hodule 1 (2-bvie Proc... BOOL 13320
Module 2 IFSoE M 2. BOOL 1913 <mm sEm Biodile 1 (2-bvte Proc . BOOL 13321
Module 2 (FSoE M 2. BOOL Module 1 (2-bvte Proc . BOOL 13322
Moduke 2 [FS0E M 2. BOOL - Moduke 1 [2-Uvte Proc.. BOOL 13323
Apdulg 2 (FE0E M 2 2 12

Sof M HEYTE IN BBYTE OUT).T«PDOFSOE Jatn Proce

Modul ' TE = Module 1(2-byte Process Doto Sel) RePDO 2-byie Date Process 10 of confiauration 1o be set bild
MWodule 2 [FSoE M 2BYTE IN 2BYTE CUT) T<PDO FSCE SaleCutoutl 0 BOOL smm Module 112-bvie Process Data Sel} RxPOO 2-byvie Data Process 1D of confiqurabon 1o be set bifl
Moduls 2 (FSoE M 2BYTE IN 2BYTE OUT) TPDOFSCE SoleQuiout 1 BOOL == Module 1 {2-bvie Process Doto Sel) RaPOO 2-byiw Dot Process 10 of confiquration o be set bi2
Module 2 [FSoE M 2BYTE IN 2BYTE OUT) TePDO FSCE SafeOutoutl 2 BOOL o odule 1(2-bvie Process Dets Sel) RePDO 2-byvie Dats Process 1D of confiquration 1o ba set bitd
Moduk: 2 (FS0E M 2BYTE IN Z2BYTE QUT) TxPDOFSOE SafuOutoutd 3 BOOL o Module 1 {2-bvie Process Doto Sel) RxPDO 2-bvie Dato Procvss 1D of confiourmtion bo be st bid
Moduke 2 [FSoE M ZBYTE IN ZBYTE OUT).TxFDOFSOE SafoOutoutl 4 BOOL ram fodule 1(2-byte Frocess Dets Sel) RAPOO 2-byto Dats Process Rastart signad Fisld 1
Module 2 IFSoE M 2BYTE IN 2BYTE QUT).TxPDOFSCE SaleCutputd 5 BO0L === Module 1{2-bvie Process Data Set) RaPDO 2-bvte Data Process Restart signal Fiald 2
Module 2 [FSoE M ZBYTE IN ZBYTE OUT) TePDOFSOE  SeheOutouth B BOOL *am fhodule 1 (2-byie Process Dota Set) RPDO 2-byvie Data Process Restart sianal Field 3
Moduks 2 [FSoE M 2BYTE IN 2BYTE OUT) TePDOFSOE  SefeOutoutd 7 BOOL o Moduls 1 (2-bvie Process Data Set) RePDO 2-byte Data Process Restart signal Fisld 4
Module 2 IFS0E M 2BYTE IN 2BYTE QUT) TxPDO FSCE SofeCutout! 0 BOOL rmm Module | {2-bvie Process Dota Sel) RxPDO 2-bvie Data Process Svatem recondition sanal
Moduks 2 (F50E M 2BYTE IN 2BYTE OUTVTPDOFSOE  SefeCutout! | BOOL o fodule 1(2-bve Process Deta Set) RePDO 2-byte Data Process Muting command of 51
Medule 2 [FSoE M 2BYTE IN 2BYTE OUT) TePDOFSCE SafeQutoutl 2 BoOL ==8 Modula 1 (2-bvie Process Dota Sell RePDO 2-byvte Dats Process Muting command of 52
Module 2 IFSoE M 2BYTE IN 2BYTE OUTL.T«PDOFSOE SefeOutout! 3 BOOL = lodule 1 (2-bvie Process Dala Sel) RPDO 2-byvte Data Process Muting command ol 53
Moduks 2 [FSaE M JBYTE IN 2BYTE OUT) TePDOFSCE SafeCutput] 4 BOOL =0 Llodule 1 (2-byvte Procoss Deta Sot) RPDO 2-byvio Data Process Muting command of $4
Module 2 IFSoE M 2BYTE IN 2BYTE OUT),T<PDOFSCE SefeQutoutl § BOOL rme Module 1(2-bvie Process Dota Sell RAPDO 2-bvte Dala Process Mubing command of 55
Modules 2 FSof M 2BYTE IN 2BYTE OUT).TPDOFSOE SafeCuput! & BOOL 1918 . o Modula 1(2-byvte Process Deta Set) RePDO 2-byte Dans Process Muting command ol 56
Module 2 (FSoE M 2BYTE IN 2BYTE CUT).TxPDOFSCE SofeCutout] 7 BOOL 1919 <= o= Module 1 (2-bvie Process Dota Sel) RxPDO 2-bvte Data Process FSoE CRC 0
MWodule 2 [FSoE M 2BYTE IN 2BYTE OUTL.T<PDO.FSCE FEoE Master CRC 0 UINT 1620 = *mm Module 1(2-bvte Process Deta Sel) RAPDO 2-byvte Data Process FSoE ConnlD
Module 2 [FSoE M 2BYTE IN 2BYTE OUT) TePDO FSCE FSoF Mastor Connl  LINT 1638 o=
P TR ) LA

Figure 24: 10 mapping PNOZ m to PSEN rd1
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Configuration in "WorkVisual"

6.2  Application with external EtherCAT MDevice

Right-click on the terminal "KRC4 primary EL6695-1001" and select "Settings..." in the context menu.

Activate the safe inputs and outputs in the "Process data objects" tab.

Safety inputs (8 Byte) and safety outputs (8 Byte) must always be ticked at the same time.

Figure 25: Activation of the safety-related and non-safety-related inputs and outputs

] Project Structure ~ 3 x  ¥Zewosiguaton  3{0Mappeg  BIKRCA primary ELE695-1001 - Conbiguraton
o0 Hardware 1. Geomey 3 Fies
= # Coll PCRCAVNAKISTIS: Geritoansicht
= M TesiCELL (KICS - 8.76) : Active controller
& B Controllet components
‘. KR 250 R2700-2 General Process data objects
= Wy Bus Stuchre [ Name Dvecton
= & KUKA System Bus (SY5-X48) Lo = e
I SION-FBSote il IR0 ELGE9S SYNC Inputs Inputs
::Wt&ﬂ:;xgﬁgmi 7 1AD9 Safety inputs {3 Byte) Inguts
5 U5 EferCAT 1A Sad In (4 Bytes) Ingpuits
= B8 EX1100 EtherCAT Coupler (24 E-Bus)
5 = EBus #x1A12 Sad in (3 Bytes) Inputs
8 X [ MACH premary ELB656-1001] mIATI S In (16 Bytes) Ingnity
® [l Optons AN Sud In (32 Bytes) Inputs
#) Unassigned Actve Devices
A5 Sid In (54 Bytes) Inguts
#X1A16 Sud In (128 Bytes) Inputs
A7 Sud In (256 Bytes) Inguts
vl Ex1A18 51 In (512 Bytes) Inguts
=l 1609 Satety Outputs (8 Byte) Outputs
#1611 Sid. Out {4 Bytes) Outputs
"612 Sud. Out (8 Bytes) Outputs
#1613 Sud. Out (16 Bytes) Cutputs
xIE14 514 Out (32 Bytes) Outputs
1615 Sud. Out (64 Bytes) Outputs
#1616 Sid Out (128 Bytes) Outputs
1617 Sd Out (256 Bytes) Cnttputs
7] 1618 Sud Out (512 Bytes) Ontputs
—-_—— ————

In the "Safety configuration” (Safety control) tab, select the Communication parameters range and

set the FSoE address.

If more than one FSoE Sublnstance is used, the EtherCAT Safety ID (FSoE address) must be changed.
This must be unique in the system and must match the partner controller. KUKA recommends setting
the FSoE address in the range of 8000-9000. In this case, the FSoE address is - 8504 (see figure below).

.| Project Structure
a® Hardware !. Geomety 3 Files
= % Cell PCRC4VNAKJSTIS: Gerateansicht
= Y8 TestCELL (KRC5 - 8.7.6) : Active controller
#- W Controller components
+ X KR 250 R2700-2
=8 Bus Structure
= = KUKA System Bus (SYS-X48)
- SION-IFBSafe
-+ KUKA Controller Bus (KCB)
2 = KUKA Extension Bus (SYS-X44)
= K5 EtherCAT
=555 EK1100 EtherCAT Coupler (2A E-Bus)
= M5 EBus
KRC4 primary EL6695-1001

=i

-

*+ X

Figure 26: Safety settings

Application Note PNOZ m EF EtherCAT FSoE KUKA KRC5
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Configuration in "WorkVisual"

i3 Local safety configuration [12345]
The safety configuration must nat be changed by non-authorized persons.

Common  Monitoring spaces | Axis monitoring | Tools | Braking before restricted areas | Reference position

() Overview Communication Parometers

() Global parameters

() Hardwere options Profinet Safety ID 7

() Change log i it in ]
= 3 1 |8504 i
() Machine data EtherCAT Sefety ID - 2 -

® Communication Parameters

Figure 27: Setting the EtherCAT FSoE address of the KRC4

Standard FSoE address of the robot controller - 8504.

More information on the connection to the robot controller is available in the document KUKA

Xpert_SS5081_Guide_EL6695-1001.pdf, see chapter 1.2.

Application Note PNOZ m EF EtherCAT FSoE KUKA KRC5
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Configuration in "PNOZmulti Configurator"

7 Configuration in "PNOZmulti Configurator”

INFORMATION

In this application note, a TwinCAT 3 PLC is used as the MDevice. Alternatively, the
procedure with CODESYS V3.5 is also described.

Other MDevices that can read and process ESI files with FSoE elements can also be used.

NOTICE

Only one communication module can be used to the left of the base unit. If the module
PNOZ m EF EtherCAT FSoE is inserted, no further communication module can be inserted.
Exception: PNOZ m EF SafetyNET

Modbus TCP and TCP/IP can also be used via the integrated ETH interface on the PNOZ
m B1.

The module provides standard EtherCAT functionality similar to the PNOZ m ES EtherCAT.
For more details, see the documentation for the module PNOZ m EF EtherCAT FSoE.

Create new PNOZmulti project
Insert base unit PNOZ m B1, PNOZ m EF EtherCAT FSoE and additional expansion modules on the

right if required.

§ Hardware Configuration X i User Programs | EtherCAT/FSoE

]
~ Base Units % ¥ Move modules via drag and drop.
£ PNOZmBO
£ PNOZ m BO.1
£ PNOZ mB1 !

E PNOZ m B1 Burner

Compact Units
~ Connection Modules

[ PNOZ m EF PDP Link

[ PNOZ m EF Multi Link

E PNOZ m EF SafetyNET

I PNOZ m EF EtherCAT FSoE
> 2k Mirtual 1If/O Modules/Interfaces

< Input Modules

-

P

]
Module Name Version Equ.. Locati. | (0]
v | -1 PNOZ m EF EtherCAT FSoE v1.0 a2
ng‘ PNOZ m EF [ Ethercar 128 128
b B EtherCAT FSoE [ FsoE 0 0
et £ 0 PNOZm BT vl11 (FW0111)  al 0 0
Product
number: 772123
B=,
[
Certifications: CE lEU]’.TUV
(International)
Fieldbus Interface: EtherCAT, FSoE
Figure 28: Hardware configuration
Application Note PNOZ m EF EtherCAT FSoE KUKA KRC5
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Configuration in "PNOZmulti Configurator"

7.1 Import ESI files

An ESI file must be installed for all FSoE Sublnstances that are to be used.
Open FSoE configuration, right-click on the module PNOZ m EF EtherCAT FSoE.

Remove Delete

*
%%  Remove All
% FtherCAT/FSoE Configuration

Save Preview

Figure 29: Starting the FSoE configuration

E + | |}
L Import ES| files |

Figure 30: Import ESI file

Once the ESI file has been imported successfully (provided there is FSoE data containing the BOOL
data type), the device appears in the library.

\é‘h}:ﬁ‘mr'

<Enter Filter Text:=
v fili KUKA Roboter GmbH

> @ KRC4 secondary EL6695-1001
v P2 pjlz GmbH & Co. KG

> 12 PNOZ m EF EtherCAT FSoE

Figure 31: EtherCat/FSoE Sublnstance Library

The imported ESl files are stored in the directory
C:\ProgramData\PilzZ\PNOZmulti Configurator_v11.XX\AppData\Esi Library and can also be deleted

there if required.

Application Note PNOZ m EF EtherCAT FSoE KUKA KRC5
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Configuration in "PNOZmulti Configurator"

7.2 FSoE configuration

All FSoE Sublnstances to which a connection is to be established are selected in the FSoE
configuration.

The FSoE Sublnstances that are available after the ESI import are displayed in the library on the right-
hand side.

Devices can be added from the library via drag and drop.

NOTICE

The module PNOZ m EF EtherCAT FSoE only supports the BOOL data type. Only ESI files
that contain the BOOL data type are supported. If there is no BOOL data type in the ESI
file, it will still be imported, but it will be greyed out and a message will be displayed.

If the ESI file contains at least one variable with the data type BOOL and a non-supported
data type, a message will also be displayed.

» AKD2G Single Axis - SRA Parameters configured via Wa

This maodule is only partially supported by PNOZmulti.

T

In the KUKA ESI file, there are two modules in the library for selection. In this case it is important to
use the module "Safety Data Bitf (8 Byte)", Moduleldent 0x104.

e

<Enter Filter Text=
v filfi KUKA Roboter GmbH
v @ KRC4 secondary EL6695-1001
¥ Safety Roboter, 0x104
2 Safety Roboter, 0x102

Vendor KUKA Roboter GmbH

MName Safety Roboter

Device KRC4 secondary EL6695-1001
Type Safety Data Bitf (8 Byte)

Module Ident  Ox104

ESI File kuka_el6b95sec.xmil

ESI File Version ----

/O FSoE_M_8SBYTE_IN_S8BYTE_OUT

Figure 32: Selecting the safety module

Application Note PNOZ m EF EtherCAT FSoE KUKA KRC5
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Configuration in "PNOZmulti Configurator"

% | Hardware Configuration W User Programs| | EtherCAT/FSof X
FSoE Master Configuration | FSoE Slave Configuration

W¥ Drag/Drop an FSoE Module to the required Slot position on Workspace,
or double-click on module to add to next available slot.

O Search by Slot Number: ~ Filter Slots by Name, Index(i.e. 14) or Range(i.e. 1-4) Show all Cennecticns Show Available Show Configured
Generate EtherCAT Instructions

Display Options. Slot Status.
@ Module Type @ Module Name
[ Module Identifier @ Fquipment ID
(D Location Description [ Connection 1D

Received Bytes(M. ) 8 SentBy M, r 8
Received Bytes(Slave): 0 Sent Bytes(Slave): 0

FSOE Address: 8504 |
el [Module Name:  FSoE_M_8BYTE_IN_8BVTE Ol Module Type: Safety Data Bitf (8 Byte)
|Module Identifier:  0xe11009 J Module Name:  Safety Roboter
Equil ID:  KRC4 secondary EL6695-1001
Slot 2 FSoE MASTER MODULE FSoE SLAVE MODULE
=
Safety Parameters
Format
Equipment ID: KRC4 secondary EL6695-1001 Location Description: OHex ©Dec O Bin
FSoE Address: 8504 Watchdog Timeout[ms]: 100 Connection ID: 1
Index Name Value Unit
#x10E0:1 Store Code 0
#x10E0:2 Project CRC 0

Figure 33: Adding the FSoE connections

The FSoE address must be entered here and must match the address set on the FSoE Sublnstance.
The standard FSoE address for the robot controller is 8504 (see Figure 27).

The FSoE address may only occur once in the EtherCAT network.

The PNOZmulti Configurator creates the connection ID automatically and checks whether it is used
once.

The watchdog timeout must also be set for each connection. The default value is 100ms

CAUTION!

The EtherCAT cycle time (set in the MDevice) has a direct impact on the watchdog timeout
and therefore the reaction times!
Please read the documentation for the module PNOZ m EF EtherCAT FSoE.

Application Note PNOZ m EF EtherCAT FSoE KUKA KRC5
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Configuration of the controllers

8

8.1

8.1.1

Configuration of the controllers

Configuration in "CODESYS V3.5"

INFORMATION

The device description files must be obtained from the manufacturer and imported into
the development environments

The device description file for KUKA EtherCAT-Bridge EL6695-1001 with the name
Kuka_EL6695sec.xml can be obtained from KUKA.
An ESI file is also required for the module PNOZ m EF EtherCAT FSoE. This can be
downloaded from www.pilz.com > 3001165A01.

Information on more detailed processes in CODESYS V3.5 can be found in the CODESYS
V3 documentation.

Import ESI file

The ESI file can be installed in the device repository.

x De e Re O
Location  System Repository w Edit Locations...
(C:\ProgramData\CODESYS\Devices)
7 Install Device Description x
Installe
String = “owo. o Koo v o O P JKA  DE P OE L R
Marm . L
5 (f Organisieren * Meuer Ordner =~ [ o
% ﬂ workspace L Kuka_EL6695secxml
s E Bilder | W PNOZ_m_EF_EtherCAT FSoExml
|
PeopleCounter
- d
PF KUKA_CODESY
[ Dieser PC
S Metzwerk

Dateiname: | PMOZ_m_EF_EtherCAT_FS5oEacml v| Automatic detection (xml™sc ~

Abbrechen

Figure 34: Installing the ESI file
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8.1.2  EtherCAT configuration

All EtherCAT devices in the network must be created in the MDevice.

The device scan can perform the task automatically, but it is recommended that all the devices are
created manually.

Right-click on Device > "Attach device..." to add the EtherCAT MDevice to the project tree.

= Device (CODEF~"~ "= = T
= [0 PLC Logic ﬂj Add Device
=} Apphi
£ Mame EtherCAT_Master
{1
+. gl  Action
m Lt @ Append device (_) Update device
!
+ @ T: | String for a full text search Vendor <Al vendors>
:;_\Snfﬂ‘lohor MName Vendor Version Description
&y GPIOs
0 + ﬁ Miscellaneous
'a. Onewire
= ﬁ Fieldbuses
=" Camera de
+ AN CANbus
K aeg ol EtherCAT
= er
3 5P -
W 1 = path Master
ﬂj CHoo internal EtherCAT Master CODESYS 4,9.0.0 CXaoonx internal EtherCAT Master. ..
ﬂj EtherCAT Master CODESYS 4,9.0.0 EtherCAT Master...
f-_l'-i =gt AT KA e =Ty e fa n =i A0 NN =gt AT KA e F=T ¥ e

Figure 35: Attaching the MDevice

Right-click on EtherCAT MDevice > "Attach device..." to add the EtherCAT SubDevices to the project

tree.
=[] PLC Logic @ Add Device '
=€) Applicaty
x5 D:ata 5 Name KRC4_secondary_EL6695_1001
H- G Dal
m Library BB
PLC_P) © Append device () Insert device (0) Update device
e @ Task C
ﬂjg EtherCAT Mt String for a full text search Vendor | <Al vendars >
% SoftMotion Ger Name Vendor
H@s GPIOs_A_B =+ KUKA Roboter GmbH
2 Onewire =3 Roboter
"3 Camera device B R4 secondary ELE695-1001 KLIKA Roboter GmbH
3 SP1 +-- [l Mitsubishi Electric Corporation
‘»!- I:C + - | 1l Panasonic Corporation, Appliances Company - AC Servo Driver
*+-[_l Panasonic Corporation, Automotive & Industrial Systems Company
+- [l Panasonic Corporation, Industrial Solutions Company
*+- [l Parker Hannifin
= [ Pilz GmbH & Co. K
=4 PNOZmulti 2
I'E PNOZ m EF EtherCAT FSoE Pilz GmbH & Co. KG

Figure 36: Attaching the SubDevices
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8.1.3  Slot configuration

Once all the EtherCAT subscribers have been configured, the identical configuration to that in the
EtherCAT/FSoE tab in the PNOZmulti Configurator must now be created in the Slots tab.
Make sure that the modules are configured in the same order with the identical length.

[ e Tdek COnmaaraugrT -
= [l EtherCAT Master (EtherCAT Master) @
+ KRC4_secondary_FL6695_1001 (KRC4 seco

= ;'-: PMNOZ_m_EF_EtherCAT_FSoE (PNOZ m EF E

E [Sot_1 FSoE Master REnT
E  slot_2_FSoE_Master © Plug device
£ Slot_3_FSoE_Master
K Slot_4_FSoF_Master String for a full text search Vendor | <Al vendors:
L slot_5_FSoE_Master Name Vender Version  Description
L Slot_6_FSof_Master @
- - = Fieldbuses
K  slot_7 FSoE_Master 5. o EtherCAT
K slot_8_FSoE_Master = 37 Modue
5 Sth—g—F%E—Mamr [ FScE_M_SBYTE_IN_SBYTE_OUT  PilzGmbH &Co.KG 0 Ether CAT Module
Figure 37: Slot configuration
TEgy TOSR OGO ST m E—
= [l EtherCAT_Master (EtherCAT Master) el eAss
= - KRC4_secondary_EL6695_1001 (KRC4 seco
Mame Safety_Process_Data
H Standard_Sync_Inputs (Sync Inputs Col
!T Safety_Process_Data (Safety Roboter Action
+.1 PNOZ_m_EF_EtherCAT_FSoE (PNOZ m EF E| © Plug device () Update device
2 SoftMotion General Axis Pool
".;\.'9 GPIOs_A_E (GPIOSs AfE) String for a full text search Vendor <l vendors>
2 Onenire Name Vendor Version Description
i .
2 Camera device - ﬂj Fieldbuses
. SPL =/ poli EtherCAT
e = nﬁModule
2 Safety Roboter KUKA Roboter GmbH a EtherCAT Module impor

Figure 38: Safety process data, robot
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8.14

8.1.4.1

Copying the FSoE data

Type 1: Internal CODESYS mapping

CODESYS version 3.5.20 Patch 4 added a simple, internal type that enables mapping between devices
in the EtherCAT network.

Once the devices in the project have been scanned and created, the EtherCAT Master is called and
the "Safety FSoE connections" tab is clicked.

After that, FSoE SubDevice connections can be selected for all configured FSoE MDevice connections
via the drop-down menu.

These must match the expected process data size for the configured FSoE MDevice connections to
be displayed in the drop-down menu. This completes the whole configuration, and the project can
be loaded!

(] EtherCAT_Master X

General Clear all connections
. . F5oE MDevice F5oE SubDevice
Sync Unit Assignment
M FSoE_M_SEYTE_IN_SEYTE_OUT (F... FSoE_S_Bytes {Assigns 8 Byt...
Overview H Slot_2 FSoE_Master (FSoE_M_2BY... e

Safety FSoE Connections

Log

EtherCAT If/0 Mapping

EtherCAT IEC Objects

Status

Figure 39: Safety FSoE connections in the EtherCAT Master

If you now want to read the values of the transferred process data in CODESYS, the desired addresses
must be polled in the main task. However, this does not yet work reliably (as of v3.5.20.50) and
sometimes data can only be queried on the MDevice (Tx or Rx) or only on the SubDevice (Tx or Rx).

8.1.4.2 Type 2: CODESYS addresses

For CODESYS versions prior to 3.5.20 Patch 4, this type can be used for mapping.

For the FSoE Minstance to receive the data from the FSoE Sublnstances, a mapping must be created
for these in CODESYS.

With CODESYS, this is achieved via the user program.

Addresses can be read from the "Module I/O image" of the individual components. This is displayed
by double-clicking on the respective FS module under the "Module 1/0 image" tab.

The important addresses here are always the CMD addresses, as they indicate the start of an FSoE
frame. This must be carried out for all SubDevices.
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- [fg EtherCAT_Master (EtherCAT Master) Slot
=% PNOZ_m_FF_FtherCAT FSoF (PNO7 m FF Fil
M Siot_1_FSoE_Master (FSoE_M_SBYTE_IN

X Module IO Mapping Find Filter Show all ~ ok Add FB for IO Channel...
L Siot_2_Foob_Master
E  Slot_3_FSof_Master Module IEC Objects Varizble Mapping  Channel Address Type Unit  Description
E  Slot_4 FSoE_Master =1 16%1600 RxPDO
K Slot_5_FSoE_Master Infarmation E ] FSOE__FSoE Slave CMD %QB20 USINT FSOE__FSoE Slave CMD
E  Slot_6_FSoE_Master +- "y FSOE__Safelnputd %QB21 BYTE FSOE_ Safelnputd
E  Slot_7_FSof_Master +- By FSOE__ Safelnputl %QB22 BYTE FSOE_Safelnputl
E  slot_8_FSof_Master + T FSeE Slave CRC_0 QW12 UINT FSoE Slave CRC_0
E  Slot_9_FSoE_Master + T FSOE__Safelnput2 %QB26 BYTE FSOE_Safelnput2
E  Slot_10_FSoE_Master +- "y FSOE__Safelnput3 %QB27 BYTE FSOE_ Safelnput3
E  Slot_11_FSoE_Master +-"g FSoE Slave CRC_1 %QW 14 UINT FSo0F Slave CRC_1
E slot_12_FSof_Master + T FSOE__Safelnputd %QE30 BYTE FSOE_ Safelnputd
E  Slot_13 FSof_Master + T FSOE_Safelnputs %QB31 BYTE FSOE_ Safelnputs
E  Slot_14 FSoE_Master +- "y FSoE Slave CRC_2 %QW16 UINT FS0E Slave CRC_2
E  Slot_15_FSoE_Master + Ty FSOE__Safelnputs %QB34 BYTE FSOE__Safelnputé
E slot_15_FSof_Master + T FSOE__Safelnput? %QB35 BYTE FSOE__ Safelnput?
E  Slot_17_FSof_Master + T FSoE Slave CRC_3 %QW s UINT FS0E Slave CRC_3
E  Slot_18_FSoE_Master +- " FSoE Slave ConnID %QW 19 UINT F50E Slave ConnD
E  Slot_19_FSoE_Master =3 16%1400 TxPDO
: Slot_20_FSof_Master My FSoE Master CMD %IB32 USINT FSoE Master CMD
E  Slot_21 FSof_Master oMy FSOE__SafeOutputd %IB33 BYTE FSOE_ SafeQutputd
Figure 40: I/0 image PNOZ m FSoE Maininstance
= [ EtherCAT_Master (EtherCAT Master)
NOZ_m_EF_FtherCAT_FSoF (PNOZ m EF Ether!
= Bl (R _secondsry_FLB695_ 1001 ((RC4 secondaf | Module 0 Mapping Find Filter Show all ~ &k Add FE for IO Channel.. = Go te Instan
: e oo ot (ot mee) AR Variable Mapping  Channel Address Type  Unit  Description
M Standard_Process_Data (5td, 10 512 Bytes, Ta iﬁ 1604 Outputs Bitf
% SoftMotion General Axis Pool Information = FSOE Command %QB40 USINT FS0E Command
FSOE OutD_0_RES_1 %QX41.0 FSOE Out D_0_RES_1
?C‘:“nsii:sjj (&P10s AE) FSOE Out D_0_NHE QX411 FSOE Out D_0_NHE
#% Camera device FSOE QutD_0_BS %QX41.2 FSOE OutD_0_BS
% o FSOE OutD_0_QBS %QX41.3 FSOE Out D_0_QBS
Y e FSOE Out D_0_SHS1 QX414 FSOE Out D_0_SHS1
FSOE QutD_0_SHS2 FSOE Out D_0_SH52

1ADA Inputs Bitf

FEFEEEY 57

FSOE Command
FSOE Inp D_0_NHL
FSOE Inp D_0_AF
FSOE Inp D_0_FF
FSOE Inp D_0_75
FSOE Inp D_0_PE

%QX4L 5

%IBS4
%IX55.0 BIT
%IX55.1 BIT
%IX55.2 BIT
%IX55.3 BIT
%IX55.4 BIT

USINT FSOE Command
FSOE Inp D_0_NHL
FSOE Inp D_0_AF
FSCE Inp D_0_FF
FSOEInpD_0_75
FSOE Inp D_0_PE

Figure 41: 1/0 image addresses KUKA KRC4 Subinstance

Example of copying the FSoE I/O data with the I/0O addresses read out above:

=81 PLC Logic
=} Application
¥ STRUCT_FSOE_2BYTE (STRUCT)
¢ STRUCT_FSOE_4BYTE (STRUCT)
¢ STRUCT_FSOE_SBYTE (STRUCT)
m Library Manager
[PLc_PRG (PRE) .
2 Task Configuration -
= [ EtherCAT_ Master (EtherCAT Master)
-

2 PNOZ_m_EF_EtherCAT_FSoE (PNOZ m EF Ether 5
=l KRC4_secondary_ELG6695_1001 (KRC4 secondar]
H Standard_Sync_Inputs (Sync Inputs Compa
M3 Safety_Process_Data (Safety Roboter) 3
H Standard_Process_Data (Std. IO 512 Bytes
" SoftMotion General Axis Pool

o

A/ Subln. 1 - RxFDUO: 8 B

MainInstance_S5lotl OUT AT %0B20
MainInstance_S5lotl_IN AT $IB32
SubInstance OUT AT %QB40

STRUCT_FSOE_SBYTE;

STRUCT_FSOE_SBYTE;
STRUCT_FSOE_SBYTE:

SubInstance_IN AT $£IBE54 STRUCT_F30E_SBYIE;
END VAR

= o
SubInstance_OUT := MainInstance_3lotl_IN;
MainInstance_S5lotl QUT := SubInstance IN;

Figure 42: Copying the FSoE I/O data

More information on the configuration and diagnostics of the module PNOZm EF EtherCAT FSoE can
be found in the application note "PNOZ m EF EtherCAT FSoE with TwinCAT 3 and CODESYS 3.5,

number 1006828.
Link www.pilz.com > AN 1006828
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8.2

8.2.1

8.2.2

Configuration in "TwinCAT"

INFORMATION

The device description files must be obtained from the manufacturer and imported into
the development environments

The device description file for KUKA EtherCAT-Bridge EL6695-1001 with the name
Kuka_EL6695sec.xml can be obtained from KUKA.

An ESl file is also required for the module PNOZ m EF EtherCAT FSoE. This can be
downloaded from www.pilz.com > 3001165A01.

Information on processes in TwinCAT 3 can be found in the TwinCAT 3 documentation.

Import ESl files

An ESI file must be installed for all FSoE Sublnstances that are to be used.

All  ESI files must be copied to the TwinCAT directory, the default path is:
C:\Program Files (x86)\Beckhoff\TwinCAT\3.1\Config\lo\EtherCAT

After inserting an ESI file, TwinCAT must be restarted or updated via the menu:
TwinCAT — EtherCAT Devices — Reload Device Descriptions

In the EtherCAT Device window, expand the tree "KUKA Roboter GmbH>Roboter" and select the
terminals "KRC4 secondary EL6695-1001" and then under "PILZ GmbH & Co. KG > PNOZmulti 2"
select "PNOZm EF EtherCAT FSoE".

Scanning and using the online data is not recommended, as this can lead to problems with the
configuration.

B} Insert EtherCAT Device

Search Name: Box4

B (Ethernet)

Tvne: = Beckhoff Automation GmbH & Co. KG
-l KUKA Roboter GmbH
- =3 Roboter
- KRC4 secondary EL6695-1001
&7 Pilz GmbH & Co. KG

212 PNOZmulti 2

Figure 43: Insert EtherCAT SubDevice

Slot configuration EL6695-1001

Double-click to open the properties of the terminal and select the Slots tab.

4 WY Box 2 (KRC4 secondary EL6695-1001)
4 [ Module 1 (Sync Inputs)
[ Compact
4 3 Module 2 (Safety Data Bitf (2 Byte))
4 Inputs Bitf
b FSOE
4 [ Outputs Bitf
b W FSOE
4 [ Module 3 (Default 10)
I Std. In (512 Bytes)
> [ Std. Out (512 Bytes)

b e 180 e Chmde

Figure 44: Safety and standard inputs and outputs
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8.23

Select the Safety Process Data slot. This sends the secure signals and is active by default.

In the new ESI, there are two modules to choose from for the "Safety Process Data" slot. In this case
it is important to use the module "Safety Data Bitf (8 Byte)", Modulldent 0x00000104.

The safe inputs and outputs are displayed bit by bit on the secondary side. Each bit also has an
abbreviation for the function. The abbreviation is based on the documentation. This enables simpler
wiring, as the function of each individual input and output is made clear.

KRC5-Kuka + X

General EtherCAT Process Data Ple Slots  Stapup CoE-Online  AoE -Online  Online

Slot Module Moduleldent Module Moduleldent  Description
.Standard Sync Inputs Sync Inputs 00000280 ., i Safety Data Bitf (8 Byte) (00000104 Safety Roboter
ety Process Data Safety Data Bitf (8 Byte) (00000104 & Safety Data {8 Byte) 0«00000102  Safety Roboter
.Standard Process Data Default 10 00000207 ¥

Figure 45: EL6695 Safety Process Data slot

The module "FSoE_M_8BYTE_IN_8BYTE_OUT", Modulldent OxO0E11099 must be used in this case, so
that the slot configuration on the PNOZ m EF EtherCAT FSoE matches the configuration on the
EL6695-1001.

KRC5-Kuka + X - T

General EBtherCAT  Process Data Pl Slots  Statup CoE-Online  Online

Slet Module Moduleldert Module Moduleldent  Description
=l Slot Group 0 < @ FSoE_M_3BYTE_IN_GBYTE_OUT  (wDOE1102F FSoE_M_8BYTE_IN_6BY
1 FSoE Master FSoE_M_BBYTE_IN_8BY.. (xDOE11009 @ FSoE_M_BBYTE_IN_8BYTE_OUT  (x0DE11009 FSoE_M_8BYTE_IN_8BY
Slot 2 FSoE Master X @ FSoE_M_8BYTE_IN_10BYTE_OUT (x0DE11030 FSoE_M_8BYTE_IN_10B'
i Slot 3 FSoE Master @ FSoE_M_SBYTE_IN_12BYTE_OUT  (x0DE11031  FSoE_M_SBYTE_IN_128'
i 2 Slot 4 FSoE Master @ FSoE_M_8BYTE_IN_14BYTE_OUT  (xD0E11032 FSoE_M_8BYTE_IN_148'
12 Slot 5 FSoE Master @ FSoE_M_BBYTE_IN_16BYTE_OUT (x0DE11033 FSoE_M_8BYTE_IN_16B'
12 Slot 6 FSoE Master @ FSoE_M_10BYTE_IN_1BYTE_OUT (xODE11034 FSoE_M_10BYTE_IN_1B'
i Slot 7 FSoE Master ® FSoE_N_108YTE_IN_2BYTE_OUT G«0DET1035 FSoE_M_10BYTE_IN_28'

Figure 46: PNOZm EF EtherCAT FSoE Safety Process Data slot

Mapping the FSoE data

In order for the FSoE MInstance to receive the data from the FSoE Sublnstances, a mapping must be
created for these in TwinCAT.

R B R e L=

P e i B Attach Variable FSOE (Input)

4 [ Box 2 (KRC4 secondary EL6695-1001)

b [ Module 1 (Sync Inputs)
4 J Module 2 (Safety Data Bitf (8Byte)) oearch: |

4 Inputs Bitf

P 3@ FS0E

b [l Outputs Bitf = -
b B Module 3 (Default 10) o Gerat 1 ([EtherCAT)

b [ WcState =it Box 3 (PNOZ m EF Ether CAT FSoE)

> Infobato -
4 ]E Box 3 (PNOZ m EF EtherCAT FSof)

b [ &PDO

by (I "= s]nTal

Figure 47: Variable linking of the FSoE data
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products and environmentally-friendly solutions.
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