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1 Introduction

1.1 Scope

This application note describes how to configure S500 safety I/O modules that are
connected to an IRC5 controller with the “Prepared for ABB CI502” option (Product ID:
3HAC064043-001). It gives a detailed description of the I/0 channel configuration of DX581-S
and DI581-S safety I/0 modules using ABB RobotStudio.

This documentation is intended for qualified personnel familiar with functional safety. You
must read and understand the safety concepts and requirements presented in the referenced
documentation before you operate an IRC5 system with safety I/0 modules.

This application note is relevant for:

e Personnel responsible for the installation and configuration of the fieldbus hardware
and software of IRC5 systems.

e Personnel that configure IRC5 I/O systems.

e Systemintegrators who use IRC5 robot controllers.

1.2 Terms and abbreviations

The table below explains the abbreviations used in the document.

Abbreviation

Description

CI502

ABB CI502-PNIO PROFINET IO Bus Module / Communication interface
module, Product ID: 1ISAP220700R0001.

A PROFINET IO device module used to connect to a PROFINET 10 controller.
Up to 10 S500 I/0 modules (standard and/or safety) can be attached to it.

CRC Cyclic redundancy check. A number derived from and stored or transmitted
with a block of data to detect data corruption.

DC Configurable digital input or output. It can be used as an input and/or an
output.

1/0 Input/Output

IP Internet protocol

OSSD Output Signal Switching Device

Passivation A special state of safety I/0 modules which leads to the delivery of safe
substitute values, which are “0” values for S500 safety I/O modules.

PLC Programmable logic controller

PROFINET An industrial technical standard for data communication over Industrial
Ethernet.

Reintegration The process of switching from substitute values “0” to the process data.

RW RobotWare (Firmware of IRC5 controller)

S500 ABB |/O modules which can be used with the ABB IRC5 robot controller

TU Terminal Unit
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1.3 References

The table below shows the related documents with the download links.

Ref

Type, Title, Document-ID, Download-Link, Version

(1]

AC500-S Unbundled S500 Safety |/Os, 3ADR024128K0201,
http://search.abb.com/library/Download.aspx?DocumentIiD=3ADR024128K02
Ol&LanguageCode=en&DocumentPartld=&Action=Launch

or newer version 3ADR024128K02** (** = sequential version number)

[

AC500-S Safety User Manual, 3ADR025091M0207,
http://search.abb.com/library/Download.aspx?DocumentIiD=3ADR025091M0
207&Language-Code=en&DocumentPartld=&Action=Launch

or newer version 3ADR025091M02** (** = sequential version number)

3]

CI1502-PNIO (-XC) Description, 3ADR024127K0201,
http://search.abb.com/library/Download.aspx?DocumentID=3ADR024127K02
O1&Language-Code=en&DocumentPartld=&Action=Launch,

or newer version 3ADR024127K02** (** = sequential version number)

(4]

Functional Safety and SafeMove2, 3HAC052610-001
http://search.abb.com/library/Download.aspx?DocumentID=3HAC052610-
00l1&LanguageCode=en&DocumentPartld=&Action=Launch

G (RW6.07) or newer

(5]

Usage of unbundled S500 safety I/0Os and AC500-S F_iPar_CRC Calculator,
3ADR020122K0201
http://search.abb.com/library/Download.aspx?DocumentiD=3ADR020122K02
Ol&LanguageCode=en&DocumentPartld=&Action=Launch

(6]

Operating manual of RobotStudio, 3HAC032104-001
http://search.abb.com/library/Download.aspx?DocumentID=3HAC032104-
001&LanguageCode=en&DocumentPartid=&Action=Launch

Revision D or newer

(7]

PROFINET Controller/Device I/O Configurator,

3HAC065546-001,
http://search.abb.com/library/Download.aspx?DocumentID=3HAC065546-
001&LanguageCode=en&DocumentPartld=&Action=Launch

to be found in RobotStudio Help in “Additional Resources” section.

Revision B or newer

(8]

User Documentation DVD for all IRBs, 3HAC032875-001

https://new.abb.com/products/3HAC032875-001/userdoc-dvd-for-all-irbs

Document No. 3ADR010316, Rev. A


http://search.abb.com/library/Download.aspx?DocumentID=3ADR024128K0201&LanguageCode=en&DocumentPartId=&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=3ADR024128K0201&LanguageCode=en&DocumentPartId=&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=3ADR025091M0207&Language-Code=en&DocumentPartId=&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=3ADR025091M0207&Language-Code=en&DocumentPartId=&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=3ADR024127K0201&Language-Code=en&DocumentPartId=&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=3ADR024127K0201&Language-Code=en&DocumentPartId=&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=3HAC052610-001&LanguageCode=en&DocumentPartId=&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=3HAC052610-001&LanguageCode=en&DocumentPartId=&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=3ADR020122K0201&LanguageCode=en&DocumentPartId=&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=3ADR020122K0201&LanguageCode=en&DocumentPartId=&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=3HAC032104-001&LanguageCode=en&DocumentPartId=&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=3HAC032104-001&LanguageCode=en&DocumentPartId=&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=3HAC065546-001&LanguageCode=en&DocumentPartId=&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=3HAC065546-001&LanguageCode=en&DocumentPartId=&Action=Launch
https://new.abb.com/products/3HAC032875-001/userdoc-dvd-for-all-irbs

2

Setup overview

This manual focuses on the configuration of ABB S500 safety I/O modules connected to an
IRC5 controller via PROFINET, using the IRC5 “Prepared for ABB CI502” option, as shown in

Fig. 1.
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Fig. 1: IRC5 controller with SafeMove2 and ABB safety |/Os configured using the “Prepared for
ABB CI502” option

The solution with the “Prepared for ABB CI502” robot controller option described in this
application note offers:

Connection of safety sensors such as light curtains, laser scanners, safety mats, etc.
directly to the SafeMove2 safety controller, for example, for installations without
safety fieldbus equipped PLCs.

Prepared in terms of software support (that is, no hardware, wiring, and so on) in
ABB RobotStudio.

Replacement of SafeMovel functionality.

“Prepared for ABB CI502” offers the same functionality as F-Host, but is limited to
ABB safety I/O modules from ABB Automation Products.

A CI1502 PROFINET 10 communication interface module with on-board standard 1/0s
is used to attach ABB safety I/0 modules.

Key characteristics of the solution with the “Prepared for ABB CI502” robot controller option:

No explicit need for the PROFIsafe F-Host robot controller option.

Higher flexibility and productivity with SafeMove?2 features and the “Prepared for ABB
Cl1502” option.

Smaller safety distances due to faster safety response times.
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3 Installation and configuration

This chapter describes the prerequisites, hardware and PROFINET setup to connect ABB
DI581-S and DX581-S safety I/O modules and the CI502 communication interface module. The
configuration and special parameters of the DX581-S and DI581-S safety I/O modules are
described in detail. This includes the description of how to use the diagnostic signals of the
DX581-S and DI581-S safety I/O modules to reintegrate passivated safety channels, for
example, in the case of detected cross-talk wiring errors, and so on.

3.1 Prerequisites

To complete the tasks described in this application note, the reader must have expertise of:

e Mechanical and electrical installation work with the IRC5 robot controller.

e The system and fieldbus parameter configuration of the IRC5 robot controller.

e The configuration of the SafeMove2 option in the IRC5 robot controller.

For more information, refer to [4], [6] and [7].

3.1.1 Hardware

The following hardware is needed:

Hardware name

Comments

IRC5 robot controller with options:
e 1241-1 “Prepared for ABB CI1502”
e 888-2 “PROFINET Controller Device”

o 996-1 “Safety Module“

Refer to the ABB Robotics catalog from
2018 (or newer)

CI502-PNIO CI502-PNIO (V3): S500, PROFINET 10
communication interface module with 8 DI,
8 DO and 8 DC channels, Order code:
1SAP220700R0001

TU508-ETH TU508-ETH: S500, ETH terminal unit, spring
terminals, Order code: 1SAP214000R0001

DI581-S DI581-S: S500, Safety digital input module
16SDI, Order code: 1SAP284000R0001

DX581-S DX581-S: S500, Safety digital I/O module
8SDI/SDO, Order code: 1ISAP284100R0001

TU582-S TU582-S: S500, Safety 1/0 terminal unit,

spring terminals, 24V DC, Order code:
1SAP281200R0001
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3.1.2 Software and firmware versions

The functionality described in this application note was tested with the following component
software versions:

Software/firmware Comments

Component .
version
Additional options are required:
IRC5 Robot . 1241-1 “Prepared for ABB C1502”
Controller RW 6.08.01 . 888-2 “PROFINET Controller/Device”
e  996-1 “Safety Module”
These can be ordered from ABB Robotics.
PROFINET IO communication interface module
CI502-PNIO 3.2.6
It can be ordered from ABB Automation Products.
Safety digital input/output module
DX581-S 1.0.0
It can be ordered from ABB Automation Products.
Safety digital input module
DI581-S 1.00

It can be ordered from ABB Automation Products.

Download link:
RobotStudio 6.08 https://new.abb.com/products/robotics/de/rob
otstudio/downloads

This software tool is needed to calculate CRC for
individual safety I/0 module parameters.

AC500-S .
F_iPar_CRC 1.0.0.0 Download link:
Calculator http://search.abb.com/library/Download.aspx?D

ocumentID=9AKK106713A4484&LanguageCode=e
n&DocumentPartld=&Action=Launch

3.2 Hardware setup

This section gives references to the hardware setup of IRC5 robot controller with S500 safety
I/0 modules using the “Prepared for ABB CI502” option.

The hardware setup of the IRC5 robot controller and related components is described in [8].

The installation instructions for S500 safety I/0 modules are listed in the “References”
section in [1]. A note on connections:

e Connect +24V DC to terminals 1.8 (UP) and 3.8 (UP3) on TU508-ETH.
e Connect OV to terminal 1.9 (ZP) on TU508-ETH.

e Connect +24V DC and 0OV separately to the attached DI1581-S and/or DX581-S safety
I/0 modules, respectively, to 1.8 (UP) and 1.9 (ZP) on TU582-S.

Examples of possible sensor and actor connections to the DI581-S and DX581-S safety I/0
modules are listed in the “Circuit examples” sections in [2].
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3.3 PROFINET setup

The S500 safety I/O modules are attached to the CI502 PROFINET IO communication
interface module, which is used as a communication interface for connectivity to the IRC5
robot controller. This section describes how to setup the PROFINET parameters of the CI502

module.

331 PROFINET configuration
1. Open RobotStudio and connect to the IRC5 controller.

2. Open the I/0 Configurator: Select “Controller” = “Configuration” 2 “I/O Configurator”.

| Controller |RAP1D Add-Ins
b O @ a e_%) g @ é] @ @ Load Parameters — @ &, Conveyor Tracking
L
Save Parameters Integrated Vision
iticate | Restart Backup Inputs/ Events  File FlexPendant Online Signal Analyzer Terminal Jobs onfiguration Installation B =
| - - Outputs Transfer - Monitor online = | - [E Properties - Manager~ (@ Collision Avoidance

Controller Tools Communication

Controller
/O System

Man-Machine Communication

Mation

i

Add Signals...

/0 Configurator

(s]

on Controller RAFID Add-Ins | VO Configurator |
Customize Quick Access Toolbar

X|
=

Save
Close Print
Undo 3

Redo 4 =

RN
4

~ || Signal Editor X

) 4 | |Seard1

Screenshot

Tags 3

&

Customize Commands...
ndow Layout
Minimize the Ribbon Ctrl+FL

Drefault Layout

-

Windows

Cutput

Properties
Configuration

I Properties

Device Catalogue D{\

Note that you may have to change the window settings to see the “Properties” view. To
do so, right-click on “I/0 Configurator” = “Windows” and then select “Properties”.

Document No. 3ADR010316, Rev. A



Configure the PROFINET properties.

Open the PROFINET controller properties in the “Configuration” tab using
“Communication” - “IP Setting” > “PROFINET Network”.

T e e ABB RobotStudio 6.08 0
Home Maodeling Simulation Contraller RAPID Add-Ins IO Configurator
n m 2B
0 | mz2

Request Release Write Signal Close
Write Access Write Access | config | Editor

Access | | | |

Configuration | ~ X || signal Editor X = || Properties | Device Catalogue
Search % |Searm x == |Searm
4 [CITR6_08_00 (IRCS Testrack) Name Assigned to Device Ty | « General
4 Communication Label PROFINET Network
| Ethernet Port
4 IP Seting Address 0.0.00
St 0000
Public Metwork Interface LAN3
Private Network
FlexPendant Network
Lz computer 1
| Static VLAN
4 B0 System
I <5=PROFINET

Enter the “IP-Address”, “Subnet” and the LAN “Interface” in the “Properties” tab (refer to
the example below).

Properties I Device Catalogue |

F=z| A
e =1 |Searm

4 General
Label PROFINET Network
192.168.15.6
Subnet 2552552850
Interfacs LAN3

After this step, the warning sign on the “PROFINET Network” node in the tree
disappears.

Enter a PROFINET Station Name.

Open the PROFINET properties in the “Configuration” tab using “l1/0O System” >
“PROFINET".
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In the “Configuration” tab, enter a valid PROFINET name, for example, “irc5-pnio”.
PROFINET names can only consist of small letters and/or numbers and/or “-".

Modeling

)
Home

0L a M

Simulation

= X

Controller

\BE RobotStudio £.08
RAFID

Add-Ins

0

1/0 Configurataor

Request Release Write Signal Close
Write Access Write Access | config | Editor
Access | | | |
| Co ion || ¥ Signal Editor X ~ ||| Properties | Device Catalogue
| Search )4 | Search % | =l | Search
4 IC]TRE_08_00 (IRCS Testrack) 4 General
4 Communication MName PROFINET
I Ethernet Port 4 Network
4 |P Setting Connection PROFINET Network
PROFINET Network™® a
pusie et PROFINET Station Name
Fle_xPendant Network Nested Dizgnasis [5]
Lods computer 1
I+ Static VLAN
P=11s] Sﬁem Simulated
I
I _Anybus
| Properties || Device Catalogus
= | Search
4 General
Name PROFINET
4 Network
Connection [PROFINET Network
4 System

PROFINET Station Name m

Mested Diagnosis

Simulated

After this step, the warning sign on the “PROFINET” node in the tree below “I/O System”

disappears.

Add the CI502 PROFINET IO communication interface module and the DX581-S and/or
DI581-S safety I/O modules in the RobotStudio project.

In the “Configuration” tab, select “I/O System” > “PROFINET” > “Controller”, open
“Device Catalogue” and select the “CI502-PNIO (V3)” device.

G
Home

ABB RobotStud

i0 6.08

Modeling Simulation Controller RAPID Add-Ins /O Configurator
n m =R

L g m2

Request Release Write | Signal | Close
Write Access Write Access | config | Editor

Access | | | |

T ion | ¥ X || signal Editor X = || Properties [ Device Catalogue ||
Search ||| [Searen X ||| [Searen

4 WITRE_08_00 (IRCE Testrack)
4 Communication
I+ Ethemet Port
4 |P Setting
PROFINET Network*
Public Network
Private Network
FlexPendant Network
Asis computer 1
I Static VLAN
4 0 System
4 L-PROFINET*
I Device

Vendor Family Device Order Number |

ABB Automation Products GmbH  CI502-PNIO (V3) CI502-PNIO (v3) 1SAP220700R0001
ABB Automation Products GmbH  CI502-PNIO-XC (v3)  CIS02-PNIO-XC (V3)  1SAP420700R0001
ABB Robotics Internal BASIC V1.2 Internal BASIC V12 ]

ABB Robotics Internal ENERGY V1.2 Internal ENERGY V1.2 0

ABE Robotics IRCS IRCS PNIO-Device IRCE PNIQ-Device 0

ABB Robotics BASICV12 BASICV1.2 0

ABB Robotics ENERGY V1.2 ENERGYV1.2 0

ABB Robotics DSQCEs8 DSQCEB3 ABCC-PRT

Double-click on “CI502-PNIO (V3)” to add the CI502 module to the robot PROFINET

Controller.
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Select the “CI502_PNIO_V3” node in the “Configuration” tab and the “Device Catalogue”
tab will show all S500 devices which can be attached to the CI502 module. Add “DX581-S
Input/Output (Safety)” and/or “DI581-S Input (Safety)” devices from the device
catalogue by double-clicking the devices.

ABB RobotStudio 6.08

0

Home Modeling Simulation Controller RAPID Add-Ins
Q| m=zE
Request Release Write | Signal | Close
Write Access Write Access | config | Editor
Access | | I I
Configuration | ~ x| signal Editor X = | [ Properties [ Device Catalogue |
|Seard'v X| |Seard1 X| |Seard'v
4 CITRB_08_DO (IRCS Testrack) - Vendor Family Device OrderNuiInformation
4 Communication AEB Automation Products GmbH  DO571 Qutput DO571 Output
» Etheraet Port 188 Automation Praducts GmbH  DOS72 Output DO572 Output
e T etk ABB Automation Products GmibH  DXS61 InputOutput DIXB6T InputiOutput
vl m;‘ ek AEB Automation Products GmbH  DX571Input/Output  DX571 Input/Output
Privats Nework ABB Automation Products GmbH  AIB61 Input AIS61 Input
FlexPendant Network ABB Automation Products GmbH  AIB62 Input AIS62 Input
fiods computer 1 ABB Automation Products GmbH  AIBE3 Input AI563 Input
I Static VLAN & ABB Automation Products GmbH  A0561 Qutput AD561 Qutput
4 ‘B0 System AEB Automation Products GmbH  AX561 InputiOutput  AXS61 Input/Output
4 <L-PROFINET* AEB Automation Products GmbH  CD522 Input/Output CD522 InputiOutput
I Device ABB Automation Products GmbH  DAS01 Input/Output ~ DAS01 Input/Output
“ Controller ABB Automation Products GmbH _ DAS01 Input/Ouiput Wi _DAS0T Input/Cutput Wi
“ - 'ABB Automation Products GmbH _ DI581-S Input (Safety) _ DISB1-S Input (Safety) Safety Enabled
B01: CIB02 DM 1 ABB Automation Products GmbH  DX581-S InputiOutput | DX581-5 Input/Output Safety Enabled
B 32768, c502.pn-01 BB Atomation Products GmbH D053 Output 0522 Outpit
B 32769, port 001 - ABB Automation Products GmbH  DC562 InputOutput  DC562 InputiOutput
532770 part002 ABB Automation Products GmbH  DO562 Output D562 Output
4 01 CI502_InputOutput® AEB Automation Products GmbH  DO573 Output DO573 Output
(01 CI502 Input/Output . ABB Automation Products GmbH  FM8E2 FTO FM862 PTO
: “ ”
The selected devices appear as nodes under the “CI502_PNIO_V3” node.
| Conﬁgulatinnl S
|Seard1
4 [CITRG_08_00(IRCS Testrack)
4 Communication
| Ethernst Port
4 |P Setting
PROFINET Network*
Public Metwork®
Private Metwork *
FlexPendant Network ®
Pxis computer 1%
I Static VLAN
a4 =10 System
4 L-PROFINET*
I Device
4 Controller
4
4 [{ 00: CI502 DIMA
[ 01: CI502 DIMA1
> 32768: ci502-pn-01
b 32765 port-001
32770 port-002
4 [f 01: CI502_InputOutput *
01: CI502 InputOutput
4 |[f 02: DX581_S_InputOutput_Safety *
(> 01: DX581-S Input/Output (Safety)
4 |[f 03: DIS&1_S_Input_Safety*
> 01: DIS81-S Input (Safety)
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3.3.2 C1502 PROFINET configuration

To configure the CI502 PROFINET parameters, select the “CI502-PNIO_V3” device in the
“Configuration” tab and activate the “Properties” tab as shown below.

Home Modeling Simulation Controller RAFID Add-Ins 10 Configurator

[1
U & mzH
Request Release Write | Signal | Close
Write Access Write Access | config | Editor
Access | | | |
IConﬁgulaﬁon I ~ X|| Signal Editor X ~ || Properties DeviceCatangLE|
|Seard1 p'e | |Seard1 = |Seard1
4 WITR6_08_00 (IRC5 Testrack) 4 Profinet i
4 Communication IPROFINET Station Name ciSDZ-pnio—\r3|
I Ethernet Port - .
4 IP Setiing Reduction Ratio [3
PROFINET Net * Faulty Telegrams 24
Public Network*® Fast Device Startup [ Deactivated
Private Network™® 4 Network
FlexPendant Network ® Connected to Industrial..  PROFINET
Aois computer 1% IP Adress 0.0.00
[ Static VLAN
4 B0 System Subnet 0.0.00
4 S-PROFINET* Gateway 0.0.00
I Device a
4 Controller IName CI502_PNIO_V3 |
4 | 1\CI502_PNIO_V3 -
_‘ ~00: C502 DIV State when System Start.. [ Activated
> 01: CI502 DIM1 Trust Level [De‘FauHTmstLevd
> 32768: cis02-pn-01 ) ©) Yes
> 32769: port-001 Simulated :;;\ No
> 22770 port-002 —
4 [ 01: CI502_InputOutput* |/dentification Label |
[ 01: CI502 Input/Output Vendor Name
O DXaer st (o) Frodc lame
: -5 Inp tput ty, d -
a [ 03: DISB1_S_Input_Safety* I‘n Ut Size 0
> 01: DI581-S Input (Safety) P

Configure the parameters in the “Properties” tab as required.

Properties I Device Catalogue |

4 Profinet Configuration

PROFINET Station Name [t IR |

Reduction Ratio (8
Faulty Telegrams 24
Fast Device Startup [ Deactivated
4 Network
Connected to Industrial.  PROFINET
IP Adress 182168158
Subnet 255 255 255 ()
Gateway 152.168.15.1
4 System
Mame | CI502_10_Cluster_01 |
State when System Start.. [ Activated
Trust Level | DefaultTrustLevel
. 1 Yes
Simulated ;\ No
|dentification Label [ cis02_01 |
Vendor Name
Product Name
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The key parameters are explained in the table below. For more information on CI502

parameters, refer to [3].

Parameter

Description

PROFINET Station name

This parameter defines the PROFINET name for the PROFINET IO
device. There are two options to set the PROFINET IO device name
for CI502 modules:

Option 1, “Allocation of the Device Name via DCP”:

The allocation of the device name via DCP is standard for
PROFINET networks. For this method of allocation, you must set
both rotary address switches to "0" on the CI502 module.

F
Epget 17 DC7
23456 18 UP

ADDR 1~} 7

xo1H F=Naglcd 1 39 7P
EilnA
0c8"{-ERR1 CH-ERR24 CH-ERR3-

UP 24VDC 200W PROFINET |0 Device
8DC 8DI 8D0
Input 24VDC/Output 24VDC 0.5A

Option 2, “Allocation of the Device Name via Address Switches”:

The CI502 has 2 rotary switches to set an explicit name to the
PROFINET IO device before commissioning. No engineering tool is
needed. The device gets its name (including the fixed part of the
device name) directly from the switch settings (01h...FFh). This
name can be used directly within the device configuration:

“ci502-pn-xx”

Note: "ci502-pn-" is the fixed part of the device name and xx
represents the position of the rotary switch (0..FFh or 0..255d).
The rotary switches have hexadecimal values. For example, to set
the name to “ci502-pn-08”, set the upper rotary switch to “0” and
the lower switch to “8”.

For the detailed descriptions of the options and how to set the
“PROFINET Station name” for C1502, refer to “Allocation of the
Device Name” in [3].

Network parameters
(“IP Address”, “Subnet”
and “Gateway”)

Set the “IP Address” as required. It must be in the range of the
PROFINET, which is configured under “Communications” - “IP
Settings” = “PROFINET Network”, for example:

IP Address: 192.168.15.6
Subnet: 255.255.255.0
Gateway: 192.168.15.1
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Parameter Description

Name Default value: CI502_PNIO_V3

The name can be set as required, for example, to reflect the
function of the 1/0 cluster.

Identification Label It can be set as required to identify the module.

3.4

C1502 module configuration

You can configure the behavior of the inputs and outputs in the “Properties” tab of the CI502
module and its sub-element, respectively.

For the detailed descriptions of all CI502 parameters, refer to “Parameterization” of CI502 in

[3].

To complete the configuration tasks described in this application note, you do not need to
change the default values. The default configuration of CI502 module parameters is shown

below.

-

Zﬂ SR o4
le Home Maodeling

w @ X|
Reqguest Rel Nrite | Signal | Close
Write Access Writ config | Editor

Access

Simulation

ABE RobotStudio 6.08

Controller RAPID Add-Ins

o]

IO Configurator

] Ccnﬁgulaticnu

Al
*

Signal Editor X = || Properties I Device Catalogue

| Search

| Search

% | 1%l ‘Searm

4 [CITRE_08_00 (IRCS Testrack)
4 Communication
I Ethernet Port
4 |P Setting
PROFINET Network*
Public Network*®
Private Network®
FlexPendant Network ®
Lods computer 1%
| Static VLAN
4 'Z10 System
4 =5.PROFINET*
I Devica
a Controller
4 | Z3CI502_10_Cluster_01*
4 [§ 00: CI502 DIM1
> 01: CI502 DIM1
> 32768: cis02-pn-01
> 32765: port-001
> 32770: port-002
" E F
[ 01: CI502 Input/Output
4 |[{ 02: DX581_S_InputQutput_Safety *
[ 01: DX581-5 Input/Output (Safety)
4 |7 03: DIS81_S_Input_Safety*
> 01: DIS81-S Input (Safety)

MName Assigned to Devid | « System
NI C1502_InputOutpu Name

Trust Level
Simulated

Identification Label
Vendor Mame
Product Name
EIQ_SafetyEnabled
4 Information
Input Size
Cutput Size
Vendor Mame
Product Name
Order number
Deescription
‘Vendor Id
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0

/O Configurator

T i e ABB RobotStudio 6.08
Home Modeling Simulation Controller RAPID Add-Ins

Q @ mz(0

Reqguest Release Write Signal Close
Write Access Write Access | config | Editor

Access | | | |
| Configuration | > X || signal Editor % ¥ | | Properties IDeviceCatangLE
Search 3 ||||Search x \gl il | Search
4 [CITRS_08_00 (IRCS Testrack) Name Assigned to Devid | « System
4 Communication Mame C1502 Input/Output
I Ethernet Port 4 Information
4 |P Setting Description Input/Output module
PROFINET Network*® 4 CI502 P set
Public Network ™ Error LED / Failsafe funct.. [On
Private Metwork® . -
FlexPendant Network*® Process cycle time 1 ms process cycle time
Axis computer 1% Check supply On
I+ Static VLAN Input delay Cm&
4 ZI0 System
4 5PROFINET* Fast counter No counter
I Device Detect short circuit at out... | On
“ Contrﬁ!ler Behaviour DO at comm... | Off
4 éECIEDZ_ID_CIuster_m *
4 [700: CI502 DIMA Substitute value at output 0
[ 01: CI502 DIM1 Preventive voltage feedb._. | Off
> 32768: ci502-pn-01 Detect voltage overflow o... | Off
[ 32769 port-001
(> 32770: port-002 10-BUS Reset after PRO... |On
4 [ 01: CI502_InputOutput *
4 | 02: DX581_5_InputOutput_Safety®
> 01: DX581-S Input/Output (Safety)
4 | 03: DISB1_S_Input_Safety®
> 01: DI581-S Input (Safety)
3.4.1 C1502 standard 1/O channels

In addition to PROFINET IO device functionality, the CI502 has 8 reserved configurable digital
input/outputs, 8 digital inputs and 8 digital outputs, which can be used, for example, for
error acknowledgement on the IRC5 robot controller and/or CI502 with its I/O modules.

For example, to add standard signals in the IRC5 robot controller and map them to the CI502
1/0 channels, select “CI502_InputOutput” in the “Configuration” tab and change the “Type of
Signal” to Digital Input in “Signal Editor” tab:

| configuration| = X ||| signal Editor x ||
| Search p 4 Search
4 [JTRB_08_00 (IRCS Testrack) Name Assigned to Device  Type of Signal Devic:e‘Fdapping Si
I Communication 1502_InputOutput
4 Z1/0 System nall I?U .
4 SPROFINET Digital Output *
| Device Analog Input
4 Caontroller ér:ghoglr?uﬁut
4 |ZACI502_I0_Cluster_01% Group Output
4 [ 00: CI1502 DIM1

B 01: C1502 DIMN
> 32768: cig02-pn-01
B 32769 port-001

4 | 02: DX581_S_InputOufput_Safety™
B 01: DX581-5 Input/Cutput (Safety)
4 | 03 DIS31_5_Input_Safety*®
> 01: DIZB1-S Input (Safety)

Enter a signal name in the “Name” field and configure the “Device Mapping” according to the
tables in Sections 3.4.1.1 and 3.4.1.2. Press “Enter” to insert a new line for the next signal.
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Signal Edi

itor X]

Search

+) +) +) +) +) +)

3411

di_IC0_00 |CI502_InputQutput
di_IC0_01 |C1502_InputQutput
di_I00_02 |CI502_InputQutput
do_|00_00 | C1502_InputOutput
deo_|00_01 | C1502_InputDutput
do_|00_02 | CI1502_InputOutput

Assigned to Device Type of Signal

Device Mapping | Signal ldentification Label Category Access Level Default Value  Filter Time Passive (ms)

Digital Input 0 Default 0 0
Digital Input 1 Default 0 0
Digital Input 2 Default 0 0
Digital Qutput 8 Default ]
Digital Output 9 Default o
Digital Output 10 Default 0

CI1502 input channels

The following table shows the offset values for signal mapping CI502 input channels in the
RobotStudio “Signal Editor”.

Channel/Signal Offset Remark/Description
(Mapping)

Digital inputs DCO-DC7 0-7 Group input (Byte) — Digital inputs DCO-DC7

Digital input DCO 0

Digital input DC1 1

Digital input DC2 2

Digital input DC3 3

Digital input DC4 4

Digital input DC5 5

Digital input DC6 6

Digital input DC7 7
Digital inputs DI8-DI15 8-15 Group input (Byte) — Digital inputs DI8-DI15

Digital input DI8 8

Digital input DI9 9

Digital input DI10 10

Digital input DI11 1

Digital input DI12 12

Digital input DI13 13

Digital input DI14 14

Digital input DI15 15
Fast counter : Actual value 1 32-63 Group input (DWord) - reserved for fast counter
Fast counter : Actual value 2 64-95 Group input (DWord) - reserved for fast counter
Fast counter : State Byte 1 96-103 Group input (DWord) - reserved for fast counter
Fast counter : State Byte 2 104-111 Group input (DWord) - reserved for fast counter
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34.1.2 CI502 output channels
The offset values for signal mapping the CI1502 output channels in the RobotStudio “Signal
Editor™:
Channel/Signal Offset Remark/Description
(Mapping)
Digital outputs DCO-DC7 0-7 Group output (Byte) — Digital outputs DCO-DC7
Digital output DCO 0
Digital output DC1 1
Digital output DC2 2
Digital output DC3 3
Digital output DC4 4
Digital output DC5 5
Digital output DC6 6
Digital output DC7 7
Digital outputs DO8-DO15 8-15 Group output (Byte) — Digital outputs DO8-DO15
Digital output DO8 8
Digital output DO9 9
Digital output DO10 10
Digital output DO11 11
Digital output DO12 12
Digital output DO13 13
Digital output DO14 14
Digital output DO15 15
Fast counter : Start value 1 32-63 Group output (DWord) - reserved for fast
counter
Fast counter : End value 1 64-95 Group output (DWord) - reserved for fast
counter
Fast counter : Start value 2 96-127 Group output (DWord) - reserved for fast
counter
Fast counter : End value 2 128-159 Group output (DWord) - reserved for fast
counter
Fast counter : Control Byte 1 160-167 Group output (Byte) - reserved for fast counter
Fast counter : Control Byte 2 168-175 Group output (Byte) - reserved for fast counter

Document No. 3ADR010316, Rev. A
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3.5 DX581-S configuration

The DX581-S safety I/O module has 8 safety digital inputs, which can be configured as
1-channel or 2-channel safety digital inputs, 8 safety digital outputs and 4 test pulse outputs.
For a detailed description of all DX581-S parameters, refer to the “Parameterization” section
of DX581-S in [2].

You can configure the behavior of the inputs and outputs of the DX581-S safety I/O module in
the “Properties” tab:

1. Configure the generic properties of the module.

Select the “DX581_S_InputOutput_Safety” node and activate its “Properties” tab.

L) ABE RobotStudio 6.08 0
M Home Modeling Simulation Controller RAPID Add-Ins
Il
N
Request
Write Access W
Access
| Conﬁgulation] ¥ X ||| Signal Editor X ~ | || Properties | Device Catalogue > X
|E-ear:'1 | |S-ear:'1 % | ‘%‘_:P%L |S-ear:'v
4 ICITRE_08_00 [IRC5 Testrack) Name Tyo{ | « System
4 Communication nr Digits Name DX581_S InputQutput_Safety
I Ethernet Port Trust Level — T ;
4P Saﬂ.ing rust Leve: [nema )evice | rustLevel hd
PROFINET Network™* i Yes
Public Network™* Simulated ® No
; *
Private Netwark dentification Label DX581-5_01
FlexPendant Network *
fods computer 1% Vendor Name
I Static VLAN Product Name
4 0 System EI0_SafetyEnabled True
4 <b:PROFINET* 4 Information
v Ee”ﬁ Input Size 5
4 Controller
Output 3
4| FCI502_I0_Cluster_01% V::ﬂirl‘j:ne
4 [7 00: CI1502 DIM1 Broduct
[ 01: CI502 DIM1 roduct Name
> 32768 ci502-pn-01 Order number
> 32769: port-001 Description
B 32770 port-002 Vendor Id
1: CI502_InputCutput® 4 PROFlsafe F-Parameters
01: CI502 Input/Output Source address 1
i Destination address 17
| 01: DX587-S Input/Output (Safety) Timeout 100
a4 B 03: DISB1_S_Input_Safety* SIL [5“_3 =
> 01: DI521-S Input (Safety) Versi -
I <kPROFINET_Anybus* ersion
I L ocal® CRC Length 3 Byie CRC
| =EtherNetiP* R Block Id 1
I =4 5C_Feedback_Net | Par CRC [hex) 28924214 Vendor Tool
I
Parameter Description
“ ” a
Name The “Name” can be set as required, for example, to reflect the

function of the DX581-S safety I/O module.

Default value: “DX581_S_InputOutput_Safety”

Identification Label It can be set as required to identify the module.
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Parameter

Description

Destination address

The destination address is the so-called F_Dest_Add, which is
used for PROFIsafe F-Device identification.

Set the F_Dest_Add destination address according to the value
set with the two rotary hardware switches on the DX581-S safety
1/0 module.

Note that the F_Dest_Add destination address in the
configuration must be set as a decimal value, but the rotary
switches are set as hexadecimal values. The default setting of the
DX581-S rotary switches is 02h (hexadecimal).

For more information on F_Dest_Add, refer to [2].

For information on the other parameters listed in the “Properties” tab, refer to [2].

2. Configure the safety I/0 channels.

Select the “DX581-S Input/Output (Safety)” node and its “Properties” tab:

) ABB Robotstudio 6.08 10
m Home Modeling Simulation Controller RAPID Add-Ins & 0
! —
N E3
Request Write | Signal | Close
Write Access W onfig | Editor
Access
Ccnﬁgulaticnﬂ ~ X || Signal Editor X £ Pmpel‘tileewceCata\ogm > X
|Searc1 x ‘ ‘ Search x ‘E‘%i |Searm x
4 E1TRE_D8_00 (IRCS Testrack) Name Type of|| « System -
I ;mmunicaﬁon Name DX581-5 Input/Output (Safety) W
4 G0 System 4 Information
4 =PROFINET* Description Input/Dutput module
Device 4_DX581-5 Parameter set
4 Controller Check suppl O
pRly n -
I 4 | A\CIS02_PNIO_V3* - [ = ]
4 T 00:CI502 DIM1 Input 0. Channel configuration [Zd\anne\ equivalent v]
(> 01: CI502 DIMT Input 0. Test pulse [Disabled -
> 32768: ¢i502-pn-01 Input 0, Input Dl 5 -
[ 32769: port-001 S ed e (s - )
> 32770 port-002 Input 4. Channel configuration [2 channel equivalent v]
4 [7 01: CI502_InputOutput ¥ Input 4. Test pulse Disabled ~E
_ B0l CZipOutp Input 4, Input Delay [5ms -
4 (i 02: DX581_S InputOutput_Safety
7 2 channel configuration V4, Discrepancy time [1U ms 'l
a | 03 DIS81_S_Input_Safety Input 1. Channel configuration (2 channel equivalent -
(> 01: DI531-S Input (Safety) Input 1. Test pulse lEnaIJIed v]
I <-PROFINET_Anybus*®
I o local® Input 1, Input Delay (5ms -
I <h:EtherNetlP* Input 5. Channel configuration 2 channel equivalent |
*
¥ «e5C_Feedback Net Input 5. Test pulse [Enabled -
Input 5. Input Delay [5 ms v] ||
2 channel configuration 1/5, Discrepancy time [1UD ms ']
Input 2. Channel configuration Mot used -
Input 2. Test pulse | Disabled -
Input 2. Input Delay [5ms -
Input 6. Channel configuration [ Not used -
Input 6. Test pulse | Disabled -
Input 6. Input Delay [5 ms v]
2 channel configuration 2/6. Discrepancy time [50 ms V]
Input 3, Channel configuration [ Not used -
Input 3. Test pulse  Disabled -]
Input 3. Input Delay [5 ms v]
Innu# 7_Channal confimration (ot vead ="
2 channel /4, Di —
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The key parameters are explained in the table below. For a detailed description of all
parameters, refer to “Parameterization” in [2].

Parameter Description

Check supply “on”, “Off”
Default value: “On”

The parameter setting defines whether diagnosis messages are
generated for this device in case of a missing power supply on
“UP” terminals.

Input, Channel “Not used”, “1 channel”, “2 channel equivalent”, “2 channel
configuration antivalent”

Default value: “Not used”

Note that if channels are used as “2 channel equivalent” or “2
channel antivalent” inputs, the following possible channel
combinations are supported:

e Channels 0O and 4

Channels1and 5

Channels 2 and 6

Channels3and 7

Note that in “2 channel equivalent” or “2 channel antivalent”
configurations you must configure the higher channel in the same
way as the lower one. In addition, only the lower channel reflects
the result of both channels and must be used in the controller
program. The higher channel always delivers fail-safe “0” values in
the controller program.

Input, Test pulse “Disabled”, “Enabled”
Default value: “Disabled”

If “Enabled” is selected, the safety input channel must be powered
by the dedicated test pulse output of the DX581-S safety I/O
module:

¢ Input channels 0 and 1 shall use test pulse output TO
¢ Input channels 2 and 3 shall use test pulse output T1
¢ Input channels 4 and 5 shall use test pulse output T2

¢ Input channels 6 and 7 shall use test pulse output T3
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Parameter

Description

Input Delay

“1 ms", “2 ms", “5 ms", “10 ms", “15 ms”, U3O msl’, “50 ms”, “100
ms”, “200 ms”, “500 ms”

Default value: 5 ms

Signals with a duration shorter than the input delay value are not
captured by the safety module.

For more information, refer to the “Functionality” section of
DX581-S safety /0 module in [2].

2 channel configuration,
Discrepancy time

“10 ms”, “20 ms”, “30 ms”, “40 ms”, “50 ms”, “60 ms”, “70 ms”, “80
ms”, “90 ms”, “100 ms”, “150 ms”, “200 ms”, “250 ms”, “300 ms”,
“400 ms", “500 ms", “750 ms”’ “1 S", ﬂ2 s”, U3 S”, ll4 s"’ “5 S"’ 1‘10 s",
“20 s"’ “30 s”

Default value: 50 ms

It is used in a 2-channel configuration to detect if both input
channels have changed to the same state after the discrepancy
time.

Note that for OSSD devices such as laser scanners, light
curtains, etc. it is highly recommended to set the discrepancy
time to 10 ms to avoid the reintegration procedure using
dedicated acknowledge reintegration signals.

In case of mechanical position switches, mode selectors, E-Stop
buttons, etc. discrepancy time values of 100 ms and above must
be used depending on their properties.

For more information, refer to “Functionality” section of the
DX581-S safety I/0 module in [2].

Output channel

“Not used”, “Used”

Default value: “Not used”

Output, Detection

“Off”, Uon"
Default value: “On”

The “Detection” parameter defines whether the internal output
channel test is active.

Note that the reachable SILCL (IEC 62061), SIL (IEC 61508) and PL
(1ISO 13849-1) levels for the safety outputs of the DX581-S safety
I/0 module are only valid if the parameter Detection = “On”. If the
parameter detection = “Off” then contact ABB technical support
to obtain proper reachable SILCL, SIL and PL levels.
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3. Calculate | Par CRC (F_iPar_CRC) for the DX581-S parameters.

The | Par CRC (F_iPar_CRC according to PROFIsafe definition) parameter is a special
parameter which defines a checksum and is used for the safe transfer of DX581-S safety 1/0
parameters to physical DX581-S safety /O modules.

The checksum | Par CRC must be calculated and entered after the parameter configuration
of the DX581-S safety I/0 module (for example, “Destination address” parameter) and its 1/0
channels (for example, “Input delay” parameter) is complete. If DX581-S parameters are
changed later, the | Par CRC calculation must be done again.

Note that to configure | Par CRC, you have to install the vendor tool “AC500-S F_iPar_CRC
Calculator” beforehand using this link:
http://search.abb.com/library/Download.aspx?DocumentIiD=9AKK106713A4484&Language
Code=en&DocumentPartld=&Action=Launch

Select the “DX581_S_InputOutput_Safety” node and its “Properties” tab:

> 32770: port-002
4 [7 01: CI502_InputOutput*
[ 01: CI502 Input/Output
p

> 01: DX581-5 Input/Output (Safety) ¥

a [[F 03: DISB1_S_Input_Safety*
(> 01: DI5&1-S Input (Safety)*

<4=PROFINET_Anybus®
<L ocal*

<& EtherNetlP *
<5.5C_Feedback_Net*

4 Information
Input Size
Output Size
Wendor Name
Product Name
Order number
Description
Vendor Id

4 PROFlsafe F-Parameters
Source address
Destination address
Timeout
SIL
Wersion
CRC Length
Block 1d
| Par CRC (hex)

- == o
LD EHY-o - - ABE RobotStudio 6.08 10 _‘ﬁ‘:
'M Home Madeling Simulation Controller RAPID Add-Ins /O Configurator [~] 0
(N
Request
Write Access
Access
Configuration | = X ||| signal Editor x = | [ Properties | Device Catalogie ¥ X
‘Eea':'v | ‘Eea':'v | Eis’i‘l ‘Eaa':w
4 [CITRB_08_00 (IRCS Testrack) Name Type of || 4 System
I Communication r Digital Inj Name DX581_S_InputOutput_Safety
4 V0 System Trust Level T e
% 3 PROFINET* rust Leve [InternalDeviceTrus -
Device O Yes
4 Controller Simulsted @ No
i\ *
4 |ACI502_PNIO_V3 [T —rp— DX581-5_01
4 [ 00: CI502 DIM1
[ 01: CI502 DIM1 Vendor Name
> 32768: ¢i502-pn-01 Product Name
> 32769: port-001 EI0_SafetyEnabled True

Input/Output module

26
1
17

100

SIL3

1
3-Byte-CRC
1
4BI3421A

Call the “Vendor Tool” by clicking on the button right to the “I Par CRC” value.

PROFlsafe F-Parameters
Source address

Destinat
Timeout

SIL

Wersion

ion address

CRC Length

Bleck |d

| Far CRC (hex)

1
17
100

SIL3

1
3-Byte-CRC
1

4B93421A
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http://search.abb.com/library/Download.aspx?DocumentID=9AKK106713A4484&LanguageCode=en&DocumentPartId=&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106713A4484&LanguageCode=en&DocumentPartId=&Action=Launch

The “AC500-S F_iPar_CRC Calculator” is launched. Verify all entries, which are DX581-S
parameters, in the “AC500-S F_iPar_CRC Calculator” tool and acknowledge them using the
checkbox.

N
AC500-5 F_iPar_CRC Calculator [ =

File  About AC500-5 F_iPar_CRC Calculator

Device Type: DX581-5:5500.Safety Dig.1/0 Mod . 8SDI/SDO
Description:  InputfOQutput module

Slat: 2
Impaortfile -
rarameter | value -
F_Parameter
F_Check_iPar NoCheck
F_SIL SIL3
F_CRC_Length 3-Byte-CRC E
DX581-5 Parameter set
Check supply On
Input channel configuration 0 | N
Input 0, Channel configuration 2 channel equivalent
Input 0, Test pulse Disabled
Input 0, Input Delay 5ms
Input channel configuration 4
Input 4, Channel configuration 2 channel equivalent
Input 4, Test pulze Dizabled
Input 4, Input Delay 5ms
2 channel configuration 0/4, Discrepancy time 10 ms
Input channel configuration 1
Input 1, Channel configuration 2 channel eguivalent
Input 1, Test pulze Enabled
Input 1, Input Delay 5 ms
Input channel configuration 5
Input &, Channel configuration ‘2 channel equivalent
Input 5, Test pulse ‘Enatled -

PLEASE CHECK ALL DEVICE PARAMETER ENTRIES OF THIS DEVICE!

I | have checked all device parameters. They are correctly set! I

F_iPar_CRC
Dec: 427665404 [ Copy to clipboard |
l Hex: 197DATFC ( Copy to clipboard | l
. J

Copy the hexadecimal value of the | Par CRC (F_iPar_CRC) from “AC500-S F_iPar_CRC
Calculator” to the clipboard and paste it to the | Par CRC parameter field of the DX581-S
safety I/O module in RobotStudio.

PROFlsafe F-Parameters

Source address 1

Destination addrezs 17

Timeout 100

SIL SIL3 A
Version 1

CRC Length 3-Byte-CRC

Block Id

1
| Par CRC (hex) 197DATFC Vendor Tool

3.5.2 DX581-S signals

To add signals to the IRC5 robot controller using the 1/0 configurator in RobotStudio, you
must enter the offset values for signal mapping of the DX581-S safety I/O channels. The
tables in sections 3.5.2.1 and 3.5.2.2 show the offset values for the signal mappings of the
DX581-S safety 1/0 channels.
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3.5.2.1 DX581-S input signal mapping

The offset values for input signal mapping of the DX581-S safety I/O module:

Channel/Signal Offset Remark/Description
(Mapping)
Safety digital inputs 10-17 0-7 Group input (Byte) — Safety digital inputs 10-17
Safety digital input 10 0 Safety DIO. If used as a 2-channel configuration:
value of the 2-channel evaluation (10 and 14)
Safety digital input I1 1 Safety DIL. If used as a 2-channel configuration:
value of the 2-channel evaluation (I1 and 15)
Safety digital input 12 2 Safety DI2. If used as a 2-channel configuration:
value of the 2-channel evaluation (12 and 16)
Safety digital input I3 3 Safety DI3. If used as a 2-channel configuration:
value of the 2-channel evaluation (I3 and 17)
Safety digital input 14 4 Safety DI4. If used as a 2-channel configuration:
value is always FALSE. See Safety DIO.
Safety digital input 15 5 Safety DI5. If used as a 2-channel configuration:
value is always FALSE. See Safety DI1.
Safety digital input 16 6 Safety DI6. If used as a 2-channel configuration:
value is always FALSE. See Safety DI2.
Safety digital input 17 7 Safety DI7. If used as a 2-channel configuration:
value is always FALSE. See Safety DI3.

Safe diagnostic 10-17 8-15 Group input (Byte) — Safety input signals to
indicate the use of fail-safe values on safety DI
channels

Safe_Diag - Input 10 8 Indication of fail-safe value used on Safety DIO
Safe_Diag - Input I1 9 Indication of fail-safe value used on Safety DI1
Safe_Diag - Input 12 10 Indication of fail-safe value used on Safety DI2
Safe_Diag - Input I3 1 Indication of fail-safe value used on Safety DI3
Safe_Diag - Input 14 12 Indication of fail-safe value used on Safety DI4
Safe_Diag - Input 15 13 Indication of fail-safe value used on Safety DI5
Safe_Diag - Input 16 14 Indication of fail-safe value used on Safety DI6
Safe_Diag - Input I7 15 Indication of fail-safe value used on Safety DI7

Safe diagnostic O0-07 16-23 Group input (Byte) — Safety input signals to
indicate the use of fail-safe values on Safety DO
channels

Safe_Diag - Output OO0 16 Indication of fail-safe value used on Safety DOO
Safe_Diag — Output O1 17 Indication of fail-safe value used on Safety DO1
Safe_Diag — Output O2 18 Indication of fail-safe value used on Safety DO2
Safe_Diag - Output O3 19 Indication of fail-safe value used on Safety DO3
Safe_Diag - Output 04 20 Indication of fail-safe value used on Safety DO4
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Channel/Signal Offset Remark/Description

(Mapping)
Safe_Diag - Output O5 21 Indication of fail-safe value used on Safety DO5
Safe_Diag - Output 06 22 Indication of fail-safe value used on Safety DO6
Safe_Diag - Output O7 23 Indication of fail-safe value used on Safety DO7
Reintegration request 10-17 24-31 Group input (Byte) — Indication that safety input
channels can be reintegrated to deliver safety
process values instead of fail-safe “0” values
Rei_Req - Input 10 24 Safety DIO channel can be reintegrated
Rei_Req - Input I1 25 Safety DI1 channel can be reintegrated
Rei_Req - Input 12 26 Safety DI2 channel can be reintegrated
Rei_Req - Input I3 27 Safety DI3 channel can be reintegrated
Rei_Req - Input 14 28 Safety DI4 channel can be reintegrated
Rei_Req - Input I5 29 Safety DI5 channel can be reintegrated
Rei_Req - Input 16 30 Safety DI6channel can be reintegrated
Rei_Req - Input I7 31 Safety DI7 channel can be reintegrated
Reintegration request O0-O7 32-39 Group input (Byte) — Indication that safety
output channels can be reintegrated to deliver
safety process values instead of fail-safe “0”
values
Rei_Req - Output OO0 32 Safety DOO channel can be reintegrated
Rei_Req - Output O1 33 Safety DO1 channel can be reintegrated
Rei_Req - Output 02 34 Safety DO2 channel can be reintegrated
Rei_Req - Output O3 35 Safety DO3 channel can be reintegrated
Rei_Req - Output 04 36 Safety DO4 channel can be reintegrated
Rei_Req - Output O5 37 Safety DO5 channel can be reintegrated
Rei_Req - Output 06 38 Safety DO6 channel can be reintegrated
Rei_Req - Output O7 39 Safety DO7 channel can be reintegrated
PROFIsafe Protocol inputs - Byte O 40-47 Group input — only for internal use
PROFIsafe Protocol inputs — Byte 1 48-55 Group input — only for internal use
PROFIsafe Protocol inputs — Byte 2 56-63 Group input — only for internal use
PROFIsafe Protocol inputs — Byte 3 64-71 Group input — only for internal use

Document No. 3ADR010316, Rev. A



3.5.2.2 DX581-S output signal mapping

The offset values for output signal mapping of the DX581-S safety I/0 module:

Channel/Signal Offset Remark/Description
(Mapping)
Safety digital outputs O0-O7 0-7 Group output (Byte) - Safety digital outputs O0-
o7
Safety digital output OO0 0 Safety DOO
Safety digital output O1 1 Safety DO1
Safety digital output 02 2 Safety DO2
Safety digital output O3 3 Safety DO3
Safety digital output O4 4 Safety DO4
Safety digital output O5 5 Safety DO5
Safety digital output O6 6 Safety DO6
Safety digital output O7 7 Safety DO7
Acknowledge reintegration 10-17 8-15 Group output (Byte) — Safety outputs to

reintegrate safety digital inputs 10-17

Ack_Rei - Input |0 8 Output to reintegrate safety DIO
Ack_Rei - Input I1 9 Output to reintegrate safety DI1
Ack_Rei - Input 12 10 Output to reintegrate safety DI2
Ack_Rei - Input I3 11 Output to reintegrate safety DI3
Ack_Rei - Input 14 12 Output to reintegrate safety DI4
Ack_Rei - Input I5 13 Output to reintegrate safety DI5
Ack_Rei - Input 16 14 Output to reintegrate safety DI6
Ack_Rei - Input I7 15 Output to reintegrate safety DI7
Acknowledge reintegration O0-O7 16-23 Group output (Byte) — Safety outputs to

reintegrate safety digital outputs O0-O7

Ack_Rei - Output OO0 16 Output to reintegrate safety DOO
Ack_Rei - Output O1 17 Output to reintegrate safety DO1
Ack_Rei - Output 02 18 Output to reintegrate safety DO2
Ack_Rei - Output O3 19 Output to reintegrate safety DO3
Ack_Rei - Output 04 20 Output to reintegrate safety DO4
Ack_Rei - Output O5 21 Output to reintegrate safety DO5
Ack_Rei - Output 06 22 Output to reintegrate safety DO6
Ack_Rei - Output O7 23 Output to reintegrate safety DO7
PROFIsafe Protocol outputs — Byte O 24-31 Group output — only for internal use
PROFIsafe Protocol outputs — Byte 1 32-39 Group output - only for internal use
PROFIsafe Protocol outputs — Byte 2 40-47 Group output - only for internal use
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Channel/Signal Offset Remark/Description
(Mapping)
PROFIsafe Protocol outputs — Byte 3 48-55 Group output - only for internal use

To use the safety signals of the DX581-S safety I/O module in the IRC5 safety control
program, assign symbolic names to them. Select “DX581_S_InputOutput_Safety” in the
“Configuration” tab and add new signals by changing the “Type of Signal”, for example, to
“Digital Input” in the “Signal Editor” tab.

| configuration | 7 % || signal Editor x ||

Search Search

d E]TF'.B_DB_UCI (IRC5 Testrack) Devic:ehapping Defau

Communication “
4 IO System l al | Ii“-'

Type of Signal

4 £C|5U2_|O_C|LISLEI_U1*
4 [E 00 CI1502 DIM1
B 01: CI502 DIM1
B 32768: as02-pn-01
B 32769 port-001
B 32770 port-002
4 F 01: C1502_InputOutput *
B 01: CI502 Input/Output
L F 02: Dx581_5_InputQutput_Safety™ |
> 01: DX581-5 InputOutput (Safety) *
4 |E 03: DI581_5_Input_Safety™®
(> 07- DIS&1-S Input (Safety)

|
4 5PROFINET Digital Qutput h‘
Device Analog Input
4 Controller Analog Output

Group Input
Group Output

Enter a signal name in the “Name” field and adapt the “Device Mapping” using the offset
values listed in tables from Sections 3.5.2.1 and 3.5.2.2.

Press “Enter” to insert a new line for the next signal to fill the list of safety signals for the
DX581-S safety I/O module. For example, you can create a list of signals as shown below.

Signal Editor XI
|5-ear:1
MName Type of Signal Device iﬂapping Default Value Input Offzet on Source Device  Output Offset C

+* Tr) fdi_107_00 Digital Input 0 0 = -1
+* T} fdi_1o1_01 Digital Input 1 0 = -1
+ 4[| foi_101_Rei_Req_l0_I7 Group Input 24-31 0 -1 -1
+ NI fdi_I01_Rei_Req_I0 Digital Input 24 0 -1 -1
+* I fdi_101_Rei_Req_ I Digital Input 25 0 = -1
+ I} fdo_101_00 Digital Qutput 0 0 = -1
+* I fdo_101_01 Digital Qutput 1 0 = -1
+ 4 [} foo_lO1_Ack_Rei_I0_I7 Group Output 815 0 -1 -1
+ NI fdo_I01_Ack_Rei_lD Digital Output ] 0 -1 -1
+* I fdo_IO7_Ack Rei_I Digital Qutput 9 0 = -1

nr Digital Output 0 -1 -1

The created safety signals for DX581-S safety I/O module can be later used (refer to Section
3.8) in the IRC5 safety controller to realize the required safety functions, as described in [4].
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3.6  DI581-S configuration

DI581-S safety I/O module has 16 safety digital inputs, which can be configured as 16
1-channel or as 8 2-channel safety digital inputs, and 8 test pulse outputs. For a detailed
description of all DI581-S parameters, refer to the “Parameterization” section of DI581-S in

[2].

You can configure the behavior of the inputs of the DI581-S safety I/O module in the

“Properties” tab:

1. Configure the generic properties of the module.

Select the “DI581_S_Input_Safety” node and activate its “Properties” tab:

ABB RobotStudio 6.08

g - -
M Home Modeling Simulation Controller RAFID Add-Ins & 0
] [
Request
Write Access Writ
Access
Ci ion || ~ x|| Signal Editor x = || Properties | Device Catalogue X
|Sear:1 ‘Eear:ﬂ e |E\%l ‘Eaar:v %
4 [C1TR6_08_00 (IRCS Testrack) Name Typeof| | 4 System
I Communication nr Digital Of Name DIB81_S_Input_Safety
“ FIO System Trust Level memalDeviceTrustLovel
% <L PROFINET* rust Leve | IntemalDeviee Trus -
Device ) Yes
4 Controller Simulated ® No
*
4 |&CI502_PNIO_VS dentification Label DI581-5_01
4 [ 00: CI502 DIM1
> 01: CI502 DIM1 Vendor Name
(> 32768 ci502-pn-01 Product Name
B 32765 port-001 EI0_SafetyEnabled True
(> 32770 port-002 4 Information
a DT:CI502_\npul0utlput* Input Size
'._ B 01: CI502 Input/Output Output Size
4 |7 02: DX581_S_InputOutput_Safety* Verdor N "
| > 01: DX581-8 Input/Output (Safety)* endorame
| . Product Name put (Safety]
07: DIES1-5 Input (Safety) Order number
I <%PROFINET_Anybus* Description Input module
| obslocal® Vendor Id 26
I < EtherNetlP* 4 PROFlsafe F-Parmmeters
| <45C_Feedback_Net* Source address 1
Timeout 100
siL (siL3 -
Wersion 1
CRC Length 3 Byte CRC
Block Id 1
| Par CRC {hex) 881E1293 Vendor Tool
o as
Parameter Description
“ ” .
Name The “Name” can be set as required, for example, to reflect the

function of the DI581-S safety I/O module.

Default value: “DI581_S_Input_Safety”

Identification Label It can be set as required to identify the module.
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Parameter

Description

Destination address

The destination address is the so-called F_Dest_Add, which is
used for PROFIsafe F-Device identification.

Set the F_Dest_Add destination address according to the value
set with the two rotary hardware switches on the DI581-S safety
1/0 module.

Note that the F_Dest_Add destination address in the
configuration must be set as a decimal value, but the rotary
switches are set as hexadecimal values. The default setting of the
DI581-S rotary switches is 02h (hexadecimal).

For more information on F_Dest_Add, refer to [2].

Refer to [6] for information on all other parameters listed in the “Properties” tab.

2. Configure the safety I/0 channels.

Select the “DI581-S Input (Safety)” node and its “Properties” tab:

ABB RobotStudio 6.08 10

M Home Modeling Simulation Contraller RAPID Add-Ins /O Configurator [~ 0
I
0 ® E3

Request rite | Signal | Close
‘Write Access rite onfig | Editor
Access
Ccnﬁgulationl ~ X || Signal Editor x = || Properties I Device Catalogue > X
| Search x ‘ Search % \3; ) | Search o
« [CITRS_08_00 (IRCE Testrack) Name Typeof|| « System -
I+ Communication Name DI581-S Input (Safety) B
4 FI0 System 4 Information
4 -PROFINET* Description Input module
Device 4_DI581-5 Parameter set
4 Controller
Check supply [On -
4 | ACIS02_PNIO_V3*
= 00 CI502 DM Input 0. Channel configuration (2 channel squivalent -
> 01: CI502 DIM1 Input 0. Test pulse [Dlsabled -
gggg o Input 0. Input Delay [5ms -k
- port-
[ 32770: port-002 Input 8. Channel configuration [Zchannel equivalent -
4 [ 01: CI502_InputOutput ® Input 8. Test pulse [Dlsabled A
> 01: CI502 Input/Output Input 8 Input Delay [ v]
4 [[f 02: DX581_S_InputOutput_Safety® . . .
> 01: DXBB1-S Input/Output (Safetyi™® 2 channel configuration 0/8, Discrepancy time ([T -
a [ 03: DISB1_S_Input_Safety® _ Input 1. Channel configuration |2 channel equivalent -
s Input 1, Test pulse [Enabled -
I <-PROFINET_Anybus
I delocal® Input 1, Input Delay [Bms b |
I <l-EtherNetlP* Input 9. Channel configuration [2 channel equivslent -
*
' 4-5C_Feedback Net Input 3. Test pulse [Dissbled -
Input 9. Input Delay [ v]
2 channel configuration 1/9, Discrepancy time [WUD ms ']
Input 2, Channel configuration [Nut used vl
I Input 2, Test pulse [Dlsabled vl
Input 2. Input Delay [5ms |
Input 10, Channel configuration [Nnt used v]
Input 10, Test pulse Disabled -
Input 10, Input Delay [5ms v
2 channel configuration 2/10, Discrepancy ime (50 ms -
Input 3. Channel configuration [Not used -
Input 3. Tesi pulse [ Disabled -
Input 3. Input Delay [5 v]
Innut 11 Channsl aon [ Mot i ad =

2 channel 08, —

The key parameters are explained in the table below. For information on all parameters, refer
to the “Parameterization” section in [2].
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Parameter

Description

Check supply

“On"’ lloff"
Default value: “On”

The parameter setting defines whether diagnosis messages are
generated for this device in case of a missing power supply on the
“UP” terminals.

Input, Channel
configuration

“Not used”, “1 channel”, “2 channel equivalent”, “2 channel
antivalent”

Default value: “Not used”

Note that if the channels are used as “2 channel equivalent” or “2
channel antivalent” inputs, the following possible channel
combinations are supported:

e Channels 0and 8

e Channelsland9

e Channels2and 10
e Channels3and11
e Channels 4 and 12
e Channels 5and 13
e Channels 6 and 14
e Channels 7and 15

Note that in “2 channel equivalent” or “2 channel antivalent”
configurations you must configure the higher channel in the same
way as the lower one. In addition, only the lower channel reflects
the result of both channels and must be used in the controller
program. The higher channel always delivers fail-safe “0” values in
the controller program.
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Parameter

Description

Input, Test pulse

“Disabled”, “Enabled”
Default value: “Disabled”

If “Enabled” is selected, the safety input channel must be powered
by the dedicated test pulse output of the DI581-S safety 1/0
module:

e Input channels 0 and 1 shall use test pulse output TO
e Input channels 2 and 3 shall use test pulse output T1
e Input channels 4 and 5 shall use test pulse output T2
e Input channels 6 and 7 shall use test pulse output T3
¢ Input channels 8 and 9 shall use test pulse output T4
¢ Input channels 10 and 11 shall use test pulse output T5
e Input channels 12 and 13 shall use test pulse output T6

¢ Input channels 14 and 15 shall use test pulse output T7

Input Delay

111 ms”, 112 mS", “5 ms”’ “10 ms”, 1115 ms”’ 1130 ms”’ 1150 ms’l, “100
ms”, “200 ms”, “500 ms”

Default value: 5 ms

Signals with a duration shorter than the input delay value are not
captured by the safety module.

For more information, refer to the “Functionality” section of the
DI581-S safety I/O module in [2].

2 channel configuration,
Discrepancy time

“10 ms”, “20 ms”, “30 ms”, “40 ms”, “50 ms”, “60 ms”, “70 ms”, “80
ms”, “90 ms”, “100 ms”, “150 ms”, “200 ms”, “250 ms”, “300 ms”,
“400 ms"’ “500 ms"’ “750 ms", “1 s”’ 142 S"’ “3 S", “4 s", US S", “10 S”,
“20 S"’ “30 s”

Default value: 50 ms

It is used in 2-channel configuration to detect whether both input
channels have changed to the same state after the discrepancy
time.

Note that for OSSD devices such as laser scanners, light
curtains, etc. it is highly recommended to set the discrepancy
time to 10 ms to avoid the reintegration procedure using
dedicated acknowledge reintegration signals.

In case of mechanical position switches, mode selectors, E-Stop
buttons, etc. Discrepancy time values of 100 ms and above must
be used depending on their properties.

For more information, refer to the “Functionality” section of the
DI1581-S safety I/O module in [2].
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3. Calculate the | Par CRC (F_iPar_CRC) for DI581-S parameters.

The | Par CRC (F_iPar_CRC according to the PROFIsafe definition) parameter is a special
parameter which defines a checksum and is used for a safe transfer of the DI581-S safety I/O
parameters to physical DI581-S safety I/0O modules.

The checksum | Par CRC must be calculated and entered after the parameter configuration
of the DI1581-S safety I/O module (for example, “Destination address” parameter) and its I/O
channels (for example, “Input delay” parameter) is complete. If DI581-S parameters are
changed later, the | Par CRC calculation must be done again.

Note that to configure | Par CRC, you have to install the vendor tool “AC500-S F_iPar_CRC
Calculator” beforehand using this link:
http://search.abb.com/library/Download.aspx?Document|D=9AKK106713A4484&Language
Code=en&DocumentPartld=&Action=Launch

Select the “DI581_S_Input_Safety“ node and its “Properties” tab:

32

ABB RobotStudio 6.08

M Home

0
/O Configurator

Modeling Simulation Controller RAFID Add-Ins
[l =
Q w0 X
Request e ite igna Close
Write Access
Access
| e ion | ~ x|/ signal Editor x = | | Properties || Device Catalogue = X
|Searm X ‘Searm /\| |g_:‘%l ‘Saarm %
4 EITR6_08_00 (IRCS Testrack) hame Typeof|| « System
I Communication nr Digital Of Name DIB81_S_Input_Safety
“ W0 System Trust Level IntemalDevics Trustlevel
Y L PROFINET* rust Leve ernalDeviceTrus! -
Device ) Yes
4 Controller Simulated ® No
! *
4 | ACI502_PNIO_V3 dentification Label DI5g1-5_01
4 [f 00: CI502 DIM1
> 01: CI502 DIM1 Vendor Name
32768 ci502-pn-01 Product Name
B 32763 port-001 EI0_SafetyEnabled True
B 32770: port-002 4 Iformeation
4 £ 01:CI502 InputQutput* Input Size 6
o DT L (;Zfem* Vendor Name ABB Justomation Praducts GribH
4 ﬁ Product Name DI581-S5 Input (Safety)
07: DISST-S Input (Safety) * Order number
| < PROFINET _finybus*® Description Input module
| hlocal® Vendor Id 2%
I <buEtherNetlP* 4 PROFlsafe F-Parameters
| <45C_Feedback_Net* Source address 1
Destination address 18
Timeout 100
SIL SiL3 b
Version 1
I CRC Length 3-Byte-CRC
Block Id 1
| Par CRC {hex) 881E1293 ]Vandor Tool|

Call the “Vendor Tool” by clicking on the button right to the “I Par CRC” value.
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4 PROFlsafe F-Parameters
Source address 1
Destination address 18
Timeout 100
SIL SIL3 -
Version 1
CRC Length 3-Byte-CRC
Block 1d 1
| Par CRC {hex) 831E12582 I\.I’endc-r Toal



http://search.abb.com/library/Download.aspx?DocumentID=9AKK106713A4484&LanguageCode=en&DocumentPartId=&Action=Launch
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“AC500-S F_iPar_CRC Calculator” tool is launched. Verify all entries, which are DI581-S
parameters, in the “AC500-S F_iPar_CRC Calculator” tool and acknowledge them using the

checkbox.

AC300-5 F_iPar_CRC Calculator

N ———

File  About AC500-5 F_iPar_CRC Calculator

Description:  Input module
Slat: 3
Importfile =

rarameter

Device Type: DIS81-5:3500, Safety Dig. Input Mod.165DI

| vale

F_Parameter

F_Check_iPar NoCheck

F_SIL SIL3 =
F_CRC_Length 3-Byte-CRC

DI581-5 Parameter set

Check supply On | 4

Input channel configuration 0

Input 0, Channel configuration

2 channel equivalent

Input 0, Test pulse

Disabled

Input 0, Input Delay

5ms

Input channel configuration &

Input 8, Channel configuration

2 channel equivalent

Input &, Test pulze Dizabled
Input 8, Input Delay Sms
2 channel configuration 048, Discrepancy time 10 ms

Input channel configuration 1

Input 1, Channel configuration

2 channel equivalent

Input 1, Test pulze

Enabled

Input 1, Input Delay

5ms

Input channel configuration 9

Input 8, Channel configuration

|2 channel equivalent

Input 9, Test pulse

|Disabled

PLEASE CHECK ALL DEVICE PARAMETER ENTRIES OF THIS DEVICE!

| have checked all device parameters. They are correctly set! I

F_iPar_CRC
Dec: 526473154

Copy to clipboard l

I Hex: 1Fe16F32

Copy to clipboard ]]

Copy the hexadecimal value of the | Par CRC (F_iPar_CRC) from the “AC500-S F_iPar_CRC

Calculator” to the clipboard and paste it to the | Par CRC parameter field of the DI581-S safety

1/0 module in RobotStudio.

PROFlsafe F-Parameters

Source address 1

Destination address 18

Timeout 100

SIL SIL3 -
Wersion 1

CRC Length 3-Byte-CRC

Block 1d 1

{Por CRC (hex) Vendor Too

3.6.2 DI581-S signals

To add signals to the IRC5 robot controller using the safety I/O configurator in RobotStudio,
enter the offset values for signal mapping of the DI581-S safety I/0 channels. The tables in
sections 3.6.2.1 and 3.6.2.2 show the offset values for the signal mappings of DI581-S safety
1/0 channels.
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3.6.2.1 DI581-S input signal mapping

The offset values for the input signal mapping of the DI581-S safety I/O module:

Channel/Signal Offset Remark/Description
(Mapping)

Safety digital inputs 10-115 0-15 Group input (Word) — Safety digital inputs 10-115

Safety digital input 10 0 Safety DIO. If used as a 2-channel configuration:
value of the 2-channel evaluation (10 and 18)

Safety digital input I1 1 Safety DIL. If used as a 2-channel configuration:
value of the 2-channel evaluation (I1 and 19)

Safety digital input 12 2 Safety DI2. If used as a 2-channel configuration:
value of the 2-channel evaluation (12 and 110)

Safety digital input I3 3 Safety DI3. If used as a 2-channel configuration:
value of the 2-channel evaluation (13 and I11)

Safety digital input 14 4 Safety DI4. If used as a 2-channel configuration:
value of the 2-channel evaluation (14 and 112)

Safety digital input I5 5 Safety DI5. If used as a 2-channel configuration:
value of the 2-channel evaluation (15 and I113)

Safety digital input 16 6 Safety DI6. If used as a 2-channel configuration:
value of the 2-channel evaluation (16 and 114)

Safety digital input I7 7 Safety DI7. If used as a 2-channel configuration:
value of the 2-channel evaluation (17 and 115)

Safety digital input I8 8 Safety DI8. If used as a 2-channel configuration:
value is always FALSE. See Safety DIO.

Safety digital input 19 9 Safety DI9. If used as a 2-channel configuration:
value is always FALSE. See Safety DI1.

Safety digital input 110 10 Safety DI10. If used as a 2-channel configuration:
value is always FALSE. See Safety DI2.

Safety digital input 111 1 Safety DI11. If used as a 2-channel configuration:
value is always FALSE. See Safety DI3.

Safety digital input 12 12 Safety DI12. If used as a 2-channel configuration:
value is always FALSE. See Safety DI4.

Safety digital input 113 13 Safety DI13. If used as a 2-channel configuration:
value is always FALSE. See Safety DI5.

Safety digital input 114 14 Safety DI14. If used as a 2-channel configuration:
value is always FALSE. See Safety DI6.

Safety digital input 115 15 Safety DI15. If used as a 2-channel configuration:
value is always FALSE. See Safety DI7.

Safe diagnostic 10-115 16-31 Group input (Word) — Safety input signals to
indicate the usage of fail-safe values on safety
DI channels

Safe_Diag - Input 10 16 Indication of fail-safe value used on Safety DIO

Safe_Diag - Input 11 17 Indication of fail-safe value used on Safety DI1
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Channel/Signal Offset Remark/Description
(Mapping)
Safe_Diag - Input 12 18 Indication of fail-safe value used on Safety DI2
Safe_Diag - Input I3 19 Indication of fail-safe value used on Safety DI3
Safe_Diag - Input 14 20 Indication of fail-safe value used on Safety DI4
Safe_Diag - Input 15 21 Indication of fail-safe value used on Safety DI5
Safe_Diag - Input 16 22 Indication of fail-safe value used on Safety DI6
Safe_Diag - Input 17 23 Indication of fail-safe value used on Safety DI7
Safe_Diag - Input 18 24 Indication of fail-safe value used on Safety DI8
Safe_Diag - Input 19 25 Indication of fail-safe value used on Safety DI9
Safe_Diag - Input 110 26 Indication of fail-safe value used on Safety DI10
Safe_Diag - Input 111 27 Indication of fail-safe value used on Safety DI11
Safe_Diag - Input 112 28 Indication of fail-safe value used on Safety DI12
Safe_Diag - Input 113 29 Indication of fail-safe value used on Safety DI13
Safe_Diag - Input 114 30 Indication of fail-safe value used on Safety DI14
Safe_Diag - Input 115 31 Indication of fail-safe value used on Safety DI15
Reintegration request 10-115 32-47 Group input (Word) — Indication that safety
input channels can be reintegrated to deliver
safety process values instead of fail-safe “0”
values
Rei_Req - Input 10 32 Safety DIO channel can be reintegrated
Rei_Req - Input I1 33 Safety DI1 channel can be reintegrated
Rei_Req - Input 12 34 Safety DI2 channel can be reintegrated
Rei_Req - Input I3 35 Safety DI3 channel can be reintegrated
Rei_Req - Input 14 36 Safety DI4 channel can be reintegrated
Rei_Req - Input I5 37 Safety DI5 channel can be reintegrated
Rei_Req - Input 16 38 Safety DI6 channel can be reintegrated
Rei_Req - Input I7 39 Safety DI7 channel can be reintegrated
Rei_Req - Input 18 40 Safety DI8 channel can be reintegrated
Rei_Req - Input 19 41 Safety DI9 channel can be reintegrated
Rei_Req - Input 110 42 Safety DI10 channel can be reintegrated
Rei_Req - Input I11 43 Safety DI11 channel can be reintegrated
Rei_Req - Input 112 44 Safety DI12 channel can be reintegrated
Rei_Req - Input 13 45 Safety DI13 channel can be reintegrated
Rei_Req - Input 114 46 Safety DI14 channel can be reintegrated
Rei_Req - Input 115 47 Safety DI15 channel can be reintegrated
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Channel/Signal Offset Remark/Description
(Mapping)

PROFIsafe Protocol inputs — Byte O 48-55 Group input — only for internal use

PROFIsafe Protocol inputs — Byte 1 56-63 Group input — only for internal use

PROFIsafe Protocol inputs — Byte 2 64-71 Group input - only for internal use

PROFIsafe Protocol inputs — Byte 3 72-79 Group input — only for internal use

3.6.2.2 DI581-S output signal mapping

The offset values for the output signal mapping of the DI581-S safety I/O module:

Channel/Signal Offset Remark/Description
(Mapping)
Acknowledge reintegration 10-115 0-15 Group output (Word) — Safety outputs to
reintegrate safety digital inputs 10-117
Ack_Rei - Input |0 0 Output to reintegrate safety DIO
Ack_Rei - Input I1 1 Output to reintegrate safety DI1
Ack_Rei - Input I2 2 Output to reintegrate safety DI2
Ack_Rei - Input I3 3 Output to reintegrate safety DI3
Ack_Rei - Input 14 4 Output to reintegrate safety D14
Ack_Rei-Input I5 5 Output to reintegrate safety DI5
Ack_Rei-Input 16 6 Output to reintegrate safety DI6
Ack_Rei - Input I7 7 Output to reintegrate safety DI7
Ack_Rei - Input I8 8 Output to reintegrate safety DI8
Ack_Rei - Input 19 9 Output to reintegrate safety DI9
Ack_Rei - Input 110 10 Output to reintegrate safety DI10
Ack_Rei - Input I11 11 Output to reintegrate safety DI11
Ack_Rei - Input I12 12 Output to reintegrate safety DI12
Ack_Rei - Input 113 13 Output to reintegrate safety DI13
Ack_Rei - Input 114 14 Output to reintegrate safety DI14
Ack_Rei - Input 115 15 Output to reintegrate safety DI15
PROFIsafe Protocol outputs — Byte O 16-23 Group output — only for internal use
PROFIsafe Protocol outputs — Byte 1 24-31 Group output — only for internal use
PROFIsafe Protocol outputs — Byte 2 32-39 Group output - only for internal use
PROFIsafe Protocol outputs — Byte 3 40-47 Group output — only for internal use

To use the safety signals of the DI581-S safety I/O module in the IRC5 safety control program,

assign symbolic names to them.
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Select the “DI581_S_Input_Safety” in the “Configuration” tab and add new signals by
changing the “Type of Signal”, for example, to “Digital Input” in the “Signal Editor” tab.

Erd 9 - o -SSR 488 RobotStudic 6.08

e}

m Home Modeling Simulation Controller RAFID Add-Ins
SR X
Request Release Write | Signal | Close
Write Access Write Access | config | Editor
Access | | | |
| configuration| F % |ﬂ5igna| Editor X |
|Seard’1 X| |Search
1 EJTRE_08_00 (IRCS Testrack) Name Type of Signal | Device Mapping
Communication _
4 Z0 System i
4 5-PROFINET i
Device
4 Controller Group Inout
4 |EBCI502_10_Cluster_01% Group Output
4 [ 00: CI502 DIMI
» 01: C1902 DIM1
b 32768: cib02-pn-01
b 32769; port-001
¥ 32770; port-002
4 F 01: CI502_InputCutput *
2 01: C1502 Input/Output
4 |F 02: DX581_S_InputOutput_Safety*
X581 { (Safety)*
4 |E 03: DI5B1_S_Input_Safety® |
01: DI581-5 Input (Safety)*

Enter a signal name in the “Name” field and configure the “Device Mapping” using the offset

values listed in Sections 3.6.2.1 and 3.6.2.2.

Press “Enter” to insert a new line for the next signal to fill the list of safety signals for the
DI581-S safety I/O module. For example, you can create a list of signals as shown below.
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Signal Editor X |
Search
Name Type of Signal Device happing Default Value Input Offset on Source Device  Outpul

+ I} fdi_I02_00 Digital Input 0 0 -1 -1
+ ry| fdi_io2_o1 Digital Input 1 0 -1 -1
+ 4 M| fai_102_Rei_Rreq_l0_15 Group Input 32-47 1] -1 -1
+ NI fdi_I02_Rei_Req_ID Digital Input 32 0 -1 -1
+* NI fdi_I02_Rei_Req_I1 Digital Input 33 1] -1 -1
+ 4 [} fao_l02_Ack_Rei_I0_I15 Group Output 0-15 1] -1 -1
- NI fdo_102_Ack_Rei_I0 Digital Output 0 0 -1 -1
+ NI fde_l02_Ack_Rei_|1 Digital Qutput 1 1] -1 -1

nr Digrtal Output 0 -1 -1
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3.7 Reintegration of safety I/O channels

If the safety channels of DX581-S and/or DI581-S safety /O modules get passivated, for
example, due to wiring errors such as a short circuit to +24V DC, a discrepancy time error, and
so on, there are two ways to reintegrate safety channels after the causes of the errors are
remedied (that is, the cause of the passivation is no longer present):

1. Power cycle the CI502 module off and then on with the DX581-S and/or DI581-S safety
I/0 modules (refer to the UP terminals on the modules).

After power off/on cycle safety I/O modules are passivated and have to be reintegrated
using either restart of IRC5 robot controller or use the “F-Host Op. Ack” button (Login as
“Safety User” on FlexPendant and select “Control Panel” - “Safety Controller” >
“Configuration”) on the FlexPendant.

2. Use safety “Post-Logic” procedures, which have to be programmed for the IRC5 safety
controller, and the “Acknowledge reintegration” signals from DI581-S and/or DX581-S,
respectively, to reintegrate the module channels. This avoids unnecessary downtime due
to power cycling.

The channel passivation of DI581-S and DX581-S safety I/O modules can be detected by
monitoring “Safe diagnostic” input signals in the IRC5 safety controller program. If the cause
for the channel passivation is no longer present, the “Reintegration request” input signal of
the given channel is set to TRUE. The acknowledgement can be performed in the IRC5 robot
controller application by setting the “Acknowledge reintegration” output signal of the given
channel to TRUE and later to FALSE (using the rising edge scenario). If “Group inputs”
(Bytes/Words) and “Group outputs” (Bytes/Words) are used for the DI581-S and DX581-S
safety I/O module channels, all channels of the given safety I/0 module can be
simultaneously reintegrated.

For more information on DI581-S and DX581-S safety I/O module passivation and
reintegration, refer to [2].
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3.8

SafeMove?2 configuration

After the configuration of the CI502 module and S500 safety I/0 modules as well as signals in
the RobotStudio “l1O configurator”, you can use the safety signals in the “Visual SafeMove”
editor of the RobotStudio.

For a detailed description of how to use the “SafeMove” editor, refer to [4], which can be
called, for example, from RobotStudio, as shown below.

bl e /. MM RAPID
Home  Modeling  Simulaion  Controller ~ RAPD  Adddns /O Configurator RAPID Overview
=T e Contains. ing language as well as all
Save instructions, functions, and data types.
L Support
. RAPID Kemnel
B e Online Community e Contains a formaldescription ofthe ABBRobotics robot programming
5 Open Explore the latest forum discussions and blog posts. read and post language RAPID.
vour ideas. share and download RobotStudio simulations and 3D- Applications
B Close models and leam about the latest product features from the
interactive tutorials. Arc and Arc Sensor
. e Contains instructions forinstalling and programming aRobotWare and Arc
Developer Center sensor system.
Learn about SDKs and Web services to develop apps for different Dispense
Recent platforms and to communicate with ABE robots. e Contains instructions forconfiguring and programming a Robotare-
Dispense system.
New glljuna?a L\udanses o Spotoptions
vale and review your ficenses. 0 Describes the RobotWareoptions Spot, Spat Serva,and Spot Servo Equalizing,
Print and contains instructions for using and configuring the software.
Tutarials Continuous Application Platform
Share Leam how RobotStudio can help you work faster and smarter. Describes the Continuaus Application Platfarm (CAP) that makes developmert
Whether you're a beginner just getting started or an experienced font Jicat taster and bust.
technician or engineer looking for advanced technigues. you can ofcontinuous applications easier, faster, and marerobust.
@i leamn it here. Safety Controller
Functional safety and SafeMove Help
= Describes: and the functi
Documentation
options. N
|zz¢ Options SafeMove 1 Help ks
& et e This manual provides information aboutthe SafeMove safety controller ofthe
2y IRCS robot system.

Controller Software
This manual explains the basics of when and how to use various

EPS Help
e The Electronic Positioning Switches [EPS) safety controller is described inthis

Robot\/are options and functions. manual.
RobotWare Options
RAPID Instructions, Functions and Data types Comseyor tacking

Displays the RAPID reference manual with details on all RAPID base
instructions, functions and data types.

RobotStudio Help
Get help for using RobotStudio.

Describes the option for conveyor tracking, or line tracking, whenthe robat
follows awork object mounted ona moving conveyor.

IRCS with FlexPendant Integrated Vision

e This manual presents an overview of the FlexPendant and the IRCS e Cantains instructions for ion, c ion, and dailyoperation ofthe
controller. optionIntegrated Vision

9 System Parameters MultiMove
Describes configuration of the robot system. e Contains instructions for configuring and using muftimove.

| Additional Axes and Stand Alone Controller
Describes the setup ofadditional axes and non-ABB robots.

[@ sesominescucs .

Online Documentation
Access all Robotics documentation on the Web

PROFINET Controller/Device with 10 Configurator
Describes how to configure PROFINET for IRCS using the tool 10 Configurator.

To use the CI502 and safety I/0O signals, you have to open the “Visual SafeMove” editor,
navigate to “Controller” tab and login as a “Safety User” first:

P9 -e

Home  Modeling

C QO 0

'I!E obotStu

Simulation Cnntml\er RAPID Add-Ins Ve

O@ﬁ%

User Name

Add Request  Release (Authenficate| festart Backup Inputs/ Events
Controller~  Write Access Write Access * Qutputs ABB Safety User
Acce:s Login as a Different User
| controlier Log inwith a different user name. Password
Network 5 —
4 [C] TRE_08_00 (IRCS Testrack) Log off
© [ HOME Log offfram the controller.

b VE‘ Canfiguration Login as Defautt User

Log off all controllers
Log off from all controllers.

& 1/0 System

+ 1 RAPID Edit User Accounts

< UAS accounts,grants and

Login as local client

B e ool

UAS Grant Viewer...
Displays UAS grants ofthe current user.

After this, open the “Visual SafeMove” editor using “Safety” = “Visual SafeMove”

" IR
Wome  Modelng  Simulstion RO Adddn:  LO Configurstor

@ @ 8 a < (=] g | D i [ Jo @ & Conveyor Tracking ! % EF\

o6 % S0 save Parameters B wtegutes =l

Add Authertiate | Restat Backup Inguts/ Events  Fde  Flehendart Online  Signal Ansiyser Terminal Jobs Configuration 24 Instailation = Go  Creste

Controfler~ Write Access Wiite Acces - Transter > Monitor  Online - [ Froperties + Manager+ (¥ Collision Avoidance « x Optiom | Ofline Relation
Access Controiler Tools Conhguration

Controlier

listnots
4 1 TR6_08_ 00 (ACS Testrack)

i Home Opens the Visuat Safehove

1l Corbguration configuration 10l to visuaiize and
& Gt og confiqure safety zones.

& 1O System @ Press F1 for more help.

m T
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The defined safety signals from the DX581-S and DI581-S safety I/O modules on the CI502
module become available and you can use them to configure the safety functions of the robot

application, as shown below.

a9 o -
[T ome

Modeling

ABB RobotStudio 0
Simulation  Controller  RAPID  Addlns /O Configurator

Active .. h - Fo Stop Configuration Compare - | show Labels
Em|l= U @ oo e mR B fow [X|
TR6_08_00.ROB_1 -] — B General output | — B show Report .
File Controller| Safel0 Tool Encapsulate Global Record Safe Safe  Tool Orientation Online Close
= E Configurator. Upper Arm  Zone~ Range Functions~ @ Cyclic Brake Check | simulation | Zone - Range- Supenision B Protected Elements Monitor SafeMove.
Active robot | Configuration | Create i Auto Generate from Simulation | Tools | Options | Close |
[Visual SateMove] s x Properties | = x|[ safe10 Co TR5_08_00 x ||
Signals
Network 5 . = PROFisafc
4 M TR6_08_00 Function mappings
Stop Configurat Fre Logic
op Cartiguratons o _ .
@ a ROB_1 (1) Post Logic:
@ 4 ¥ ROB_1 = CI502_10_Cluster 01 (Device)
-3 & Geometries
®5 Addtional aes = DX581_S_inpulOuiput_Salety (Module)
@& Synctronization
@ a | Tools = Input signals
@ a | Tool
- 4 @ Geometres Signal name Defoult value  Offset Width Signals uses
1di101_00 [ 1 Readers: DX581_S_InputOutput_Safety
@ & Capsue f3i_101_01 0 1 1 iriter DX581_S_inputOutput_Safety
=3 (W] Safe Zones fdi_t01_Rei_Req 10 ] 24 1 Writer DX581_S_InputOutput_Safety
& B Sefe Ranges fgi_t01 Rei Rea 107 0 24 8 Viriter DX581_S_nputOuiput_Safety
o fdi_t01_Rei_Rea_I1 0 E3 1 Wiriter DX581_S_InputOutput_Safety
@ A Speed Supervisions
{3 Tool Speed Supenvisions = Quiput signals.
? Tool Orientation Supervisions Signal name. Defaut value Offsst Wiidth Signals uses
g Stand Stll Supervision fdo_l01_00 [ [} 1 Readers: DX581_S_InputOutput_Safety
fdo_O1_01 0 1 1 Readers: DX581_S_InputOutput_Safety
fgo_I01_Ack Rei 1017 0 3 8 Readers: DX581_S_inputOutput_Safety
fdo_I01_Ack_R 0 3 1 Readers DX581_S_inputOutput_Safety
fdo_IO1_Ack_Rei_I1 0 9 1 Readers: DX581_S_inputOutput_Safety
= DISB1_S._Input_Safcly (Maduk)
= Input signais
Signal name Defoult value _ Offset Width Signals uses
f4i_102_00 0 [ 1 Whiter DI581_S_Input_Safety
fdi_102_01 0 1 1 Wiriter DI581_S_input_Saicty
f0i_102_Rei Rrea ID_115 0 2 16 Resders: DISB1_S_Input_Safety
fdi_t02_Rei_Rea_I0 [ 2 1 Readers DI581_S_input_Safety
1di_102_Rei_Rea_I1 [ £ 1 ‘witer. DI5§1_S_Input_Safety
== Output signals:
Signal rame Defoult value _ Offset Width Signals uses
fgo_I02_Ack R 0 [ 16 Readers DI581_S_Input_Safety
fdo_02_Ack_R 0 0 1 Readers: DIS81_S_input_Safety
fdo 10?2 Ack Bei 11 (] 1 1 Readers DISAT Innut Safety

At least one robot tool must be configured in Visual SafeMove, to be able to download the

configuration.

H 9 -y ABB Rob 6.08 SafeMove
Home Modeling Simulation Controller RAPID Add-Ins
Active .. ] Eﬂ — ‘ k # siopc
TR6_08_00.ROB_1 - i B Gener:
Ll File Controller  safelo Tool Encapsulate Safe  Safe  Global =
- b Configurator Upper &rm  Zone~ Range Functions~ @& Cyclick
Active robot | Configuration | Create
| Visual SafeMave | ¥ x ||| visual safeMove Properties | Fx
Network I l Set ool properties.
<> a M TRG_08_00 o
l Stop Configurations
e 4 ] ROB_1(1)
@ W ROB_1
.. Additional axes Actvation
@ Synchronization = —
chi
@ a [J Tools L — z
@ 4 L) Tool -
Aclive status
(ﬁ g Geometries
o (M Safe Zones [Nosignal -
';Ef’ @ Safe Ranges
Global Tool data (Flange coordinates)
@y Axis Speed Supervisions
B Tool Speed Supervisions Position 3., Z (mm|
ﬁ Tool Orentation Supervisions 0.000 0,000 H 0.000 H
l'i‘ Stand Still Supervision o jon (deg)
| 0.000 8 0.000 8 0.000 8
Orientation quaternion:
[1.0.0.0]
Load tooldata ~
Speed superised points (Flange coordinates)
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3.9 Downloading the configuration to IRC5

The configuration created in RobotStudio has to be downloaded to the IRC5 controller.

To download the configuration:

1. Setthe IRC5 controller to the “Manual mode”.

2. Loginas a “Safety User”.
3. Request Write Access.
= 9 - NI ABBE RobotStudio 6,08
Home  Modeling  Simulation  Controller  RAPID  Add-Ins
W | & E3
2]
Request R Write | Signal | Close
Write Access |\Write config | Editor
h Access
| configuration | + x|| Signal Editor X
|Searc:'1 x |Searcn
rl E:]TRG_GE_DD (IRCE Testrack) Name Type of Signal
" Communication TII fdi_I01_00 Digital Input
4 0 System nr Ninital M drt

The request needs to be granted on the FlexPendant.

4. Write the configuration to the IRC5 robot controller.

H 9 -E T
Home Modeling Simulation

el |

ABB RobotStudio 6.08

Controller RAFID Add-Ins 1/O Configurator

E3

Release Write | Signal | Close
ess Write Access (Jconfig | Editor
Access L
| Configuration | + x|| signal Editor X
| Search ) 4 | Search
4 [CITRG_08_00 (IRC5 Testrack) Name Type of Signal
I Communication T fdi_I01_00 Digital Input
4 &0 System nr Tirvital Dbt

5. Answer “Yes” to the following question:

-
@ Info

|

® Visual 5afeMove has changes, that also will be saved, do you still want to
save?

-

6. Answer “Yes” to the following question:

-
@ Information

S

Would you like to restart?

In order to apply the changes the robot controller needs to be warm started.

e [

7.

The IRC5 robot controller starts again.

Make a backup of the changed system for later use, if required.
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4 Summary

This application note provided details on the configuration of ABB S500 safety I/0O modules
connected to an IRC5 controller via PROFINET using the IRC5 “Prepared for ABB C1502”
option. For related information, such as checklists for the ABB S500 safety I/0 module and
IRC5 safety controller commissioning, safety function response time calculation, safety
values, and so on, refer to [2] and [4].
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