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Support

Technical help round the clock!

Technical support is available from Pilz round the clock.
This service is provided free of charge beyond standard business hours.

Americas
» Brazil
+55 11 8245-8267
» Mexico
+52 55 5572 1300
» USA (toll free)
+1 877-PILZUSA (745-9872)

Asia
» China
+86 21 62494658-216
» Japan
+81 45 471-2281
» Korea
+82 2 2263 9540

Australia
» Australia
+61 3 95446300

You can reach our international hotline on:

Europe
» Austria

+43 1 7986263-0
Belgium, Luxembourg
+32 9 3217575
England

+44 1536 462203
France

+33 3 88104000
Germany

+49 711 3409-444
Ireland

+353 21 4804983
ltaly

+39 031 789511
Scandinavia

+45 74436332
Spain

+34 938497433
Switzerland

+41 62 88979-30

» The Netherlands

+31 347 320477

» Turkey

+90 216 5775552

+49 711 3409-444 or mailto:support@pilz.com
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73760 Ostfildern, Germany
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E-Mail: pilz.ambh@pilz.de
Internet:  www.pilz.com
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1. Useful documentation

Reading the documentation listed below is necessary for understanding this application note.
The availability of the indicated tools and safe handling are also presupposed with the user.

1.1. Documentation from Pilz GmbH & Co. KG

No. Description Item No.

1 Pilz international homepage, download section www nilz com

2 Software "PSSuniversal Assistant", Online Help WWWw.pilz.com
Pilz's international homepage > Products section > Safety control technology
> PSSuniversal > Selection guides (download link)

3 Operating manual of module "PSSu H CAN" (english) 21 560-EN-xx

4 Operating manual of module "PSSu H SB CAN" (english) 21 459-EN-xx

5 Technical Catalogue of PSSuniversal (english) 1001264-EN-xx

6 System Description of PSSuniversal (english) 21 256-EN-xx

7 Installation Manual of PSSuniversal (english) 21 262-EN-xx

8 Operating manual of Software “ST SB CANopen” (english) 19 886-xx

9 Operating manual of Software “ST SB CANopen Master” (english) 21 877-xx

1.2. Documentation from other sources of information

No. Description Item No.

1 CAN in Automation (CiA) WWW.can-cia.org

2 Vector Informatik GmbH (Tool ‘CANalyzer’) www.vector.com

CiA 301 DS V4.0.2 - CANopen application layer and communication profile
Controller Area Network from Konrad Etschberger IXXAT Press

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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2. Hardware configuration

» This is a PSSu system with Digital Failsafe an Standard-I/Os:

E PSSu_H_SB_CAM.up - PSSuniversal Assistant
Projekt  Bearbeiten Ansicht  System Extras  Hilfe

Bq' u é & K j{, @ X ﬁ_l.' % @l Q |IUD°.-"o v| |USB-Uerbindung b
Projekbvenwaltung Swstemiibersicht |E|emmenbe|egung|

= F P350_H_SE_CAN

PS5U H SB CAN
> il il il
PSSUE FPSL Ez Dl“" S ] = =

W r

-PSSUEF4D0 0.5 E i
-PSSUEF4D0 0.5
- PSS5UE F 401

- PSSuE F 401

P3SUEFDICZ 2
PSSUEFDICZ 2
P35 E 5400 0.5
PSSUES4D0O 0.5
P35u E 5401

0- PS50 E 5401

il
]
1
iz
o0 z
Lo 4
[l s
e
o~
s
[ ]
ot

Fig. 1: PSSu System manually configured OR upload via menu System > upload system data
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» Bug Fixes and new features are based on the used Hardware and Firmware versions:

r hl
Firmware Manager

£

Steckplatz Modul Hardware-Yersion Vorhandene Version Neueste Yersion Produktanderung
CPUAURDE PS5uH 5B CAN 3 1o 10 Anzeigen
CPUC PS5uH 5B CAN 3 15 15 Anzeigen
a PSSUEF PS5 2 1o 10 Anzeigen
1 PSSUEF 40O 0.5 2 1o 10 Anzeigen
2 PSSUEF 40O 0.5 1 -] & Anzeigen
3 PSSuE F 401 2 11 11 Anzeigen
4 PSSUE F 401 2 11 11 Anzeigen
S PSSUEFDIOZ 2 2 10 10 Anzeigen
& PSSUEFDIOZ 2 2 10 10 Anzeigen
7 PSSUE S 400 0.5 2 10 10 Anzeigen
g PSSUE 5400 0.5 2 10 10 Anzeigen
g PSSuE 5 401 2 10 10 Anzeigen
10 PSSuE 5 401 2 10 10 Anzeigen
[ Alle Module aktualisieren ] | wWerbindung wiederherstellen | [ Schlieffen l [ HilFe
Fig. 2: PSSu Firmware Manager
» Sequence:

- > Start of PSSu Assistant menu Tools

- > Firmware Manager OR Start of PSSu Startup menu System

- > View Online System Information

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 7/50

Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de



Application Note — No. 1001996_EN_03
PSSu CANopen

3. Pilz Application Software

=

Info PSSuniversal Assistant

PS5universal Assiskank

Yersion a1.7.0 Build 16

Copyrighti@ 2008 Pilz GmbH & Co, K&, Alle Rechte vorbehalten,
Automation Workbenchi®, Filz®, PMIE, PNOZE, PSSE, SafetyBUS p@ sind eingetragens
Warenzeichen der Pilz GmbH Ca, KG

K | [ Technische Information. ..

[l

Fig. 3: PSSu Assistant / Configurator Version

4. Third party Application Software

& l

Info iiber CAMalyzer @
B \Vlalyzer

CAMalkyszer fora

“Yersion B.1.20
CaAMcard= . CAMNcasexL
“You must MOT use this software in the Linited States of Americal

2 Copyright 1992-2007 Yector Infarmatik GrmbH

Fegistrierung
Filz GmhH & Co. KG

hehr Infa... |

Fig. 4: CANalyzer Version
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5. Preface

This is only a very short introduction to the CANopen world to get some know how basics.
In chapter Fehler! Verweisauelle konnte nicht gefunden werden. (page Fehler! Textmarke
nicht definiert.) one can further CANopen details:

5.1. Network Management State (NMT) state machine

The NMT Master is responsible for network management on CANopen. It controls the NMT
Slaves. A minimum functionality is required to enable a Master to communicate with Slaves that
do not have full NMT Slave functionality. Such NMT Slaves are known as minimum capability
devices. They have the following functions:

5.1.1. NMT services:

» Reset_Node

» Enter_Pre_Operational_State
» Start Remote_Node

» Stop_Remote_Node

» Reset_Communication

POWER ON

Initialisation

Prepared/Stopped

Fig. 5: CANopen Network Management State Machine

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 9/50
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5.2. Heartbeat monitoring

PS5u CANopen Slave
°*’*’:,‘;‘,E,:'I|E:*"” Node-ID 10
Heartbeat Producer Heartheat Consumer
701h= 05h
Producer Heartbeat r. Consumer Hoartbeat
[1017,0] [1016,1]

Heartbeat Producer

Missing Heartbeat T0A h = 05h
will cause a user - Producer Heartbeat
code reaction [1017,0]

Fig. 6: CANopen node monitoring via Heartbeat

5.2.1. Heartbeat Producer

The CANopen nodes send their respective status message independently. In contrast to the
node guarding procedure, remote frames are not required. Less bus load is generated as a
result.

As part of each cycle the heartbeat producer sends a heartbeat telegram with its status (e.g.
“05h” for “Operational” status), at intervals defined in Object 1017, Subindex 0. This way, other
nodes are able to detect a failure of the heartbeat producer.

5.2.2. Heartbeat Consumer

In a Subindex of the Object 1016, the heartbeat consumer of the respective CANopen node is
assigned to a heartbeat producer node with a monitoring time constant. Monitoring of the
heartbeat producer becomes active once the first heartbeat telegram has been received from
the assigned CANopen node.

If a sub-telegram is not triggered within the configured time, heartbeat monitoring is activated.
As a rule, the heartbeat producer switches to “Preoperational” status (definition in Object 1029).

» Note:
In the figure above the CANopen Master doesn’t have a Heartbeat consumer detection. A
user code reaction has to be implemented, because the breakdown of a single node shouldn’t
switch the I/O-communication (PDO) to the other CANopen nodes.

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 10/50
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5.3. Process Data Object (PDO)

PDOs are used for PSSu Input/output transmissions from 1 up to 8 Byte. For a PDO-
Transmission you need the Operation-Mode. There are different PDO-Transmission types. The
main Transmission types are event driven, triggered by Sync-telegrams or on a request (RTR)
The PDOs of all connected CANopen nodes uses unique identifiers (COB-1Ds). With the factory
settings (predefined connection setup) the Node-ID has an effect on the COB-ID. The COB-ID
is displayed normally in hexadecimal numeral.

5.3.1. PDO-Mapping

Properties of a CANopen device are mapped in CANopen objects. There are two different ways
to access these objects via SDO or PDO. The PDO-transfer has a higher priority than the SDO-
transfer. Map able objects can be mapped to a PDO to use this fast I/O transfer. There are
Default- , Static- and Dynamic PDO-Mappings.

5.4. Service Data Object (SDO)

SDO are normally used for the PSSu configuration or non time critical transmissions. For a
SDO-Transmission you need the Operation- or Preoperational-Mode. You need SDOs to have
read or write access to the PSSu object directory. The SDO read access is called SDO-Upload
and the SDO write access is called SDO-Download. The SDOs of all connected CANopen
nodes uses unique identifiers. The identifier on a SDO is displayed normally in hexadecimal
numeral.

5.5. Object directory/EDS-file

The EDS-file of the PSSu CAN device includes the object directory information’s and the
predefined PSSu CANopen node parameters. A CANopen object has a object number and a
Subindex. Both are displayed normally in hexadecimal numeral.

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 11/50
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5.6. PSSu CANopen /O properties Part 1

CANopen Master PSSu CANopen Slave

RxPDO TxPDO

TxPDO - RxPDO

Fig. 7: The PDO-view is based from the device to the CANopen bus.

» The physical Inputs of a PSSu-system are represented by TPDOs on the CANopen bus.
» The physical Outputs of a PSSu-system are represented by RPDOs on the CANopen bus.

5.7. Generic Pre-defined Connection Set of PDOs and SDOs

COB Resultig CAN-ID (Identifier)
TPDO1 0x 181 — 0x 1FF
TPDO2 0x 281 — 0x 2FF
TPDO3 0x 381 — 0x 3FF
TPDO4 Ox 481 — 0x 4FF
RPDO1 0x 201 — 0x 27F
RPDO2 0x 301 — 0x 37F
RPDO3 0x 401 — 0x 47F
RDDO4 0x 501 — 0x 57F
SDO(tx) 0x 581 — 0x 5FF
SDO(rx) 0x601 — Ox 67F

Fig. 8: CANopen Identifier

The identifier of the sheet above are the factory setting (default) of all CANopen nodes with CiA-
specification. This means a device with factory settings and possible node address from 1 to
127 will cause one of the identifier in the resulting CAN-ID range.

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 12/50
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» Example 1:
A PSSu CANopen node with default settings uses the address 10 (0xA)
24 Volt at the first digital Input will cause a PDO-telegram with the identifier 0x18A (line 5):

ot Time Chn Dir ip Hame HodeTransfer data ErrorInterpretation Data
2 7.497489 1 Rx 70a Boot-up 00
3 7.497557 1 Tx (1) HMI: Start Hode 01 oA
4 7.499703 1 Bx 8n 80 00 00 00 00 00 00 00 E Error Reset or Ho Error 80 00 00 00 00 00 00 0O
5 56.797423 1 Bx 18BA 01 00 00 00 00 00 00 00 PSSu TPDO1 01 00 00 00 00 00 00 00
Fig. 9: PSSu Input creates TPDO
» Example 2:
A PSSu CANopen node with default settings uses the address 10 (OxA)
A PDO-telegram with the identifier 0x20A will switch on the first digital Output of the PSSu-
System:
1 Time Chn Dir D HameHodeTransfer data ErrorInterpretationData
Z 4.031096 1 Tx 200 01 00 00 00 00 00 00 00 PSSu RPDO1 Bit 0 = RLO-1
Fig. 10: RPDO switch PSSu Output
5.8. PSSu CANopen I/O properties Part 2
5.8.1. PSSu factory settings
» With default setting a defined PSSu node address will have these event driven PDO-
Identifiers:
PSSu
node | 10
default/ default/
Object Subindex predefined  default + node  valid Object Subindex predefined  HEX valid
1400 1 RxPDO 01 200 20A yes digital 1500 1 TxPDO 01 180 18A yes digital
14011 RxPDO 02 300 30A yes analog R 18011 TxPDO 02 280 28A yes analog
1402 1 RxPDO 03 400 40A yes analog 1802 1 TxPDO 03 380 38A yes analog
1403 1 RxPDO 04 500 50A yes analog 1803 1 TxPDO 04 480 48A yes analog
1404 1 RxPDO 05 240 24A no digital 1604 1 T=xPDO 05 1C0 1CA no digital
1405 1 RxPDO 06 340 34A no digital 1805 1 TxPDO 06 2C0 2CA no digital
1406 1 RxPDO 07 440 44A no digital 1806 1 TxPDO 07 3C0 3CA no digital
1407 1 RxPDO 08 540 54A no digital 1807 1 TxPDO 08 4C0 ACA no digital
1408 1 RxPDO 09 260 26A no digital 1808 1 TxPDO 09 1E0 1EA no digital
1409 1 RxPDO 10 360 36A no digital 1809 1 T=PDO 10 2E0 2EA no digital
140A 1 RxPDO 11 460 46A no q\_g\t_a\ 160A 1 TxPDO 11 3E0 3EA no q\_g\t_a\
140B 1 RxPDO 12 560 56A no analog 180B 1 TxPDO 12 4E0 4EA no analog
Fig. 11: Get default COB-ID from Node ID 2009-01-20_Get_COBID_PDO_PSS_PSSu_mc6p
Only T/RPDOs1 to T/RPDOs 4 are enabled (valid). T/RPDOs5 to T/RPDOs 12 are defined, but
disabled in default mode. The factory settings include only TPDO 1 for digital Inputs and
RPDO1 for digital Output.
» Note:
This means with default setting you can use max. 8 digital Input slots and 8 digital Output
slots.
Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 13/50
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5.8.2. CANopen Object 3001: PSSu default hardware registry

After the power on boot up and a change of the hardware reqistry of the PSSu there will be new
entries in the objects 3001.

The first Object 3001 Subindex 0 [3000,0] represents the amount of active PSSu slots and the
maximum amount of following Subindexes. The following Subindexes include the Hardware 1D
and configuration hexadecimal number of each PSSu slot. These objects can be modified by
the user. All CANopen 3001 objects are retentive.

» Note:
You can’t download the wrong PSSu configuration, because this is blocked by the PSSu C-
Channel firmware.

The possible Hardware ID and configuration is written in the EDS-file.
Pullout of PSSu H SB CAN EDS file V4.0:

[3001]

SubNumber=65
ParameterName=SollConfiguration
ObjectType=0x0008

[3001sub0]
ParameterName=Number of Modules
ObjectType=0x0007

DataType=0x05

AccessType=rw

LowLimit=1

HighLimit=64

DefaultValue=64

PDOMapping=0

; Values for 3001sub1 ... 64 (Subindizes of 3001) are following Modul Types:
; 1->"PSSUE F PS"

; 2->"PSSUE FPSR"

; 3->"PSSUEF PS1"

; 4->"PSSUE FPS1R"

; 5->"PSSu E F PS-P"

; 6->"PSSu E F BSW"

; 7->"PSSu E F BSW R"

; 8->"PSSu E F BSW R*"

; 9->"PSSu E S 4DI"

; 10 -> "PSSu E S 4DI*"

; 11->"PSSu E S 4DO 0.5"
; 12->"PSSu E S 4DO 0.5*"
; 13->"PSSu E S 2DO 2"

; 14->"PSSu E S 2DO 2*"

; 15->"PSSu E F 4DI"

; 16 ->"PSSUE F 4DI R"

; 17 ->"PSSu E F 4DI R*"

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 14/50
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18 -> "PSSu E F 4DO 0.5"

; 19->"PSSuE F4DO 0.5 R"
20 -> "PSSu E F 4DO 0.5 R*™"
; 21 ->"PSSuE F4D0O 0.5 &"
; 22 ->"PSSu E F 4DO 0.5 &
; 23 ->"PSSu E F 2DO 2"

; 24->"PSSuE F2DO 2 R"

; 25->"PSSuE F2DO 2 R*"

; 26 ->"PSSuE F2D0O 2 &"

; 27 ->"PSSu E F 2DO 2 &*"

; 28 ->"PSSu E F 2DOR 8"

; 29 ->"PSSu E F 2DOR 8 R"
; 30 ->"PSSu E F 2DOR 8 R*"
31 ->"PSSu E F 2DOR 8 &"

; 32->"PSSu E F 2DOR 8 &™"
; 33->"PSSuE FDIOZ2"

; 34->"PSSUEFDIOZ2R"

; 35->"PSSuEFDIOZ2R*"
; 36->"PSSUEFDIOZ2&"

; 37->"PSSUEFDIOZ 2 &
38 ->"PSSuUE S 4AlIU "

; 39->"PSSuE S4AIUX"

; 40 ->"PSSUE S4AIUS"

; 41->"PSSUES2AIU "

; 42 ->"PSSu E S 2AlU X"

43 ->"PSSUES2AIUS"

; 44 ->"PSSu E S 2Al I

; 45->"PSSUE S 2AI I X"

; 46 ->"PSSUE S 2AIIS™"

; 47 ->"PSSUE S4A0OU"

; 48 ->"PSSu E S 2A0 U"

49 -> "PSSUE S 2A0 I"

; 50 ->"PSSu E S ABS SSI"

; 51 ->"PSSu E S INC"

; 52 ->"PSSu E S 2AlI RTD"

; 53 -> "PSSu E S 2AI RTD X"
54 ->"PSSu E S 2AI TC"

; 55->"PSSuE S 2AI TC X"

; 56 ->"PSSu CB F"

; 57 ->"PSSuCR F"

; 58 -> "PSSuWB S IDN"

; 59 -> "PSSuWR S IDN"

60 -> "PSSu E S 2DOR 10"

; 61->"PSSu E S 2DOR 10™"
; 62->"PSSu E S 4DO 0.5 -D"
; 63->"PSSu E S 4DO 0.5-D*"
; 64 ->"PSSuE S4D0O0.5-D S"
65 ->"PSSu E S 4DO 0.5-D S™
; 66 ->"PSSuE S 2DO 2 -D"

pilz
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pilz

67 ->"PSSu E S 2DO 2 -D*"

; 68->"PSSuES2DO2-D S"
; 69 ->"PSSuE S2DO 2 -D S*"
; 70->"PSSuE S PD -D"

; 71->"PSSUESPD-D S"

; 72->"PSSu E S 2DOR 2"

; 73->"PSSu E S 2DOR 2*"

Fig. 12: Hardware Registry comments from a PSSu EDS-file

5.9. CANopen Process Image of digital Input and Output electronic modules

Without a CANopen 3001-Object modification you can use the PSSu with factory settings
This is the PSSu H SB CAN System used for the following examples:

Ei Sample_user_defined_FS_Write001 - PSS WIN-PRO - FS-Modus
p
|| Brojskt  Besrbsten fnsicht Baustein  Eirfligen PSS Extras  Diagnose  Fenstsr  Hife

Ded sk i saexaEse |66k hhs e EERT T F R

e T e |

*l”ll‘I|”1.1.1.1.|H4>—4n—qp4w|

=S Sample_user_defined_FS_write001

“i= Unbenannt1.5BC - SafetyBUS p-Konfigurator

B8 Pas-Konfiguration SBpKonfiguration Bearbeiten Ansicht  Konfigurieren  Diagnose Online. Fenster  Hilfe
7 sarel "R igaration e o
C T EH 20 & B G 04 &alfim - sk
g Diagnossliste B 1| 4
=[] Fs-Prajektteil [E] Pilz GmbH & Co. KG ~|
[y Zuwsisungslists i+ @3 PSEN opSB-4 bena 2 ]
-4 Variablerliste #-%%3 PSS SB 3006 CN-A
[ variablest #-%%3 PSS SB 3006 DP-5 =
=08 = ﬁ% PSS 5B 3006 ETH A
0B101 = PSS SB 3006 IBS-S 3 -[Llo [ D TR0 T3 -
i+ Sgg PSS 5B 3006-3 CN-A ?.\2 0.M | &
GFe #-%%8 PSS 5B3006-3DN-5
Bk =533 PSS 5B3006-3DP-5 =
=308 w %@y PSS SB 3006-3 ETH
& DBO0Z DB 002 = @y PSS SB 3006-3 ETH DP-5
5 DB200 # %Eg PSS SB 3006-3 ETH IBS-5
] DEZ01 PAA-OVRR. %3 PSS SB 3006-3 ETH;
= | o sT-rroehitei = %Fg PSS 5B H-2 DN-5
R ) 3006-3 ETH-2 DP-5
B PSS SB 3006-3 ETH-2 IBS-S ] i ]
N p
=
[a} System Dearbeiten Ansicht PS5 Extras Hife
W oo 2e(x g e st Verbindung
Systemverwaltung Systemiibersicht: ‘Hemmenhe‘ggmq‘ Modulibersicht
[=] mﬁ A @ B sT-spannungsversorgung
L[] PSSuHSBCAN 0 1 2z 3 4 5 & 7 8 9 10 #- ] FS-Spannungsversorgung
[ o-PssuEFPSI - [ Digitale 5T-Madule
0 1-PSSUEF4DO DS i [ Digitale F5-Module
0 z-PSsuEF4DODS e = O Analags ST-Moduls
[ 3-PSSuEF4DI - [ ST-zahler
[ 4-PsuEF4DI @ I verbindungsmedule
[ 5-PSSuEFDIOZZ @ [ Sonstige
~ [0 &-PSsuEFDIOZZ
~ [ 7-PSSUES4DODS =
W B-PSSUES4DO0S |
U 9-PSSuES4DI
Fropkven L 10-pesuEs <Dl
=y (2009
A (2009
A (2004
@) (2009
G (009 ||
| Meldungd
Fig. 13: Start of the PSSu Configurator via WIN-PRO and SafetyBUSp configurator.
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[ pSSu_H_SB_CAN. up - PSSuniversal Assistant
Project  Edit Wiew Swstem Tools Help

EH S8R ~| & BoX iyl &9 [we + ||| usB Connection v
Praoject Manager System Overview | Terminal Configurati;|
= B Pssu_H_s6_can

=R s S0 H SE CAN 312035 0 1 2z 3 4 5 & 7 8 9 10
[l PSSUH SE CaN
: PSSuE F P51
PSSUEF4D0 0.5
PSSUEF 400 0.5
PS50 E F 401
PS5U E F 401
PSSUEFDIOZ 2
PSSUE FDIOF 2
PSSUE 5400 0.5
PSSUE 5400 0.5
PSSuE 5 401

0o
M1
0z
03
[ 4
- 5
[ &
oz
o=
i ]
o1

[ee]

0-PS5UE 5 4DI o0 e
kil 21 kil 21 kil 21 il 21 il 21
oY) [<Ye] [<Ye] =1e) =1e)
e e e e e
12 & 12 t-4 12 &1 212 &1 212 t-4
20 20 oo oo 0o |oa| 0
e e LLARLAR L AR L AN 1)
1% & 1% & 1% P8 £ &1 P8 £ =13 &
[<Ye] [oYe] o0 oo | ee|ee| 0
(L] (L] 50 00 00 00 00
14 24 14 24 14 2414 2414 2414 24 14 24

Fig. 14: No changes in PSSu Configurator / Assistant
On factory setting you have to do configure nothing if you use the digital I/Os only .The user has
to be sure that the 3001-object are in default state. These settings can be made reset by

changing the PSSu sequence and power up the PSSu system later on.

» The hardware registry objects 3001 are untouched in this default state:

P55u Device Hardware Registry
Sub-
Object index decimal hexadecimal
Slot i [3001,| 1 []J=[03 3
Slat 01 [3001, 2 1= 18 12
Slot 02 [3001,| 3 |I=|18 12
Slot 03 [3001,| 4 |]1=|15 F
Slat 04 [2001,| 5 |J=|15 F
Slot 04 [2001,| & |[]=133 21
Slat 06 [2001,| 7 (]=133 21
Slot o7 [3001, & ]= 11 B
Slot 0d [3001,| 9 |I=|11 B
Slot 09 [3001, A =109 9
Slot 10 [3001, B =108 9
Fig. 15: Each PSSu slot uses a Process Image Byte
Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 17/50
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Slot

00

Slot 01
S5lot 02
Slot 03
Slot 04
5lot 05
Slot 06
Slot 07
5lot 08
Slot 09
Slot 10

Fig. 16: Resulting PSSu COB-IDs

pilz

no 5T Input or Qutput
no 5T Input or Qutput

no 5T Input

no 5T Input

no 5T Input or Qutput
no 5T Input or Output

COB-ID 20A Byte O
COB-ID 20A Byte 1
COB-ID 13A Byte O
COB-ID 18A Byte 1

T Time D HameHodeTransfer data ErrorInterpretation Data
2 1.847973 0 Reset 81 Oa
3 0.123509 708 Boot-up 00
4 0.516475 0 Start Hode 01 0a
5 0.000852 8a 80 00 00 00 00 00 00 QO E Error Reset or Ho Error 80 00 00 00 00 00 00 00
3 2.863176 204 0f 0Of 00 00 00 00 00 0O switch PSSu Output 0..7 on OF OF 00 00 00 00 00 00
7 0.920024 20n 00 00 00 00 00 00 00 00 switch PSSu Qutput 0..7 off 00 00 00 00 00 00 00 00
Fig. 17: CAN-trace switch all Outputs on
» The 2 X 4 =8 Inputs of the two PSSu electronic modules needs 2 PDO-Bytes:
1 Time iDp HameHodeTransfer data
2 4.768875 18a 01 00 00 00 00 00 00 00 PSSu Slot 09: Input 0 Clamp 11 = 24v
3 0.756716 18a 00 00 00 00 00 00 00 00 PSSu Slot 092: Input 0 Clamp 11 = 00V
4 3.298970 18a 02 00 00 00 00 00 00 00 PSSu Slot 092: Input 1 Clamp 21 = 24v
g 0.686571 18a 00 00 00 00 00 00 00 00 PSSu Slot 092: Input 1 Clamp 21 = 00V
[ 2.573039 18a 04 00 00 00 00 00 00 00 PSSu Slot 09: Input 2 Clamp 14 = 24v
7 0.902246 184 00 00 00 00 00 00 00 00 PSSu Slot 092: Input 2 Clamp 14 = 00V
g 3.212377 18a 08 00 00 00 00 00 00 00 PSSu Slot 09: Input 3 Clamp 24 = 24v
9 0.463082 18a 00 00 00 00 00 00 00 00 PSSu Slot 092: Input 3 Clamp 24 = 00V
10 3.243607 18a 00 01 00 00 00 00 00 00 PSSu Slot 10: Input 4 Clamp 11 = 24v
11 0.577627 18a 00 00 00 00 00 00 00 00 PSSu Slot 10: Input 4 Clamp 11 = 00¥
12 1.978980 18a 00 02 00 00 00 00 00 00 PSSu Slot 10: Input 5 Clamp 21 = 24v
13 0.393267 18a 00 00 00 00 00 00 00 00 PSSu Slot 10: Input 5 Clamp 21 = 00V
14 1.791362 18a 00 04 00 00 00 00 00 00 PSSu Slot 10: Input 6§ Clamp 14 = 24v
15 0.450010 184 00 00 00 00 00 00 00 00 PSSu Slot 10: Input & Clamp 14 = 00V
16 1.494184 18a 00 08 00 00 00 00 00 00 PSSu Slot 10: Input 7 Clamp 24 = 24v
13 0.497430 184 00 00 00 00 00 00 00 00 PSSu Slot 10: Input 7 Clamp 24 = 00V

Fig. 18: CAN-trace of digital Inputs.

» Note:
The Transmission types of the PDOs are “event driven”, so each signal change (0V => 24V or
24V => 0V) will cause one telegram only.

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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5.10. Optimised ST Process Image, no FS access from field bus side

You can only optimise the Process Image of similar PSSu electronic modules, if there are
adjoining. This means no other active PSSu electronic module separate the *-configured from
the start module.

The Hardware registry in Object 3000 Subindex Slot 8 and Slot 10 have to be changed by SDO-
downloads to use the high nibble of Byte 0 in the Process Image of Inputs and Outputs.

1 P55u Device Hardware Registry
Sub-

2 Object index decimal hexadecimal
3 |Slot 00 [3001, 1 ]= 03 3
4 |Slot 01 [3001, 2 ]= 18 12
5 |Slot 02 [3001 3 |]=|18 12
6 |Slot 03 [3001,] 4 []=15 F
7 |Slot 04 [3001 5 |l=|15 F
g |Slot 04 [3001 B ]= 33 21
9 |Slot 06 [3001,| 7 |]=33 21
10 | Slot o7 [3001 8 |I=I11 B
11 |Slot 08 [3001 5 |]=|12 C
12 | Slot 09 [3001. A ]=109 9
13 Slot 10 [3001. B 1= 10 A

Fig. 19: Slot 8 and Slot 10 uses the process image high nibble of the previous Process Image

1 Time D HameHodeTransfer data ErrorInterpretation Data

2 1.2321993 0 Reset 81 oa

3 0.123857 T0A Boot-up 00

4 11.088459 60A 0c 00 [3001,02] Initiate Download Rg. expedited 28 01 30 092 OC 00 00 00
5 0.001112 58a [3001,09] Initiate Download Rsp a0 01 30 09 00 00 00 00
[ 3.096353 60A 0a 00 [3001,0b] Initiate Download Rg. expedited 28 01 30 0B O0A 00 00 00
7 0.000878 58a [3001,0b] Initiate Download Rsp a0 01 30 0B 00 00 00 00
& ©.873484 /] Start Node 01 0a

9 0.001242 B8a 80 00 00 00 00 Q0 00 0O E Error Reset or Ho Error 80 00 00 00 00 00 00 QO
i 5.310868 208 ££f 00 00 00 00 00 00 00 switch P55u Outputs 0..7 on FF 00 00 00 00 00 00 00O
11 4.240034 20A 00 00 00 00 00 00 00 00 switch PSSu Outputs 0..7 off 00 00 00 00 00 00 00 0O

Fig. 20: CAN-trace switch all Outputs on

» The 2 X 4 =8 Inputs of the two PSSu electronic modules needs one PDO-Byte only.
The Process Image of Inputs are optimised too:

1 Time ID HameHodeTransfer data
z 4.768875 18a 01 00 00 00 00 00 00 0O PSSu Slot 09: Input 0 Clamp 11 = 24¥
3 0.756716 18a 00 00 00 00 00 00 00 00 P5Su Slot 09: Input 0 Clamp 11 = 00V
q 3.2098970 18a 02 00 00 00 00 00 00 00 PSSu Slot 09: Input 1 Clamp 21 = 24V
5 0.686571 18 00 00 00 00 00 00 00 0O PSSu Slot 09: Input 1 Clamp 21 = 00V
& 2.573039 i8a 04 00 00 00 00 00 00 00 P5Su Slot 09: Input 2 Clamp 14 = 24V
7 0.902246 18a 00 00 00 00 00 00 00 00 P5Su Slot 09: Input 2 Clamp 14 = 00V
g 3.212377 18 08 00 00 00 00 00 00 00 PSSu Slot 09: Input 3 Clamp 24 = 24V
= 0.463982 18a 00 00 00 00 00 00 00 00 P5Su Slot 09: Input 3 Clamp 24 = 00V
10 3.243607 18a 10 00 00 00 00 00 00 00 PSSu Slot 10: Input 4 Clamp 11 = 24V
11 0.577627 18 00 00 00 00 00 00 00 00 PSSu Slot 10: Input 4 Clamp 11 = 00V
1z 1.978080 18a 20 00 00 00 00 00 0O 00 P5Su Slot 10: Input 5 Clamp 21 = 24V
13 0.393267 i8a 00 00 00 00 00 00 00 00 PSSu Slot 10: Input 5 Clamp 21 = 00V
14 1.791362 18 40 00 00 00 00 00 00 00 PSSu Slot 10: Input & Clamp 14 = 24V
15 0.450010 18a 00 00 00 00 00 00 00 00 PSSu Slot 10: Input & Clamp 14 = 00V
16 1.494184 18a 80 00 00 00 00 00 00 00 PSSu Slot 10: Input 7 Clamp 24 = 24V
17 0.497430 18 00 00 00 00 00 00 00 00 PSSu Slot 10: Input 7 Clamp 24 = 00V
Fig. 21: CAN-trace of digital Inputs with optimised PII.
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5.11. User defined ST Process Image for full PSSusystem

» This PSSu CAN system application uses the maximum of 240 digital Inputs.

OgE 8k »

EPSSU H_SB_CAN.up - PSSuniversal Assistant
Project  Edit  Wiew Swstem Toals Help

Project Manager

= 5] pSsu_H_SE_cAN

1 PSSu H SB CAN 312035
55U H CAN 312047
PSSuH CAN

- PSSUEFPSL
- PSSUE 5401
- PSSUE 5401
- PSSUE 5 401
- PSSUE 5401
- PSSUE 5 401
- PSSUE 5401
- PSSUE 5401
- PSSUE 5401
- PSSUE 5401
10- PSSu E 5 4D1
11-PSSUE 5401
12-PSSUE 5401
13- PSSUE 5 4DI
14- PSSUE 5 4DI
15- PSSUE 5 401
16- PSSUE 5 4DI
17 - PSSUE 5401
18- PSSUE 5401
18- PSSUE 5401
20 - PS5 E 5 4DI
21 - PSSUE 5401
22 - PSSUE 5401
23 - PSSUE 5 401
24 - PSSUE S 4DI
25 - PSSU E 5 4DI
26 - PSSUE 5 4DI
27 - PSSUE 5 4DI
25 - PS5 E 5 4DI
20 PS5 E 5 4DI
30 - PS5U E 5 4D1
-PSSUEFPSL
32- PSSUE S 4DI
33- PSSUE 5401
34 - PSSUE S 4DI
35 - PSSUE S 4DI
36 - PSSU E 5 401
37 - PSSUE 5 4DI
35 - PS5 E 5 4D1
39 - PS5 E 5 4DI
40 - PS5U E 5 4DI
41 - PS5 E 5 4DI
42 - PSSUE 5401
43- PSSUE 5 4DI
44 - PSSUE 5 4DI
45 - PSSUE 5 4DI
45 - PSSUE 5 401
47 - PSSUE 5401
45 - PSSUE S 401
49 - PSSUE 5 4DI
50 - PSS E 5 401
51-PSSUE S 4DI
52 PSSUE S 4DI
53 - PS5 E 5 4DI
54 - PSS E 5 4DI
55 - PS5 E 5 4DI
56 - PSSU E 5 4D1
57 - PSSUE 5401
55 - PSSUE 5401
59- PSSUE S 4DI
60 - PSS E 5 4DI
61 - PSSU E 5 4DI

=8
=

L R

EE S EEEE S S S E E O S E E EE S E S E S E E EEE OO E S SE S E R EEEEE EEEEEEEEEEEEE
173

g | & Q |[=» v |use connection |
System Owerview | Terminal Configuration
~
£
T Messages
5., Description
v

i
| Hilze, 3 wisnd 6 0727

F5 In:0j32 Bits FS Oub:0f32 Bits ST In:60/64 Bytes ST Out:0/64 Bytes

PRE RELEASE

Fig. 22: 60 pieces of PSSu E S 4D with 240 digital Inputs

There are 60 digital ST-Input slots. This means you need 60 :8 = 7,5 => 8 TPDOs without the
Process Image of Inputs (PIl) optimisation via Object 3001.

If you optimise the Process Image of Inputs you would need 4 TPDOs only.
» Note: There PS1 is placed on the right slot, because it is placed after a Pll-Byte optimisation
is finished.
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The CANopen Identifier of the TPDOs is new. The Transmission types and inhibit times are
unchanged. Each second PSSu E S 4 Dl is * configured in the Object 3001 directory.

» Configuration:

PSSu Device Hardware Registry
Sub-
Object index decimal hexadecimal

Slot 00 [03:PSSuEFPS1 [3001,| 1 []=1|03 3

Slot 01 |09:PSSuES 40l [3001, 2 =09 9 TPDO1 COB-ID 181 Byte 0 Low Byte

Slot 02 [10:PSSuES4DI* [3001,| 3 []=[10 A TPDO1 COB-ID 181 Byte 0 High Byte Optimised PIl Object 3001 with SDO-download1
Slot 03 09 :PSSuES 40l [3001, 4 ]=09 9 TPDO1 COB-ID 181 Byte 1 Low Byte

Slot 04 [10:PSSuE S4D1* [3001.| 5 {]=[10 A TPDO1 COB-ID 181 Byte 1 High Byte Optimised PIl Object 3001 with SDO-download2
Slot 05 09:PSSuES 4Dl [3001, 6 =09 9 TPDO1 COB-ID 181 Byte 2 Low Byte

Slot 06 [10:PSSuES4D1* [3001,| 7 {I=110 A TPDO1 COB-ID 181 Byte 2 High Byte Optimised Pl Object 3001 with SDO-download3
Slot 07 |[09:PSSuE S 4Dl [3001, 8 ]=109 9 TPDC1 COB-D 181 Byte 3 Low Byte

Slot 08 [10:PSSuE S4D1* [3001, 9 ]=10 A TPDO1 COB-ID 181 Byte 3 High Byte Optimised PIl Object 3001 with SDO-download4
Slot 09 |09:PSSuES4DI [3001, A ]=109 9 TPDO1 COB-ID 181 Byte 4 Low Byte

Slot 10 10 :PSSuE S 4DI* [3001, B 1=10 A TPDO1 COB-ID 181 Byte 4 High Byte Optimised Pl Object 3001 with SDO-download5
Slot 11 09 :PSSuE S 4D [3001, C =109 9 TPDO1 COB-ID 181 Byte 5 Low Byte

Slot 12 10:PSSuE S 4DI* [3001, D ]=10 A TPDO1 COB-D 181 Byte & High Byte Optimised Pl Object 3001 with SDO-download6
Slot 13 09:PSSuES4DI [3001,| E |[]=|09 9 TPDO1 COB-ID 181 Byte 6 Low Byte

Slot 14 10:PSSuE S 4D1* [3001, F =10 A TPDO1 COB-ID 181 Byte 6 High Byte Optimised PIl Object 3001 with SDO-download?
Slot 15 09:PSSuES4DI [3001, 10 1= 09 9 TPDO1 COB-D 181 Byte 7 Low Byte

Slot 16 10:PSSuE S 4DI* [3001,| 11 [[=[10 A TPDO1 COB-ID 181 Byte 7 High Byte Optimised Pl Object 3001 with SDO-download8
Slot 17 09:PSSuES4DI [3001, 12 1= 09 9 TPDO2 COB-ID 182 Byte 0 Low Byte

Slot 18 10 : PSSu E S 4DI* [3001, 13 ]=10 A TPDO2 COB-ID 182 Byte 0 High Byte Optimised PIl Object 3001 with SDO-downloadd
Slot 19 09:PSSuES4DI [3001, 14 1= 09 9 TPDO2 COB-ID 182 Byte 1 Low Byte

Slot 20 [10:PSSuE S4D1* [3001, 15 1= 10 A TPDO2 COB-ID 182 Byte 1 High Byte Optimised PIl Object 3001 with SDO-download10
Slot 21 09:PSSuE S 40l [3001, 16 1= 09 9 TPDO2 COB-ID 162 Byte 2 Low Byte

Slot 22 [10:PSSuES4DI* [3001, 17 1= 10 A TPDO2 COB-ID 182 Byte 2 High Byte Optimised PIl Object 3001 with SDO-download11
Slot 23 09:PSSuE S 4Dl [3001, 18 ]= 09 9 TPDO2 COB-ID 182 Byte 3 Low Byte

Slot 24 [10:PSSu E S4DF° [3001, 19 ]=10 A TPDO2 COB-ID 182 Byte 3 High Byte Optimised PIl Object 3001 with SDO-download12
Slot 25 |09:PSSuES4DI [3001, 1A 1= 09 9 TPDO2 COB-ID 182 Byte 4 Low Byte

Slot 26 [10:PSSuES4DI* [3001, 1B ]= 10 A TPDO2 COB-ID 182 Byte 4 High Byte Optimised PIl Object 3001 with SDO-download13
Slot 27 09:PSSuE S 4Dl [3001, 1C 1= 09 9 TPDO2 COB-ID 182 Byte & Low Byte

Slot 28 [10:PSSuE S4DI [3001, 1D ]= 10 A TPDO2 COB-ID 182 Byte & High Byte Optimised Pll Object 3001 with SDO-download14
Slot 29 09:PSSuES4Dl [3001,| 1E {]:=,09 9 TPDO2 COB-ID 182 Byte 6 Low Byte

Slot 30 [10:PSSuES4D1 [3001, 1F 1= 10 A TPDO2 COB-ID 182 Byte 6 High Byte Optimised PIl Object 3001 with SDO-download15
Slot, 31 |[ESSESSIEEEE [3001, 20 ]= 03 3

Slot 32 09:PSSuES 4Dl [3001, 21 1= 09 9 TPDO2 COB-ID 182 Byte 7 Low Byte

Slot 33 1M0:PSSuES4DI [3001, 22 1= 10 A TPDO2 COB-ID 182 Byte 7 High Byte Optimised Pll Object 3001 with SDO-download16
Slot 34 [09:PSSuE S 4DI [3001, 23 ]= 09 9 TPDO3 COB-ID 183 Byte 0 Low Byte

Slot 35 [H0:PSSuE S 4D [3001, 24 ]=10 A TPDO3 COB-ID 183 Byte 0 High Byte ~ Optimised Pl Object 3001 with SDO-download17
Slot 36 [09:PSSuE S 4DI [3001, 25 ]= 09 9 TPDO3 COB-ID 183 Byte 1 Low Byte

Slot 37 HOZPSSUE S4DI [3001, 26 ]= 10 A TPDO3 COB-ID 183 Byte 1 High Byte ~ Optimised PIl Object 3001 with SDO-download18
Slot 38 [09:PSSuE S 4DI [3001, 27 ]= 09 9 TPDO3 COB-ID 183 Byte 2 Low Byte

Slot 39 HO:PSSuE S 4D [3001, 28 ]=10 A TPDO3 COB-ID 183 Byte 2 High Byte ~ Optimised Pl Object 3001 with SDO-download19
Slot 40 [09:PSSuE S 4DI [3001, 29 ]= 09 9 TPDO3 COB-ID 183 Byte 3 Low Byte

Slt 41 HO:PSSuE S4DF [3001, 2A ]=10 A TPDO3 COB-ID 183 Byte 3 High Byte ~ Optimised PIl Object 3001 with SDO-download20
Slot 42 [09:PSSuE S 4DI [3001, 2B ]= 09 9 TPDO3 COB-ID 183 Byte 4 Low Byte

Slot 43 HO:PSSuE S 4D [3001, 2C ]=10 A TPDO3 COB-ID 183 Byte 4 High Byte  Optimised PIl Object 3001 with SDO-download21
Slot 44 [09:PSSuE S 4DI [3001, 2D ]= 09 9 TPDO3 COB-ID 183 Byte 5 Low Byte

Slot 45 HO:PSSuE S 4DI* [3001, 2E ]=10 A TPDO3 COB-ID 183 Byte 5 High Byte  Optimised PIl Object 3001 with SDO-download22
Slot 46 [09:PSSuE S 4DI [3001, 2F 1= 09 9 TPDO3 COB-ID 183 Byte 6 Low Byte

Slot 47 HO:PSSuE S 4D [3001, 30 ]=10 A TPDO3 COB-ID 183 Byte 6 High Byte ~ Optimised PIl Object 3001 with SDO-download23
Slot 48 [09:PSSuE S 4DI [3001, 31 ]=09 9 TPDO3 COB-ID 183 Byte 7 Low Byte

Slot 49 [10:PSSuE S 4DI [3001, 32 ]=10 A TPDO3 COB-ID 183 Byte 7 High Byte  Optimised PIl Object 3001 with SDO-download24
Slot 50 [09:PSSuE S 4DI [3001, 33 ]=09 9 TPDO4 COB-ID 184 Byte 0 Low Byte

Slt 51 HO:PSSuE S 4D [3001, 34 ]=10 A TPDO4 COB-ID 184 Byte 0 High Byte  Optimised PIl Object 3001 with SDO-download25
Slot 52 [09:PSSuE S 40l [3001, 35 ]= 09 9 TPDO4 COB-ID 184 Byte 1 Low Byte

Slot 53 HOSESSHESERE [3001, 36 ]=10 A TPDO4 COB-ID 184 Byte 1 High Byte  Optimised PIl Object 3001 with SDO-download26
Slot 54 [09:PSSuE S 4D| [3001, 37 ]=09 9 TPDO4 COB-ID 184 Byte 2 Low Byte

Slt 55 HO:PSSuE S 4D [3001, 38 ]=10 A TPDO4 COB-ID 184 Byte 2 High Byte  Optimised PIl Object 3001 with SDO-download27
Slot 56 [09:PSSuE S 4DI [3001,| 33 []:=|09 9 TPDO4 COB-ID 184 Byte 3 Low Byte

Slot 57 [0:PSSuES4DI [3001, 3A ]=10 A TPDO4 COB-ID 184 Byte 3 High Byte  Optimised PIl Object 3001 with SDO-download28
Slot 58 |[09:PSSuE S 4Dl [3001, 3B ]=09 9 TPDO4 COB-ID 184 Byte 4 Low Byte

Slot 59 H0:PSSuE S 4D [3001,| 3C []:={10 A TPDO4 COB-ID 184 Byte 4 High Byte  Optimised PIl Object 3001 with SDO-download29
Slot 60 [09:PSSuE S 40| [3001, 3D ]=09 9 TPDO4 COB-ID 184 Byte 5 Low Byte

Slot 61 HO-PSSUES4DI [3001,| 3E {]=|10 A TPDO4 COB-ID 184 Byte § High Byte  Optimised PIl Object 3001 with SDO-download30

Fig. 23: PSSu configuration; 3001-Object directory and COB-IDs
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» Trace:
60R 8a 01 00 BO [1800,01] Initiate Download Rq. expedited 23 00 18 01 8A 01 00 80
58Aa [1800,01] Initiate Download Esp 60 00 18 01 00 00 00 00
60R 00 [1a00,00] Initiate Download Rq. expedited 2F 00 1A 00 00 00 00 0O
58Aa [1a00,00] Initiate Download Esp 60 00 1a 00 00 00 00 00
60R 08 01 00 60 [6000,01] [1a00,01] Initiate Download Rq. expedited " 514 23 00 1A 01 08 01 00 60
58Aa [1a00,01] Initiate Download Rsp 60 00 1A 01 00 00 00 0O
60R 08 02 00 60 [6000,02] [1a00,02] Initiate Download Rq. expedited " 514 23 00 1a 02 08 02 00 60
58Aa [1a00,02] Initiate Download Rsp 60 00 1A 02 00 00 00 0O
60R 08 03 00 60 [6000,03] [1a00,03] Initiate Download Rq. expedited ™ " 23 00 1A 03 08 03 00 60
58a [1a00,03] Initiate Download Rsp 60 00 1A 03 00 00 00 0O
60R 08 04 00 60 [6000,04] [1a00,04] Initiate Download Rq. expedited ™ " 23 00 1A 04 08 04 00 60
58a [1a00,04] Initiate Download Rsp 60 00 12 04 00 00 00 00
60R 08 05 00 60 [6000,05] [1a00,05] Initiate Download Rq. expedited " o 23 00 1a 05 08 05 00 60
58Aa [1a00,05] Initiate Download Rsp 60 00 1A 05 00 00 00 0O
60R 08 06 00 60 [6000,06] [1a00,06] Initiate Download Rq. expedited " o 23 00 1a 06 08 06 00 60
58Aa [1a00,06] Initiate Download Rsp 60 00 1A 06 00 00 00 0O
60R 08 07 00 60 [6000,07] [1a00,07] Initiate Download Rq. expedited " 3 23 00 1a 07 08 07 00 60
58a [1a00,07] Initiate Download Rsp 60 00 1a 07 00 00 00 00
60R 08 08 00 60 [6000,08] [1a00,08] Initiate Download Rq. expedited " 3 23 00 1a 08 08 08 00 60
58a [1a00,08] Initiate Download Rsp 60 00 1a 08 00 00 00 00
60A 08 [1a00,00] Initiate Download Rq. expedited 2F 00 1a 00 08 00 00 00
58a [1a00,00] Initiate Download Rsp 60 00 1a 00 00 00 00 00
60A f£ [1800,02] Initiate Download Rq. expedited 2F 00 18 02 FF 00 00 00
58a [1800,02] Initiate Download Rsp 60 00 18 02 00 00 00 00
60A 00 00 [1800,03] Initiate Download Rq. expedited 2B 00 18 03 00 00 00 00
58a [1800,03] Initiate Download Rsp 60 00 18 03 00 00 00 00
60A 81 01 00 00 [1800,01] Initiate Download Rq. expedited 23 00 18 01 81 01 00 00
58Aa [1800,01] Initiate Download Rsp 60 00 18 01 00 00 00 00
60A 0a 00 [3001,03] Initiate Download Rq. expedited 2B 01 30 03 0A 00 00 00
58Aa [3001,03] Initiate Download Rsp 60 01 30 03 00 00 00 00
60A 0a 00 [3001,05] Initiate Download Rq. expedited 2B 01 30 05 0A 00 00 0O
58Aa [3001,05] Initiate Download Rsp 60 01 30 05 00 00 00 00
60A 0a 00 [3001,07] Initiate Download Rq. expedited 2B 01 30 07 0A 00 00 0O
58Aa [3001,07] Initiate Download Rsp 60 01 30 07 00 00 00 00
60A 0a 00 [3001,09] Initiate Download Rq. expedited 2B 01 30 09 0A 00 00 0O
58a [3001,09] Initiate Download Rsp 60 01 30 09 00 00 00 00
60A 0a 00 [3001,0b] Initiate Downlocad Rq. expedited 2B 01 30 OB OA 00 00 0O
58a [3001,0b] Initiate Download Rsp 60 01 30 OB 00 00 00 00
60R 0a 00 [3001,0d] Initiate Downlocad Rq. expedited 2B 01 30 OD OA 00 00 0O
58Aa [3001,0d] Initiate Download Rsp 60 01 30 OD 00 00 00 00
60A 0a 00 [3001,0f] Initiate Download Rq. expedited 2B 01 30 OF OA 00 00 00
58Aa [3001,0f] Initiate Download Rsp 60 01 30 OF 00 00 00 00
60A 0a 00 [3001,11] Initiate Download Rq. expedited 2B 01 30 11 0A 00 00 00
58Aa [3001,11] Initiate Download Rsp 60 01 30 11 00 00 00 00
60A ca 01 00 BO [1801,01] Initiate Download Rgq. expedited 23 01 18 01 CA 01 00 80

Fig. 24: This is the trace of mapping TPDO1

In this case there are 6 steps to PDO mapping implemented by SDO-Downloads from the CAN
Master to the PSSu object directory:

v Vv Vv WV

» 5. Activate PDO identifier (COB-ID, Bit 31) in the PDO communication (118) parameter.

1. Delete PDO identifier (COB-ID, Bit 31) in the PDO communication parameter (line 92).
2. Set mapped objects in the PDO mapping parameter to zero.(line 94)

3. Map the required objects to the PDO. (lines 96 to 110)
4. Enter the sum total of mapped objects in the PDO mapping parameter (line 112)

» 6. Change the hardware registry of the object 3001 configuration of each second to PSSu S T

Dl4*(line 120 to 134)

Line 114: Transmission type = 255 = event driven

Line 116: PDO Inhibit Time = 0 = off
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5.12. Optimised ST Process Image, Read FS access from field bus side

» Used PSSu configuration:

CAN.up - PSSuniversal Assistant

Project  Edit Wiew System Tools Help

EH S8R v o =R x| i e[ v |Use comnection A
Project Manager System Overvisw | Terminal Configuration |

= 15 PSSu_H_5B_CAN
= H SE
[ P35uH 3B CAN
-PSSUE FPSL
-PSSUEF4D0 0.5
-PSSUEF4D0 0.5
- PS5UE F 40L
- PSSUE F 4DL
-PSSUEFDIOZ 2
-PSSUEFDIOZ 2
-PSSUES4D0 0.5
-PSSUE S4D0 0.5
-PS5UE 5400
10- PSSUE 5 401

pilz pilz pilz pilz pilz

En B En
FA|FEor [y I
r Ry

N N R R

80,80
80,80

& ol TolE Tolat 1o

B0 @8

808 "es "8

L85 @0

w ol Todr [ode 1o

53
S Tolel Tol Tolat 1o

B0 @0
B0 88

Fig. 25: PSSu Hardware Registry
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» Start Configuration of Process image:

"a PSSuniversal Configurator

pilz

Systemn  Edit Yew PSS Tools Help

Configure Process Image. .

Configure Module Parameters, ..

Export as PROFIBLS G50...
Export as DeviceMet EDS...
View INTEREBUS Properties. ..

Configure InduraMET p...
& Save bo InduraMET p Chip Card. .,
@ Load From InduraMET p Chip Card...

Caonfigure FS Swstem. ..

Swskem Properties. ..

H I | B B X gy & Q|| 100 ||| USE Connection
System Manager System Overview | Terminal ConFiguration

Fig. 26: Start of ST Process Image Configuration to get the Process Image View
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» Set parameters of Process image:

\tig PSSuniversal Configurator
System  Edit Miew P33 Tools Help

?i‘(_l v oru | ¥ R | X QA {h & =) LISE Connection

Systemn Manager

= Ui
----- [l PssuHsECAN
----- [ o-pssuEFPsL
----- [ 1-PSSUEF4DO NS
----- [ 2-PSSUEF4DO NS
----- [l 3-PssuEF4DI
----- [ 4-pssuEF40I
----- [l 5-PSSUEFDIOZ 2
----- [ 6-PSSUEFDICZ 2
----- [ 7-PssuES4DODS
----- 0 2-PSSUES4DONS
----- 0 9-PSSUES4DI
----- 0 10-PsSUE S 401

System Overview | Terminal Configuration |

E 1}
Messages

Slok | Descriptio
& 0 The periph

[ optimise address assignment

~-P5S0E FPS1

- 1-PSSUEF 400 0.5
- 2-PSSUEF4DO 0.5
- 3-PS5U E F 401

- 4-PSSU E F 401
5-PSSUEFDIOZ 2
- 6-PSSUEFDIOZ 2

‘Wwithout system status
ST read access
ST read access
ST read access
ST read access
ST read access
ST read access

R

5T readfwrite access
Mo 5T access

[ pefaur [ ok

J [ Cancel

J(

Help

Fig. 27: Each PSSu FS Electronic module I/O status should be read from the CANopen field

bus

» Note:

The Optimise address assignment option in the PSSu Configurator is for generating a

Profibus GSD- and DeviceNet ESD-file generation only. There is no CANopen configuration
tool implemented.
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5.12.1. PDO-Mapping and Hardware Configuration

72 | 0.086828 1 Rx G0A Ba 01 00 80 [1800,01] Initiate Download Rg. expedited

&0 1 0.000763 1 Rx 58a [1800,01] Initiate Download Rsp

81 | 90.001405 1 Px &0n 00 [1a00,00] Initiate Download Rg. expedited

a8z 1 0.005725 1 Rx 58a [1a00,00] Initiate Download Rsp

83 1 0.000401 1 Rx G0A 08 01 00 20 [2000,01] [1a00,01] Initiate Download Rg. expedited "
&4 1 0.000305 1 Rx 58a [1a00,01] Initiate Download Rsp

85 | 0.000411 1 Rx G0A 08 02 00 20 [2000,02] [1a00,02] Initiate Download Rg. expedited "... "
&6 1 0.000647 1 Rx 58a [1a00,02] Initiate Download Rsp

87 | 0.000410 1 Rx G0A 08 03 00 20 [2000,03] [1a00,03] Initiate Download Rg. expedited "
1] 1 0.000783 1 Rx 58a [1a00,03] Initiate Download Rsp

82 | 0.000438 1 Rx G0A 08 01 00 &0 [6000,01] [1a00,04] Initiate Download Rg. expedited "... "
=l 1 0.000776 1 Rx 58a [1a00,04] Initiate Download Rsp

91 | 90.000393 1 Px &0n 04 [1a00,00] Initiate Download Rg. expedited

9z 1 0.002804 1 Rx 58a [1a00,00] Initiate Download Rsp

93 1 0.000449 1 Rx G0A £f [1800,02] Initiate Download Rg. expedited

94 1 0.0003186 1 Rx 58a [1800,02] Initiate Download Rsp

95 | 0.000401 1 Rx G0A 00 00 [1800,03] Initiate Download Ry. expedited

=11 1 0.000598 1 Rx 58a [1800,03] Initiate Download Rsp

97 | 0.000402 1 Rx G0A 81 01 00 00 [1800,01] Initiate Download Rg. expedited

95 1 0.000718 1 Rx 58a [1800,01] Initiate Download Rsp

93 | 0.000440 1 Rx 600 40 0a 14 01 a 04 00 BO

100 1 0.577969 1 Rx 701 TO Operational

01 | 0.421182 1 Rx G0A 6a 05 00 80 [140b,01] Initiate Download Rg. expedited "j..€"
102 1 0.000471 1 Rx 58a [140b,01] Initiate Download Rsp

103 I 0.000390 1 Rx 600 40 00 00 00 00 00 00 00

104 1 0.577937 1 Rx 701 TO Operational

05 | 0.421200 1 Rx 600 40 00 00 00 00 00 00 00

106 | 0©.578781 1 Rx 701 TOQ Operational

w7 | 0.421180 1 ERx G0 13 00 [3001,02] Initiate Download Rg. expedited

w08 | 0.0007563 1 Ex 584 [3001,02] Initiate Download Rsp

08 | 0.000391 1 Ex G0R 14 00 [3001,03] Initiate Dowmnload Rg. expedited

110; I 0.000735 1 Rac L1:).8 [3001,03] Initiate Download Rsp

L1 1 0.000434 1 Rac a0R 10 00 [3001,04] Initiate Download Rg. expedited

112 1 0.000657 1 Rac 11:7.9 [3001,04] Initiate Download Rsp

113 1 0.000410 1 Rac a0a 11 00 [3001,05] Initiate Download Rg. expedited

114 1 0.000722 1 Rac 58a [3001,05] Initiate Download Rsp

ataCi | ©0.000389 1 R a0n 22 00 [3001,06] Initiate Download Rg. expedited ""."
116 | 0.000757 1 Bx 58A [3001,06] Initiate Download Rsp

117 | 0.000409 1 ERx G0 23 00 [3001,07] Initiate Download Ryg. expedited "#."
118 | 0.000903 1 Ex 584 [3001,07] Initiate Dowmload Rsp

118 | 0.000434 1 Ex G0 0b 00 [3001,08] Initiate Download Rg. expedited

1z0 I 0.000705 1 Rac 588 [3001,08] Initiate Download Esp

123; 1 0.000403 1 Rac G0R 0 00 [3001,09] Initiate Download Rg. expedited

1zz 1 0.000728 1 Rac L1:.8 [3001,09] Initiate Download Rsp

123 1 0.000441 1 Rac a0a 0% 00 [3001,0a] Initiate Download Rg. expedited

124 I 0.00069%96 1 Rac 58A [3001,0a] Initiate Download Rsp

125 | ©0.000412 1 R a0n Oa 00 [3001,0b] Initiate Download Rg. expedited

126 | 0.000724 1 Bx 58A [3001,0b] Initiate Download Rsp

Fig. 28: PDO-mapping

Explanation:
» 1. Delete PDO identifier (COB-ID, Bit 31) in the TPDO1 communication parameter
COB-ID 0x18A (line 79).

» 2. Set mapped objects in the PDO mapping parameter to zero.(line 81)

» 3. Map the required objects to the PDO. (lines 83 to 89):
[Object 2000 Subindex 1] FS-Input (Byte) 1, read PSSu E F 4DO, slot1 & 2
[Object 2000 Subindex 2] FS-Input (Byte) 2, read PSSu E F 4Dl, slot 3 & 4
[Object 2000 Subindex 3] FS-Input (Byte) 3, read PSSu E F DIOZ, slot 5 & 6
[Object 6000 Subindex 1] ST-Input (Byte) 1, read PSSu E S 4 DI, slot 9 & 10

» 4. Enter the sum total of mapped objects in the TPDO 1 mapping parameter =4 (line 91)

» 5. Activate PDO identifier (COB-ID, Bit 31) in the TPDO1 communication parameter

COB-ID 0x181 (line 97)

» 6. Change the hardware registry of the object 3001 configuration of each second to PSSu S T

Dl4*(line 107 to 125)

Line 93: Transmission type = 255 = “event driven”
Line 95: PDO Inhibit Time = 0 = off

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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5.12.2. The resulting Process Image of Inputs (PII)

» Optimize address assignment of Process image:

Configure Process Image

[v]ioptimise address assignment:

~P35U EF P31 Without syskem staktus »
“-1-PS3UE F 400 0.5 ST read access v
- 2-PSSUEF4D0O 0.5 5T read access v
- 3-PSSUE F 401 ST read access v
- 4-PSSU E F 401 ST read access v

B-PISUEFDIOQZ 2 ST read access v

B-PESUEFDIOZ 2 ST read access v

Default ] [ (8] 4 ] [ Cancel ] [ Help

Fig. 29: Enable the option “Optimise address assignment”
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» Start view of Process image:

'E Unbenannt1.up - PSSuniversal Assistant

L
Ln
T
[n1]
==

Project  Edit  Wiew

= E & [ new system... @ S | o0

Project Manager Configure Process Image. ..

Tools  Help

Terminal Config

Configure Module Parameters, ..

= F Unbenannt1
EI =

Export as PROFIBLUS G50, .,
Export as DeviceMet EDS. .,
Yiew INTERBUS Propetties. .,

Configure IndurahET p...
% Save ko InduraMET p Chip Card...
@ Load From InduraMET p Chip Card...

Prink, .. k

Edit Equipment Identifiers (EID)...

Export Swstem Parts List, ..

View Process Image. ..

‘i};u Upload Sywstem Data

Default 5T Configuration Data
qg Download ST Configuration Data

awskem Properties...

Fig. 30: View resulting Process Image
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» Copy Process image:

=

M Process Image

T e
)
Display type: |Byte vl
Show: EInputs and Qutputs b |

I on

[JHide unassigned Bits

address a

Type | Byte Bit = 5. Clamp  FS... | Module Description 5
L |0 0 11 il o0 |PSSuEF4DO0S |
I 0 1 1 21 o1 PSSUEF 400 0.5
I 0 2 1 14 oz PSSUEF 40O 0.5
I 1] 3 1 24 o3 PSSUE F 4D 0.5
I 0 4 z 11 o4 PSSUEF 400 0.5
I 0 5 z 21 o5 PSSUEF 400 0.5
I 0 ] 2 14 O PSSUEF 40005
I 0 7 z 24 o7 PSSUEF 40O 0.5
I 1 u] 3 11 i} PSSUEF 401
I 1 1 3 21 Il PSSUEF 401
I 1 z 3 14 Iz PSSUEF 4CI
I 1 3 3 24 I3 PSSUE F 401
I 1 4 4 11 14 PSSUEF 401
I 1 5 4 21 15 PSSUEF 401
I 1 ] 4 14 Ia PSSUEF 401
I 1 7 4 24 I7 PSSUEF 401
I 2 u] 5 11-21  OF PSSUEFDIOZ 2
I 2 1 5 14 i} PSSUEFDIOZ 2
I 2 2 5 Mok. 19 PSSUEFDIOZ 2 .4
I 2 3 ] 11-21 o9 PSSUEFDIOZ 2
I 2 4 ] 14 110 PSSUEFDIQZ 2
I 2 5 =] Mok.. Il PSSUEFDIOZ 2
I 2 ]
I 2 7
I 3 u] 9 11 PSSUE S 401
I 3 1 9 21 PSSUE 5401
I 3 z 9 14 PSSUE 5401
I 3 3 9 24 PSSUE S 40I w

[ Close H Copy H Select Al ll[ Refresh H Help

Fig. 31: Copying the resulting to the clipboard

» If you press the buttons “Select All” and “Copy” you list of the Process Image of Inputs and
Outputs is copied to the Windows XP clipboard.
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» You can use MS Excel to modify the list and add your comments.

pilz

Byte

oo Q0 QO Q Q0 QW R R R R R R R R e e e e e e e = D O DD Q@O

=

b - TR R - SR E IR~ TR VAR - IS B i I R — T I - IR B - SE IR S T — TN I - TS B SE I L IR — T VIR - IRV B i I S IR — R : |

rel
o
=4

L = R R e e A I L T R o e

00 G0 00 00 sl s =

Clamp FS I/
11 A33.00
21 A33.01
14 A33.02
24 A33.03
11 A33.04
21 A33.05
14 A33.06
24 A33.07
11 E33.00
21 E33.01
14 E33.02
24 E33.03
11 E33.04
21 E33.05
14 E33.06
24 E33.07
11-21 A33.08
14 E33.08
Mo terminal [E35.09
11-21 A33.09
14 E33.10

Mo terminal E35.11

11
21
14
24
11
21
14
24
11
21
14
24
11
21
14
24

Electronic Module
PSSu EF 400 0.5
PSSu E F 4DD 0.5
PS5u E F 400 0.5
PSSUEF 400 0.5
PSSuEF 4D0D 0.5
PSSUEF 4D0 0.5
PS5u E F 400 0.5
PSSu EF 4DO 0.5
PSSu E F 4D1
PS5u E F 4DI
PSSu E F 4D1
PSSu E F 4D1
PS5u E F 4DI1
PSSu EF 4D1
PSSu E F 4DI1
PS5u E F 4DI
PSSUEFDIOZ 2
PSSuEF DIOZ 2
PSSUEFDIOZ 2
PSSUEFDIOZ2
PSSUEFDIOZ2
PSSUEFDIOZ 2

PSSu E 5 4DI1
PS5u E54DI1
PS5u E 54DI1
PSSu E 5 4DI1
PS5u E 54DI1
PSSu E 5401
PS5u E54DI1
PS5u E 5 4D1
PSSUES 40005
PS5uES4D0 0.5
PS5u E S5 4D0 0.5
PS5u E S5 400 0.5
PSSUES4D005
PSSu E S 4D0 0.5
PS5u E S5 400 0.5
PS5uE S 4D0 0.5

CANopen

COB-1D Ox181
COB-1D Ox181
COB-1D Om181
COB-1D Ox181

COB-1D Ox181

COB-1D Ox181
COB-1D Ox181
COB-1D (x181
COB-ID Ox181
COB-ID Ox181
COB-1D (181
COB-ID Ox181
COB-ID Ox181
COB-1D 0x181
COB-1D Ox181
COB-ID Ox181
COB-1D 0x181
COB-1D Ox181
COB-ID Ox181
COB-ID 0x181

COB-1D 0181

COB-1D Ox181

COB-1D D181
COB-1D Ox181
COB-1D Ox181
COB-1D Ox181
COB-1D Ox181
COB-ID Ox181
COB-1D (181
COB-1D Ox181
COB-1D 0x201
COB-1D 0x201
COB-1D 0x201
COB-1D Dx201
COB-1D Dx201
COB-1D Dx201
COB-1D 0x201
COB-1D %201

|Byte 0

Byte O
Byte O
Byte O
Byte O
Byte O
Byte O
Byte O

|Byte 1

Byte 1
Byte 1
Byte 1
Byte 1
Byte 1
Byte 1
Byte 1

| Byte 2

Byte 2
Byte 2
Byte 2
Byte 2
Byte 2

| Byte 3

Byte 3
Byte 3
Byte 3
Byte 3
Byte 3
Byte 3
Byte 3
Byt O
Byte O
Byte O
Byte O
Byte O
Byte O
Byte O
Byte O

Bit 0
Bit 1
Bit 2
Bit 3
Bit 4
Bit 5
Bit &
Bit7
Bit D
Bitl
Bit 2
Bit 3
Bit 4
Bit5
Bit B
Bit7
Bit0
Bit 1
Bir2
Bit 3
Bit 4
Bit 5

Bit 0
Bit1
Bit 2
Bit 3
Bit 4
Bit5
Bit 6
Bit7
Bit0
Bit1
Bit 2
Bit 3
Bit 4
Bit 5
Bit 6
Bit7

no wire break

no wire break

Fig. 32: PDO-Mapped physical and non physical operands

» Note:
The PSSu FS Outputs are still switched from the PSS side only.
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5.13. Optimised ST Process Image, Read FS & Write access from field bus side

» There are two way to get the PSSu System these information’s:

Unit_Diag_Bit(0) =
Unit_Diag_Bit(1) =
Unit_Diag_Bit(2) =
Unit_Diag_Bit(3) =
Unit_Diag_Bit(4) =
Unit_Diag_Bit(5) =
Unit_Diag_Bit(6) =
Unit_Diag_Bit(7) =

"SBp is ready”

"SBp 1/0-Group of Inputs RUN"
"SBp 1/0-Group of Outputs RUN"
"Device Status FS: Error"
"Device Status ST: Error"
"FS-Module Error"

"ST-Module Error"

"Reserved"

5.13.1. PSSu System information by reading the CAN Emergency telegram

This is the first way to get the PSSu-System information’s.

The default Emergency CAN Identifier of PSSu node is 0x80 plus Node ID.
Node ID = 10 => Emergency CAN Identifier = 0x80 + OxOA = 0x8A

» Example

“8A

Unit_Diag_Bit(0) =

00 00 00 07 00 00 00 00" means:

"SBp is ready"

= RLO-1 => SBp is in RUN-mode<<<<

Unit_Diag_Bit(1) =

"SBp 1/0-Group of Inputs RUN"

= RLO-1 => SBp 1/0-Group of Inputs in RUN-mode

Unit_Diag_Bit(2) =

"SBp 1/0-Group of Outputs RUN"

= RLO-1 => SBp 1/0-Group of Outputs in RUN-mode

Unit_Diag_Bit(3) =

"Device Status FS: Error"

= RLO-0 => no Device Status FS: Error

Unit_Diag_Bit(4) =

"Device Status ST: Error"

= RLO-0 => no Device Status ST: Error

Unit_Diag_Bit(5) =

"FS-Module Error"

= RLO-0 => no FS-Module Error

Unit_Diag_Bit(6) =

"ST-Module Error"

= RLO-1 => no ST-Module Error

Unit_Diag_Bit(7) =

"Reserved"

= RLO-1 => default
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5.13.2. PSSu System information by configuring the first PSSu E F PS(1) with “R”

» The second way to get the PSSu-System information is to configure the Object 3001
Subindex 1 (slot 0 only!) with:
- PSSu E F PS1 R value =2 or
- PSSUE F PSR value =4

You will get the PSSu System information via the ST Object 0x2F01 Subindex 1. The Object

can be read by SDO upload or mapped TPDO. In the following example the PSSu System
information is mapped to TPDO1.

5.13.3. PSS FS-Configuration of local enable:

PLC Logic
CANopen Master
COB-ID 0x201
Byte 0 Bit 0
PSS FS-Logic !
(FS local enable)
E33.01 E33.00 Process
Feedback| Reset Image of
loop ok. Output
A33.00
SafetyBUS p ‘ ‘ CAN bus ‘
. \—> &
Schematic PSSu -Logic on
(Sensor-Actuator- -
monitoring) |
‘ PSSu FS Inputs & Outputs
Reset-Input Relay Feedbackloop-Input
Gerét 33, SB-Device 33, SB-Device 33,
PSSuUE F 4 DI PSSUuE F4 DO 0.5 PSSuE F 4Dl
Slot 3: Clamp 11 Slot 1, Clamp11 Slot 3, Clamp 21
+24VDC
‘ +24VDC
Reset ‘ ””” 7 L ‘ ‘ ‘
- [ {
a Main circuit

Fig. 33: Schematic view to a PSSu local enable with a singled channel feedback loop
monitoring.
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» Used PSSu configuration:

P5Su_H_SB_CAN.up - PSSuni al Assistant
Project  Edit Wiew Swstem Tools Help

EEH ER| v o & 2oX g &8 [wew v |use comnection v
Praoject Manager System Overview | Terminal cgnfiguratig|
= i PSSU_H_SB_CAN
= o 1 2 3 4 5 & 7 & 9 10

[ pssuHsECAM

[ o-PssuEFP5L

[ 1-PSSUEF4DO0S

[ 2-PISUEF4DO NS

[ 3-PssuEF4DI
- 4-PsSUEF 401
[l 5-PSSUEFDIOZ 2
mm

i

u]

]

u]

rilz rilz rilz pilz pilz
En En

Fafla)| mrr e

6-PISUEFDIOZZ
7-PSSUES4D0O0.5
§-P3SUES4DO 05
9-P35uE 5401

2] 2] 2] E]E]
10 - PSSU E § 401 H H H 80 80
il il il il " 1 " 1
@ @ @ @ @6 @6
9 9 9 @ [ 1) [ 1)
2 &2 2 &2 2 2|12 212 2|1, 212 &2
20| oo e oo | o | e e |ee| e
99 |90 |90 (00 00 00 00 W0 G0
13 13 313 313 313 313 13 313 313 =]
G |00 | 00 |68 |20 |02 |66 | 6 |86
90 |00 |90 O0 00 00 @O0 @@ @@
14 2414 2414 2414 2414 2414 2414 2414 2414 24
Fig. 34: PSSu Hardware Registry
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» Start PSSu configuration:

P55universal Configurator
Swstemn  Edit Miew BESEN Tools Help
h:‘{-l o B |

|® & | 100
System Manager E Syskem Cverview

]

It
0 PS5uHSECAN

0-P35uEF P51
1 -PSSUEF 4D 0.5
2-PS30EF 40O 0.5
3-PS30EF 4D
4 - PS50 E F 401

1
I
i
1
-
[l 5-PSSUEFDIOZ2
il
il
il
i

G-PSSUEFDIOZLE
F-PS5UE S 400 0.5
g-P550E 5400 0.5
9-P550E 5401
10-P350 E 5401

Fig. 35: PSSu FS configuration
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» All PSSu FS Outputs uses the local enable:
- Configuration of Slot 1

F

Configure FS system

InputsiOutputs ]FL 1-Channel Actuators | FL 2-Channel Actuataors | General |
BE1 - PSSUE F 400 0.5 ~
=001 3
- Onbest
- Off test [7]
| ST readfwrite access
=01 (21) b
o Ontest
- Off test
| 5T readwrite access
=0z (14)
. Ontest
- OFF kest
- | 5T readwrite access
= O3 (24)
“0n est
. Off best
Lo 8T readlvrite arceas [w] 5
[ ok ] l Cancel ] [ Help

Fig. 36: PSSu local enabling of Slot 1
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- Configuration of Slot 2

F

Configure FS system

InputsfCutputs ]_I;-L_L_:Eﬂannel Actuators | FL 2-Channel Actuators | General |

=2 - PS50 EF 400 0,5
L0411
O hest
: - OFF test
| ST readfwrite access
= 05 (21)
O kest
. COFF best
il 5T read)write access
= Of (14)
O kest

|'~|"| I
:
L OFF best
|v'|

|

|~ 5T readfwrite access
=07 (24
- 0n test
. OFF best
L AT reardhwrite arress

| %

[ I ]’ Cancel H Help

Fig. 37: PSSu local enabling of Slot 2
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- Configuration of Slots 5/6

F

Configure FS system

InputsfOutputs I-I;.I:_l-:EHannel_.ﬁ:ctuatDrs | FL 2-Charnel .ﬁ.ctuatcﬁ.ii“ﬁ-enerali

| ¥

3 - PSSUE F 401
4 - PSSu E F 401
= 5-PSSUEFDIOZ 2
15 (14)
14 (Mo kerminal)
=08 (11/21)
“0n est

- CFF best
| - 5T read)write access
= 6-PSSUEFDIOZ 2
- 110 {14)
111 (Mo berminal)
=09 (11421
“0n best
- OFF best
|- ST readfwrite access [v]]

||

[ K, ]’ Cancel H Help

Fig. 38: PSSu local enabling of Slot 5 & Slot 6
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5.13.4. PSS FS-Configuration of Feedback loop:

5.13.4.1. General feedback loop monitoring

A PSSu system with SafetyBUS p interface provides various options for monitoring the
feedback loop. Basically there are two different procedures:

5.13.4.2. Feedback loop monitoring via the FS user program of the PSS

Pilz's FS SB065 is available for monitoring the feedback loop within a SafetyBUS p network. FS
SBO065 is a component part of various Pilz software packages (e.g. MBS E-STOP circuits, MBS
eccentric presses, MBS hydraulic presses).

We recommend that you use FS SB065 if you require feedback loop monitoring but are working
without the local enable principle. A description of FS SB065 can be found in the operating
manual for the relevant software package.

5.13.4.3. Feedback loop monitoring via the PSSu system

In the PSSuniversal Configurator it is possible to configure feedback loop monitoring and to load
the configuration into the PSSu system along with the other configuration data. In this case, the
PSSu operating system performs the feedback loop monitoring function.

This type of feedback loop monitoring should always be used if you are using feedback loop
monitoring in conjunction with the local enable principle.

» INFORMATION:
Please refer also to the information provided on feedback loop monitoring in the PSS and
SafetyBUS p Application Manual.
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» Start configuration of FS-System:

'ﬂ PS5Suniversal Configurator
Swstern  Edit Miew PS5 Tools  Help

S oo | BRR X |Gy ®E || 0%

aystem Manager

‘ Svskem Crverview E

..... il Paste

""" il Configure Process Image. ..

N % Configure Module Parameters...
----- i Export as PROFIBUS G30...

e [ Export as DeviceNet EDS. ..

""" 1 View INTEREUS Properties. ..

o [

_____ i_onfigure IndurahET p...

="

..... il & Save ko InduraMET p Chip Card. ..
o 1| @ Load From InduraMET p Chip Card...

Configure FS Syskem, ..

Take System Snapshot. ..
Take Terminal Configuration Snapshat, ..

Svsktem Properties...

Fig. 39: Start with the menu “Configure FS System”
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» Start configuration of feedback loop:

=

Configure FS system

| Inputs{Oukputs | FL 1-Channel Actuators EIFL g_-ChanneI Actuators | General |
|

Inpuk Ckput Timeouk [... | Monitoring [ add. .. ]

K, H Cancel H Help

Fig. 40: Select Single Channel Feedback loop Monitoring
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» Add feedback loop:

r

pe—
Configure Mew FL for 1-Channel Actu... B|

Inputk:

oukputk:

Timeouk [ms]: | 150

l.'::l Monitar switch on tire only

Fig. 41: Select the PSSu FS Relay Output and the Feedback loop Input.

» Note:
If an Input is configured to a Feedback loop function the status is not the physical input
anymore. The status is the “enabled” signal of the Feedback loop monitoring (RLO-1 =
Feedback loop is ok.)
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» Configuration of feedback loop is complete:

=

Configure FS system

inputs,l'Dutput5| FL 1-Channel Actuators |_FI_ -g_-.a'nanne.lu.a.&uéfurs :-li.E_-e.nerai.i

Inpuk Ckput Timeout [... | Monitoring add. ..

Il o0 150 el
’ Eemove ]
| Edt. |

K, ” Cancel H Help

Fig. 42: Overview of the PSSu-System Feedback loop configuration

» Note:
There are two different diagnostic results on the PSSu Feedback loop detection.
In any configuration case a “Switch on Error” will cause a diagnostic warning (F83-01 Error
caused by Feedback loop) and the “Switch off Error” will cause a SafetyBUS I-Group stop.
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5.13.4.4. ST-Configuration to get a view of the Process Image:

i}l PSSuniversal C onfigurator,

System  Edit wiew P53 Tools Help
-":f_| 1 0a | 4 B x ﬁ};'.i % ) G |1E|E|%- :V_| LISE Cannectian
=ystem Manager System Overview | Terminal Configuration |
=
B Paste 0

Configure Process Image...

Configure Module Parameters, ..

Export as PROFIBUS G20,
Export as DeviceMet EDS...
View INTEREUS Properties. ..

Configure InduraMET p. ..
& Save to InduralMET p Chip Card. .,
@ Load Fram InduraMET p Chip Card. ..

Configure F5 Swstem. ..

Swskemn Properties...

Fig. 43: Configure Process Image (Process Image view only)
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=

Configure Process Image

pilz

[w]optimise address assignment:
- PESU E F P51 With syskem skaktus bt
- 1-P3SUE F4D2 0.5 ST readiwrite access »
L 2-PSSUEF 4D 0.5 ST readjwrite access »
- 3-PSSUE F 401 ST read access v
- 4-PSSU E F 401 5T read access v
S-PSSUEFDIOZ 2 5T readjwrite access v
6-PSSUEFDIOZF 2 3T readjwrite access v
Defaulk ] [ (0] 4 ] [ Cancel ] [ Help

Fig. 44: Get all possible PSSu FS informations and ST write access to the FS Outputs
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pilz

Bute Eit Slot Clamp F3Ii0 Electronic Module

CAN Master Input 0 i i 3 SEp: System status STOPIRUN PSSUEF PS1 Bute 0 Eit0

CAN Master Input o 1 0 SBp: Status FS inputs: STOP!RUM PSSuEF PS1 .Byte 0 Bit1

CAM Master Input o 2 o SBp: Status FS outputs: STOF/RURN PSSUEF PS1 .Byte a Bit2

CAN Master Input ) 3 0 General FE system status: no errarfermor PSSUEF PS1 Eyte 0 Bit2

CAN Mazter Input a 4 n General ST system status: no emorferon PSSUEF PS1 Bute 0 Bit ¢

F&madule status: no errorf |
CAN Master Input o 5 0 error [min. one module] FSSuEF P31 Euyte 0 Eit5
ST madule status: na errarf

CAN Master Input o B o #rror [min. one module] PSSuEF PS1 Euyte 0 Bit&

CAMMaster Input o 7 o - Reserved PSSUEF PS1 .Byte a Bit7?

CAN Master Input 1 1} 1 il PSSPIDA33.0 PSSUEF 40005 :Bytel Bit0

CAN Master Input 1 1 1 21 FSSFIDAZE1 FSSUEF 40005 -~ Butel Eitl

CAN Master Input 1 2 1 " PSERIDAZ2.2 PSSUEF 40005 .Bytel Bit2

CAN Master Input 1 3 1 24 FSSFIDA3E 3 FSSUEF 40005 Eute 1 Eit3

CAN Master Input 1 4 2 il PSS PID 8324 PSSUEF 40005 .Bytel Bit4

CAN Master Input 1 5 2 21 PSSPIDA33E PSSUEF 40005 N Eute 1 Bit5

CAMMaster Input 1 E 2 4 PSSFIOA3IZE PSSUEF 40005 .Byte 1 Bit&

CAN Master Input 1 7 2 24 PSS PIDA33. T PSSUEF 40005 :Bytel Bit7

CAN Master Input 2 1} 3 il E 33.00 FSSUEF 401 Eute 2 Eit0

CAN Master Input 2 1 2 21 Ezzm FPSSuEF 401 Euyte 2 Eit1

CAN Master Input 2 2 3 4 E 3302 FSSuEF 401 Eute 2 Bitz

CAN Master Input 2 3 2 24 E 3202 PSSuEF 401 .Byte 2 Bit2

CAN Master Input 2 4 4 il E 3304 FSSuEF 401 .Bule 2 Eit 4

CAM Master Input 2 ] 4 21 E 3308 PSSUEF 401 Biyte 2 Bit§

CAN Master Input 2 B 4 4 E 3305 PSSuEF 401 .Byte 3 Bit&

CAMMaster Input 2 7 4 24 E 3307 PSSUEF 401 .Byle 3 Bit 7

CAN Master Input 2 1} 13 121 PSS FIDAZ2. 8 PSSUEFDIOZ2 .Byte 2 Eit0

CAN Master Input 3 1 5 4 E 3308 FSSUEFDIOZ 2  Bute 3 Eitl

CAN Master Input 2 2 B Mo terminal E 2208 PSSUEFDIOZ2 .Byte 2 Bit2 no wire break
CAN Master Input 3 3 L3 11-21 FSSFIDA3E. 3 FSSUEFDIOZ 2 Eute 3 Eit3

CAM Master Input 3 4 B 4 E 32010 PSSUEFOIOZ2 .Byte 3 Eit#

CAN Master Input 3 5 [ Mo terminal E 3301 PSSUEFDIOZ2 N Euyte 3 Bit5 no wire break
CAMMaster Input 4 o ) n PSSUE S 401 .Byte 4 Bit& ST-Input 00
CAN Master Input 4 1 El 21 PSSuES401 :Byte 4 Eit7 ET-Input 01
CAN Mazter Input 4 2 ] it} FPSSuUE S 400 Bute 4 Bitd ST-Input 02
CAM Master Input 4 3 9 24 PSSuE S 400 Eyed Eit1 ST-nput 02
CAN Master Input 4 4 0 1 FSSuES 40l Eute 4 Bitz ST-Input 04
CAN Master Input 4 L} 0 21 PSSuES 401 .Byte 4 Bit2 ET-Input 05
CAN Master Input 4 B 0 4 PSSuES 401 .Bute 4 Bit 4 ST-Input 06
CAN Master Input 4 7 n 24 PSSUE 5 401 Ente # Eitf ST-nput 07

Buyte Eit Slot Clamp FsiO Electronic Maodule

CAN Master Dutput 0 a 1 il P35 local enable A33.0 FSSuEF 40005 Byte D EitD

CAM Master Dutput 0 1 1 2 PSS local enable AZ2.1 PSSuEF 40006 Byt Eit1

CAN Master Dutput 0 2 1 14 P55 local enable A33.2 FSSuEF 40005 :Byle ) Eitz

CAM Master Output o 3 1 24 PSS local enzble A33.3 PSSuEF 40005 Eytel Eit 2

CAN Master Dutput 0 4 2 il PS5 local enable A33. 4 PSSuEF 40005 Byte D Bit 4

CAMN Master Dutput a ] 2 21 PSSlocal enable 833 6 PSSUEF 40005 Buyte0 Bit&

CAN Master Dutput 0 B 2 4 PS5 local enable A32.6 PSSuEF 40005 ;Byte o BitE

CAMN Master Dutput a ks 2 24 PSSlocal enable 8337 PSSUEF 40005 ButeD Bit 7

CAN Master Dutput 1 a 5 11-21 PS5 local enable A33.8 PSSuEFDIDZ2 Byted EitD

CAMN Master Output 1 3 3 121 PSSlocal enable 833 3 PSSUEFDIOZ 2 Buyte 1 Bit1

CAM Master Dutput 2 o 7 il PSSuES4D00E ;Byte1 Eit2 ST-Output 00
CAN Master Qutput z 1 [ 21 FSSuES 40005 Euyel Bit3 ST-Output 01
CAM Master Dutput 2 2 7 5] PSSuES4D00E Byted Eit 4 ST-Output 02
CAN Master Qutput 2 3 T: 24 FPSSUES 40005 Bute 1 BEit5 ST-Output 03
CAM Master Dutput 2 4 2 il PSSuES4D00E ;Byte1 EitE ST-Output 04
CAN Master Dutput 2 5 8 21 FSSuES4D00S Eute 1 Eit 7 ST-Output 05
CAM Master Dutput 2 E 2 14 PSSuES4D00E BEuyte 2 EitD ST-Output D&
CAN Master Dutput 2 7 8 24 FSSuES4D00S Byt 2 Eit1 ST-Output 07

Fig. 45: Physical and non physical I/Os and used COB-IDs

Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot

P55u Device Hardware Registry

00
01
02
03
04
05
06
a7
0a
09
10

Sub-
Object index
[3001,

L

L]

]

pk
m}mmwmmhwm_u

decimal hexadecimal

= 04
= 21

4
15
16

Fig. 46: PSSu Hardware Registry and Object 3001 configuration
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5.13.5. PDO-mapping

1 Time Chn Dir D Hame HodeTransfer data ErrorInterpretation
2
3
4 1 15.42586%9 1 Rx 584 [140b,01] Initiate Download Rsp
g I 15.516980 1 Rx G0R 8a 01 00 80 [1800,01] Initiate Download Rq. expedited
] | 15.517472 1 Bx L1:1.% [1800,01] Initiate Download Rsp
7 1 15.519149 & Boc 60R 00 [1a00,00] Initiate Download Rqg. expedited
8 I 15.524970 1 Bx 58A [1a00,00] Initiate Download Rsp
=l I 15.525395 1 Bx a0a 08 01 01 2f [2£01,01] [1a00,01] Initiate Download Rg. expedited "...jf"
10 I 15.526244 1 Bx 58a [1a00,01] Initiate Download Rsp
11 | 15.526672 1 Rx G0R 08 02 01 2f [2f01,02] [1a00,02] Initiate Download Rq. expedited "...J/"
1z | 15.527303 1 Rx 58 [1a00,02] Initiate Download Rsp
13 I 15.527728 1 Rx G0a 08 03 01 2f [2£01,03] [1a00,03] Initiate Download Rg. expedited ".../"
14 I 15.52836%9 1 Rx 588 [1a00,03] Initiate Download Rsp
15 1 15.528781 1 Rx G0R 08 04 01 2f [2£01,04] [1a00,04] Initiate Download Rg. expedited ".../"
16 I 15.522430 1 Rx 5848 [1a00,04] Initiate Download Rsp
17 I 15.522837 1 BEx a0n 08 05 01 2f [2£01,05] [1a00,05] Initiate Download Rqg. expedited " A
18 I 15.530672 1 Bx L1:1.% [1a00,05] Initiate Download Rsp
19 1 15.531060 1 B B0R 05 [1a00,00] Initiate Download Rqg. expedited
z0 I 15.534666 1 Bx 58a [1a00,00] Initiate Download Rsp
z1 I 15.53510% 1 Bx a0a £f [1800,02] Initiate Download Rg. expedited
2z I 15.535455 1 Bx 58a [1800,02] Initiate Download Rsp
z3 | 15.535876 1 Bx a0n 00 00 [1800,03] Initiate Download Rg. expedited
z4 | 15.536438 1 Rx 58 [1800,03] Initiate Download Rsp
25 I 15.536873 1 Rx G0R 81 01 00 00 [1800,01] Initiate Download Rq. expedited
26 I 15.537582 1 Rx 5848 [1800,01] Initiate Download Rsp
3z ] 19.537643 1 Rx 60R 04 00 [3001,01] Initiate Download Rg. expedited
33 | 19.538701 1 B 58a [3001,01] Initiate Download Rsp
34 ] 19.532089 1 Px B60A 15 00 [3001,02] Initiate Download Rg. expedited
35 | 19.539854 1 B 58a [3001,02] Initiate Download Rsp
36 ] 19.540258 1 Px 60A 16 00 [3001,03] Initiate Download Rg. expedited
37 | 1%.541046 1 P 58a [3001,03] Initiate Download Rsp
38 ] 192.541478 1 Px 60A 10 00 [3001,04] Initiate Download Rg. expedited
39 | 1%.542189% 1 P 58a [3001,04] Initiate Download Rsp
40 | 19.5425%0 1 P G0A 11 00 [3001,05] Initiate Download Rq. expedited
11 ] 19.543335 1 Px 58a [3001,05] Initiate Download Rsp
42 | 19.543761 1 P G0A 24 00 [3001,04] Initiate Dowmload Rq. expedited "§.
13 ] 19.544499 1 Rx 58a [3001,06] Initiate Download Rsp
44 | 19.544926 1 P G0A 25 00 [3001,07] Initiate Download Rq. expedited "%.
45 | 19.545657 1 Bx 58a [3001,07] Initiate Download Rsp
46 | 19.546087 1 B 60a Obh 00 [3001,08] Initiate Download Rq. expedited
47 |  1%9.546995 1 Bx 58n [3001,08] Initiate Download Rsp
4G | 1%.547425 1 P 60n Oc 00 [3001,0%2] Initiate Download Rq. expedited
43 | 16.548143 1 Bx 58n [3001,09] Initiate Download Rsp
&0 | 1%.548553 1 P 60n 0% 00 [3001,0a] Initiate Download Rq. expedited
51 | 19.540293 1 P 58a [3001,0a] Initiate Download Rsp
5z ] 19.549701 1 Px 60n 0a 00 [3001,0h] Initiate Download Rg. expedited
53 | 19.550461 1 Poc 58a [3001,0h] Initiate Download Rsp
62 | 19.620393 1 Rx G0A 0a 02 00 BO [1400,01] Initiate Download Rg. expedited
63 | 1%.620768 1 Rx 58a [1400,01] Initiate Download Rsp
64 | 19.622506 1 Rx G0R 00 [1600,00] Initiate Download Rg. expedited
65 | 1%.622830 1 Rx 58a [1600,00] Initiate Download Rsp
66 | 19.623226 1 BEx G0A 08 01 00 22 [2200,01] [1600,01] Initiate Download Rg. expedited " st
&7 | 19.623920 1 BEx A5BA [1600,01] Initiate Download Rsp
68 | 19.624336 1 Bx 60R 08 02 00 22 [2200,02] [1600,02] Initiate Download Rg. expedited " o, T
63 | 19.624767 . BEx ABA [1600,02] Initiate Download Rsp
70 | 1%.825163 1 Bx 60a 08 01 00 62 [6200,01] [1600,03] Initiate Download Rg. expedited " bt
71 | 1%.826038 1 Bx 5BA [1600,03] Initiate Download Rsp
72 | 19.626447 1 Bx 60a 03 [1600,00] Initiate Download Rg. expedited
T3 | 19.6827445 1 Bx 58a [1600,00] Initiate Download Rsp
T4 | 19.827841 1 Bx a0n £f [1400,02] Initiate Download Rg. expedited
75 | 19.628210 1 BRx 58 [1400,02] Initiate Download Rsp
76 | 19.8628817 1 Bx &60A 01 02 00 00 [1400,01] Initiate Download Rg. expedited
77 | 19.620393 1 Rx 58 [1400,01] Initiate Download Rsp
Fig. 47: CAN trace of PDO mapping
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» Explanation:

- 1.

Delete PDO identifier (COB-ID, Bit 31) in the TPDO1 communication parameter
(line 5 & line 62).

. Set mapped objects in the PDO mapping parameter to zero.

(line 7 & line 64)

. Map the required objects to the PDO.

(lines 9to 17 & 66 to 70):

. Enter the sum total of mapped objects in the TPDO 1 mapping parameter =4

(line 19 & line 72)

. Activate PDO identifier (COB-ID, Bit 31) in the TPDO1 communication parameter

COB-ID 0x181 (line 25 & line 76)

. Change the hardware registry of the object 3001 configuration of each second to

PSSu S T DI4*
(line 32 to 52)

. Transmission type = 255 = event driven

(line 21 & line 74)

. TPDO-Inhibit-Time

(line 23)

» Note:
For sophisticated trouble shooting you need a CANalyzer.
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Fia. 45: Physical and non physical I/Os and used COB-IDs
Fia. 46: PSSu Hardware Reaistry and Object 3001 configuration
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Fig. 47: CAN trace of PDO mapping
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