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<
5 PSSUH S PN (312041) PSSu H F PN (312043)

A\ \
= PSSu Head PSSu Head
- FS Bit-orientated FS Nibble-orientated (Halfbyte)
A | \ |
| o NEW PLC (Profinet Master/Controller)
T extended I ti
Diagnostic with extended Diagnostic
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Y \
Tool support for FS Bit-orientated PSSu heads started with
6' PSSu Configurator Version 1.8.0 ...
E ... FS Nibble-orientated Head support starting
from PSSu Configurator Version 1.9.0 and following versions
PSSuProfinetlegacy.zip
GSDML device description files for PSSu H F PN and PSSu H S PN;
i supports old controllers (Profinet Master) without extended diagnostic
PSSuProfinet.zip
i GSDML device description files for PSSu H F PN and PSSu H S PN
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Exclusion of liability

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

However, we cannot accept liability for the accuracy and entirety of the information provided,
except in the case of gross negligence. In particular it should be noted that statements do not
have the legal quality of assurances or assured properties.

We are grateful for any feedback on the contents.

July 2010

All rights to this publication are reserved by Pilz GmbH & Co. KG. We reserve the right to
amend specifications without prior notice. Copies may be made for the user’s internal purposes.
The names of products, goods and technologies used in this manual are trademarks of the
respective companies.
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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

Pilz GmbH & Co. KG

Safe Automation
Felix-Wankel-StraBe 2
73760 Ostfildern, Germany

Telephone: +49 711 3409-0
Telefax:  +49 711 3409-133
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 F PN" (english) 22 072-xx
4 Operating manual of module "PSSu H S PN" (english) 22 103-EN-xx
5 Technical Catalogue of PSSuniversal (english) 21 144-xx (5-1-2-2-xxx)
6 System Description of PSSuniversal (english) 21 257-xx
7 Installation Manual of PSSuniversal (english) 21 263-xx
1.2. Documentation from other sources of information
No. Description Item No.
1 SIMATIC portal “Automation Systems” (international)
attn//www automation siemens com/simatic/nartal/index 76 htm
2 PROFINET portal (english)
attn://mww. profinet.com
3 Siemens portal “Training material” (english) Section “Downloads”,
nttp://www.automation.siemens.com/fea/html 76/down _module.htm#E. Module *E”
4 Siemens homepage, Safety Integrated — Overview
nttn://www_automation siemens com/cd/safetv/html 76/produkte/si ueberblic
< htm

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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2. Used Software

This Application Note has been tested with the following Software:

No. Description Item No.
1 Pilz: PSSu Assistant V1.9.0. Build 24
2 Siemens: Simatic Manager Step 7 V5.4 + SP5
3 Siemens: S7 Distributed Safety Programming V5.4 + SP5
4 Siemens: S7 F Configuration Pack V5.5 + SP6
5. ServersCheck BVBA: Servers Check MIB Browser V0.1
» Note:

Dialogs and Message boxes can be differ to other Software Releases
(e.g. Siemens Step 7 V5.4 SP3 HF1).
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3. Preface

This document provide a Step by Step example of interfacing a Siemens S7 PLC with
PROFINET/PROFIsafe Master to the PSSuniversal PROFINET/PROFIsafe Module.

The document is not intended as a technical documentation for general use of the Simatic
Manager Step 7. It may not be distributed to customers without a special note to its scope.
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4. New PSSu features

4.1. FS-10-Size

312 043 PSSu PROFINETSafe Process Image
with Nibble Mapping

Bl SIMATIC 400F (Konfiguration) -- BMWO021

fiffj (o) UR2
1 PS 405 44
2 CPU 416F-3 PN/DP
IF1 i
X1 MPY/DP
x5 ([ css7a1er - Ethemet(1} PROFINETA(
X5P1[[| Pot 7
X5P2| |4 Port2 @ (1) pssul T2 pesi2
1 DI32ADC 24V _ |
5 DOTEADC 26V/2A 'E[I!!!m . 1 lII!!!;
B

<]

| (1) pssut

Steckplatz B augnippe Bestellnumm... | E-Adresse A-Adres.. | Diagnoseadresse | Kommentar
i pesel FIA04F JEF7RT
A7 il JERTT™
NPFT I =22 JEZTE"
A Flark? I TEZTS*
f FSE FFST - Frfeale FrArsr || 7@z 227 e 1y
2 PSSuE S 401 312400 216
3 PSSuE S 4DI 312400 217
State of FS-
Outputs
Status
32 FS-Inputs 1 1 CRC
FS-Process Image of Inputs 7 Byte = 14 Nibbles Byte | Byte 3 Byte
Control
32 FS-Outputs 1 1 CRC
FS-Process Image of Outputs 7 Byte = 14 Nibbles Byte | Byte 3 Byte
Reset
FS-Output
Error

Fig. 1: Simatic HW Manager — PSSu Process Image
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4.2. Reintegration of FS-Outputs

If there is an FS-Output error detected, the PSSu-System would stay in “Safe Operation
Mode”. In this case all FS-Output would be switched off only.

You can read the FS-Output state (passivated/ not passivated) via the FS- Output State Bit.
You can reset the detected FS-Output error via the FS-Output Reset Bit.

e.g. Siemens Start Input 110.0
] Status
32 FS-Inputs 1 1 CRC
FS-Process Image of Inputs 7 Byte = 14 Nibbles Byte | Byte 3 Byte
‘ State of FS-
Outputs
eg.17.0

le.g. Siemens Start Output Q10.0

Control

32 FS-Outputs 1 1 CRC
FS-Process Image of Outputs 7 Byte = 14 Nibbles Byte | Byte 3 Byte

A

Reset
FS-Output
Error
e.g.Q17.0

Reset

iR _O&

Fig. 2: State and Reset of the FS-Output of a PSSu-System

4.3. FS 1/0-Mapping (Nibble Start Addresses)

There is a new FS-Mapping rule:
The 1-O-Mapping of the next PSSu E FS-Module (PSSu E F....) will start always at the next
possible Process Image Input or Output nibble.

Each PSSu FS-Electronic Module uses 4 Bit in the I/O- Mapping. If the user data size is smaller
then 4 Bit the other Bits can’t be used by the PLC-Coder. PSSu FS- Output Electronic Modules

takes 4 Bit of FS-Outputs and PSSu FS-Input Electronic Modules takes 4 Bit of FS-Inputs. The

PSSu E FDIOZ2 is Input and Output Electronic Module so it takes 4 Bit of FS-Outputs and 4 Bit
of FS-Inputs.

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 11/84
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4.3.1. Example 1: FS-Out-Mapping of 14 PSSu E F 2D02:

Halbbyte PSSu E F 2D0.up - PSSuniversal Assistant
Projekt  Bearbeiten Ansicht  System  Extras  Hife

EH SR v L BB ¥ Ny &a [wx | [usB-verbindung v
Projekkvenwaltung Systemilbersicht | Klemmenbelegung |

=Ll Halbbyke PSSUE F 2DO 1 2 3 4 S & 2 8 9 10 11 12 13 14 15

[ PSSUHFPY
b“lpnz
En
Fa CFSt

[0 1-PsSUEFFS
[l 2-PSSUEF2D02
[ 3-PsSuEFZDO 2
[ 4-PSSUEF2D02
[l §-PSSUEF2D0 2
0 &-PSSUEF 2002
[l 7-PSSUEF2D02
0 5-PssuEFzDO 2
[l 9-PSSUEF2D02
10-PSSUEF 200 2
11-PSSUEF 200 2
12 -PSSUEF 200 2
13-PSSUEF 200 2
14 -PSSUEF 200 2
15-PSSUEF 200 2

EEEEEE

Fig. 3: PSSu Configurator - FS-Out-Mapping of 14 PSSu E F 2DO2
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4.3.2. Example 2: FS-1/0-Mapping of 14 PSSu E F DIOZ2:

Halbbyte PSSu_E_F_DIOZ2.up - PSSuniversal Assistant
Projekt  Bearbeiten Ansicht  System Extras  Hilfe

EH SR v B X Nl | a [wm | [usB-verbindung v
Projekbverwaltung Systemiibersicht | Klemmenbelegung |

= Byl Halbbyte_PSsu_E_F_DIOZZ

= [ Halbbyte_Pssu_E_F_DIOZZ 1 z 3 4 5 3] 7 g 9 o 11 12 13 14 15
----- [ PssuHFPH
..... [[] 1-PSSUEFPS | il pilz |pilz |pilz |pilz |pilz |pilz |pilz |pilz |pilz |pilz |pilz |pilz |pilz |pilz |pilz
_____ 0 2-PSSUEFDIOZ2 A4 AR e o P P P o Pl P P Pl Pt Pt P

----- [ z-PssuEFDIOZZ

----- [ 4-PSSUEFDICZ 2
----- [ 5-PSSUEFDICZ 2
----- I &-PssuEFDIOZ 2
----- [ 7-PSSUEFDICZ 2
----- [l g-PssuEFDIOZZ

----- [ 9-PSSUEFDICZ 2
----- [ 10-PssuEFDIOZZ

L 1L ] L L] L 1L ]

""" 0 11-PssuEFDIOZZ 11..21 "oz 11..21 ooz 11..21
----- [ 12-PssuEFDICZ 2 mm - mm
----- 1 13-PssuEFDIOZZ 2y i L
----- [0 14-PssuEFDIOZ2 - - L]
----- [ 15-PSSUEFDIOZ 2 [ 1] " s
13 E=) 13 F=) 13 F=)

L1} - L1}

[ 1] (1] [ 1]

14 24| 14 24 14 24

Fig. 4: PSSu Configurator - FS-I/0O-Mapping of 14 PSSu E F DIOZ2
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Input Bit 0.0 Input Clamp 14

Input Bit 0.1 State "No open circuit”
Input Bit 0.2

Input Bit 0.3

Input Bit 1.0 Input Clamp 14

Input Bit 11 State "No open circuit"”
Input Bit 1.2

Input Bit 1.3

Input Bit 2.0 Input Clamp 14

Input Bit 21 State "No open circuit”
Input Bit 2.2

Input Bit 23

Input Bit 3.0 Input Clamp 14

Input Bit 3.1 State "No open circuit"”
Input Bit 3.2

Input Bit 3.3

Input Bit 4.0 Input Clamp 14

Input Bit 4.1 State "No open circuit”
Input Bit 4.2

Input Bit 4.3

Input Bit 5.0 Input Clamp 14

Input Bit 5.1 State "No open circuit"”
Input Bit 5.2

Input Bit 2.3

Input Bit 6.0 Input Clamp 14

Input Bit 6.1 State "No open circuit”
Input Bit 6.2

Input Bit 6.3

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 15/84
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4.3.3. Example 3: FS-1/0-Mapping of 14 PSSu E F 4 DO0.5 and 14 PSSu E F 4DI:

Halbhy‘le PSSu E F 4D1 & 4D00.5.up - PSSuniversal Assistant
Projekk  Bearbeiten Ansicht  System  Extras  Hilfe

ERH &R oo $Be X 4% QQ [ ~||[Uss-verbindung v
Projektverwaltung Systemiibersicht | Klemmenbelegung |

= ) Halbbyte PSSU E F 401 & 4D00.5

1 2 3 4 5 ] 7 E} 9 FLUNS 1z 13 14 15 16 17

PSSUHF PN
0 1-PSSUEFPS W pilz[pilz
0l 2-PSSuEF 4D ' FEE

[0 3-PSSuEF 401

-0 4-PssuEF 4D | &

[ 5-PssuEF4DL
[ &-PSSUEF 4DL
-0 7-PssuEF4DL
[ 8-PSSUEF 4DL
[ 9-PssuEF4DL

pilz
B
E

pilz pilz |pilz |pilz pilz |pilz |pilz pilz |pilz |pilz |pilz |pilz |pilz |pilz |pilz
[ En B & 3 B [ En 4 [ En By [ En
i R R o T R

N N R N o e i

1 10-PSSUEF4DO0.S L e — —
0 11-PSSUEF 4DO D5 [ 1] [ 1] (L) e

e n o w o W oe
1 12-PSSUEF4DO0.S — T ] FT ] I LI L]
~[ 13-PSSUEF 4D0 0.5 FROFNET | (1] [ 1] (IARLAR 1]

2z e 2 v 2l ale =2
I 14-PSSUEF4DOO.S — mm [T mm =
1 15-PS3UEF 400 0.5 — L] LL] LAALLAR L3
0 16-PSSUEF4DO DS — m mm e mm
[ 17-PSSUEF 4DO 0.5 — .".z, ,'m .,..m ,'m

Fig. 5: PSSu Configurator - FS-I/0-Mapping of 14 PSSu E F 4 DOO0.5 and 14 PSSu E F 4DI
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4.4. Further new PSSu H F PN Features

4.4.1. PROFINET 1I/0O Topology and Diagnostics, PSSu

pilz

After downloading the PROFINET Topology an plugging error will be detected by the
PROFINET diagnostics.

Siemens PG-Online Diagnostics (german):

HW Konfig - [SIMATIC 400F (Konfiguration) -- BMWO19]

O] station Bearbeiten Einflgen Zielsystem Ansicht Extras Fenster Hife

=l

D288 8

&l

=] 1) g

PSS

Online-Ermittlung beends

o) uRz
T Tabellarische Ansicht Efal‘SChEAnS‘Dhl|lellneﬂ‘EInImaValg\a\chI
2 E cPU
Liste der nicht Teinehmer

IF1 © Objekiname | IP#dresse | MAC Adiesse | Baugruppentyp |
x1 WP

x5 5

5P ([ Fort

s5P2([{ For

4 DIZZ

5 DO1

£

7

g

El

-:—:-

Miriaturansicht

oo

7

2 @RUlsle e ang el M

3 b |

Z ) |"Jk§aﬂ£?!| erstelit! S|

5 P == rtHnS'chcrrsré ST WUrd hlielend erkannt
7

8 3

2

Abbrechen I Hilfe

—_— b
ke [ ot
rofit | Standard =l

- BROFIBUS-DP
B2 PROFIBUS PO
+ 38 PROFINET 10
« [l SMATIC 300
o F SIMATIC 400
¢ [l SIMATIC PC Based Cantiol 3004400
o8 SIMATIC PC Station

10 PSSEToaoT TZa0T
11 PSSuE 5 401¢ 312400 16370¢
12 PSSUE S 401 312400 13 !9

Dricken Sie F1, um Hife zu erhalten.

ROFIBUS-DPSlaves der SIMATIC 57, M7
und C7 [dezentraler Aufbau]

%

Fig. 6: Simatic HW Manager — Topology, PROFINET diagnostic (Part 1)
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5] Baugruppenzustand - PSSuniversal g )
Pfad: |EMWEI1 SSIMATIC 400FSCPU 416F-3 PHADF Betriebzzuztand der CPL: @} RLM
Statuz: #24 Fehler
Netzanischiuf, ] Statistik ] |dantifk ation ]
Allgemein |0-Device Diagnoze K.ommunik ationsdiagnose l Interface ]
Eommunikationzdiagnose;
M ame Fehler
‘:"EF'Drt'I [+1 F1] Dier Machbar konnte nicht erk.annt werden

Detailz zur Diagnose;

Eine Portverzchaltung wurde projektiert, am Part wurde nicht genau ein Partner erkannt. S
Muogliche Urzachen: =l
- Micht PM-0 konformes Gerat an diegem Fort angeschlozsen
- Partverschaltung projektiert, aber kein Gerat angezchlozzen bzw. Partnergerat ausgezchaltet, Kal:uel
defekt e
Einztellungen... |
Schliefen | aktualizieren | Dirucken... Hilfe
Fig. 7: Simatic HW Manager — Topology, PROFINET diagnostic (Part 2)
Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 19/84
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4.4.2. PSSu configuration CRC check between Siemens S7-Project and physical PSSu-

Hardware

it PSSuniversal Configurator

Swstern  Edit Miew P33 Tools  Help
EH 2y % %% & [ @ compare... 172,16.203,146 (PS50 HF PN (312043)) |+
Compare CRC aof all P35u Systems. .
System Manager Options. .. inal Configuration || Logical '-.-'iew|
= Rt Ethernet Conneckions, .
[0 PSSUHFPN z: 3 4 5 6 7 @ o9
g - PS5u alculate safe Address...
[ 1-pssuEF Calculate PROFIzafe Add
b z-pssuEs
B M 3-PssuEs Take Swstem Snapshat. ..
O 4-FSsuEs Take Terminal Confiquration Snapshat, ..
_ 0 s-PssuEs Expark Error Stack. ..
-[ &-P35UES
[ 7-pssuEs Yiew Online System Information..,

- B-PSSUES4DL

IOTTe [ 0T 01

Fig. 8: PSSu Configurator —-CRC comparison (Part 1)

-

W Compare CRCs of all PS5u Systems

ayskem | CRC Configured System

CRC Connected System

ipssul 285
pssuZ DaEA
pssus EO&D
pssud 4021

[£]

B30
DAES
EOAD
4021

Skark Comparisan

Fefresh l [ Close ]

Fig. 9: PSSu Configurator —-CRC comparison (Part 2)
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#

"~ Com p'a?é

&

Syskem | Modules

Maodule Configured swstem
= {62 - PSSUEF 4C

=020

: on best Enabled

i . OFF best Enabled

022 - On best Enabled

| Connected system

Disabled
Disabled
Disabled

ok J[ ek

Fig. 10: PSSu Configurator —-CRC comparison (Part 3)
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4.4.3. PSSu-Startup-Tool: Import of the configured ETH-Connections

i universal Startup

System  View | Tools | Help
iy ol Options. .. chian

| Ethernet Connections. .. |

Take Swskem Snapshak, ..
Take Terminal Configuration Snapshat, ..

Export Error Stack, .,

Fig. 11: PSSu Configurator — Ethernet Connections (Part 1)

EtHErhef Ennnéc%mns’ E

| Ethernet Connections ]

Mame | Head Module | PROFIsafe Address | IP Address | Port Number | M
Edit

Delete

Tesk

Import. ..

] [ Help

=

Fig. 12: PSSu Configurator — Ethernet Connections (Part 2)

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 22/84
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-
Import Ethernet Connection Configurations
Suchenin | [ P55u w
= i Zuletzt verwendete Dokumente B
|57 3 é Desktop
: (L} Eigene Dateien
EUL‘tht : 5& Arbeitzplatz
verwendete L. e System [C:]
= g Programme [D:]
I Iy Programme
Diesktop I Siemens
) Step?
. ) 57Praj
_,_J 1) Applicat
, _ I Global
2 el ARl ) Pilz GmbH u. Co. KG
-~ Fa3u
Fig. 13: PSSu Configurator — Ethernet Connections (Part 3)
Import Ethernet Connection Configurations
Suchenin | 3 F'SSLE [1] (€ 5 N N o
'.E |Z| ethconnections, xml
Zuletzt
vensendete D
?"_‘:
s
Dezktop
Eigene Dateien
Arbeitzplatz
. D ateinarme: | [ Qffrien l
Metzwerkurngeb  Dateityp: |Ethernet connections file [ =mi) [ Abbrechen ]
Fig. 14: PSSu Configurator — Ethernet Connections (Part 4)
Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 23/84
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4.4.4. SNMP Support

MIB Browser 0.1

Actions  ServersCheck Monitaring Software  Help

Operation: | GET v | venior | [ clear ]

1P Address: [172.16,203.146 v| [ Settings ] oI 136121110 v
[=-{] MIE: Files Property value
[ RFC1213-MIB iso.org.dod.inkernet mamtmib2 || ara S
(2] systemn o 13612111
o sysbescr Full Hame: isa,org.dod inkernet.mamk.min-2 system, sysDescr
sysObjectlD Syntax DisplayString (SIZE (0.2557)
sysUpTime Access read-only
sysContact Status mandatory
syshisme Defval Defval
i syslocation islndextiods Falss
@ syservices isY2Trap False
il ‘fierf;jes : Desription " textual description of the entity. This walueshould includs the Full name and versionidentification of the system's hardware bype, software operating-system, and networkings
@ FNumber
=[] FTable
= ifEntry
- iFIndex
- fDescr
- ifType
... e IFMEU
. ifspeed
- (fRhysaddress
- FAdminStatus
@ foperstatus
- fLastChange
@ flnoctets
- FInUcastPhis £ 2
o iFInkUcastPkts OID Walue
= fInDiscards 136121150 | pssut
@ (fInErrors 136121110 | Filz GmbH & Co. KG, PS50 HF PN, 312043, HW' 3, 5w 1, 1
< finUnknownProtos
- FOUROCtsts

Fig. 15: CheckingType, Firmware Versions etc.
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4.4.5. Maintenance: Save all configured PSSu PN-Error Stacks in one file

14 PSSuniversal Configurator

H

Systemn  Edit Wiew PSS Tools  Help

G

Swskem Manager

= Appitiake

Compare... 172.16.203.146 (PS5 H F PN (312043)) |+ |

Compare CRC af all PS50 Syskems. ..

Options. .. 'Lninal Configuration | Logical Yiew

Ethernet Conneckions. ..

[+ il pssul 1 2 3 4

[+l pssuz Calculake PROFIzafe Address. ..

5.-F ilz |pilz

[+ pssu3 P

j : SEC T O EY B

[l pssud EF 30

Export Error Stack. ..
Yiew Online Systern Information. ..
M
| x2
Fig. 16: PSSu Configurator, Export Error Stack

Meme: pssul
IP Address: 172.16.203.148
Colnent :
Time Stamp Class Mumber Priority Location Description
Od_00h 05w 20s 35-50 17 Error CPU C A PROFIsafe watchdog timeout has occurred
Od_00h _0Sm 20s 3-50 o1 Status CPU C Error has been rectified: "Standard bus system, cannot transfer data between the P3Su syst]
Od_00h_0Sm_11s 5-50 oo Error CPU C Standard bus system: Cannot transfer data between the P5Su system and the Master
Od_00h 0OSm 393 =-50 17 Error CPO C A4 PROFIsafe watchdogy timeout has occurred
Od_00h_0Sm 39s 5-50 o1 Jtatus CPU C Error has been rectified: "Standard bus system, cannot transfer data between the P53u syst
Od_00h_0OSm_30s 5-50 oo Error CPO C Gtandard bus system: Cannot transfer data between the P5Su system and the Naster
Od_00h O0m 03= F-80 22 Fratus CPU & A4ll FS outputs have switehed to a RUN state
Od_00h_0O0m D3=  F-80 23 Jtatus CPU A 411 FS inputs have switched to a RUM state
Od_00h_0O0w_00=s F-86 o1 Fracus CPU A Device has been restarted
Od_00h 0O0m 0%=s F-80 22 Ftatus CPU A 411 FS outputs have svitched to a RUN state
Od_0O0h _00m_03s F-80 23 Jtatus CPU A 411 F5 inputs have switched to a RUM state
Od 00h 00w 00s F-86 a1 Fratus CPU & Device has been restarted

Fig. 17: PSSu Configurator, Text-file: All know PSSu PN-Error Stack will be saved in one file

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 25/84
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5. Application Task

Implement a E-STOP-CALL with PSSu E F 4DI-Inputs used by a PSSu H F PN-System. The
initial S7-Hardware configuration is not implemented in this “Application Note“. One can get
further

details if one read the Siemens Simatic Step 7 manual.

(e.g. http://www.automation.siemens.com/fea/html 76/down module.htm).

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 26/84
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6. Hardware Configuration

6.1. Siemens Safety PLC

This Application Note has been tested with the following Hardware:
» CPU 416F-3 PN/DP 416-3FR05-0AB0 V5.2.0
» ST Input Slot: DI31xDC24V 421-1BL01-0AAO (used for E-Stop reset)

6.2. Pilz Failsafe- & Standard-I/Os

E My_PSSu_F_PN.up - PSSuniversal Assistant

Projekt  Bearbeiten  Ansicht  Syskem Extras  Hilfe

GH SR o o R x| 4% % & | ws ~ | | Appliiote_Kopf: 172.16.205.147 (PSSUH FPN) v |
Projekbverwaltung Syskemibersicht i k[emmeni;élegung-:

D 1 z 3 4 5 & 7 8 9 10

.. v .l] 0-P5SuE FPSL Bl 1 :nilz pilz pilz pilz pilz pilz pilz pilz
;-I‘"J 1‘PSSUEF4DODS | |¥I_F Ir?i PSI]I'IE;’S1 rsnr?'m EI EI ml’?l Iﬂ]l’lEI
I 2-PSSUEF 4D0 0.5 l
w[] 3-PSSUEF 401 )
[l 4-PSSUEF 401
Il 5-pPSsUEFDIQZZ
[ &-PsSUEFDIOZ 2
0 7-PISUES4D0 0.5 -
-1 8-PSSUES4DODS
W 9-PSSUE S 401
“-M 10-PSSUE S 401 —

PROFINET

Fig. 18: PSSu Configurator — Configuration of PSSu H F PN-System

This Application Note has been tested with the following Hardware:
PSSu H F PN (PSSu PROFISafe Head module)

» Slot 00 PSSu E F PS1 (Power Supply)

» Slot 01 PSSu E F 4DO (PSS Failsafe Outputs)

» Slot 02 PSSu E F 4DO (PSS Failsafe Outputs)

» Slot 03 PSSu E F 4Dl (PSS Failsafe Inputs)

Slot 04 PSSu E F 4Dl (PSS Failsafe Inputs)

Slot 05 PSSu E F DI OZ 2 (PSS Failsafe Input and one Dual Output)
Slot 06 PSSu E F DI OZ 2 (PSS Failsafe Input and one Dual Output)
Slot 07 PSSu E S 4DO 0.5 (ST outputs)

Slot 08 PSSu E S 4DO 0.5 (ST outputs)

Slot 09 PSSu E S 4 DI (ST Inputs)

» Slot 10 PSSu E S 4 DI (ST Inputs)

4
4
4
4
4
4
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6.3. Maximum PSSu Failsafe- & Standard-1/0O-Process Images

» Standard: 64 Byte Inputs, 64 Byte Outputs

» Failsafe: 32 Bit Input, 32 Bit Outputs
Best case of FS-Nibble-Mapping 8 X PSSu E F 4Dl & 8 X PSSu E F 4D00.5

6.4. Diagnostic Information

» Process Image: 1 Bit State of FS-Outputs (see chapter 4.1. FS-10-Size)

» PROFINET Diagnostic data: Like Profibus DP-Diagnostic (e.g. FB149; see Siemens Manual)

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 28/84
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7. Configuration of Siemens S7 PLC

Download actual device description file (“GSDML”)

Download actual modularly XML-File (“GSDML”) with associated bitmaps as an packed file
(ZIP-format) from Internet presence of Pilz GmbH & Co KG.

» Download selection; http://www.pilz.com/support/downloads/index.en.jsp

{2 Downloads - Windows Internet Explorer, bereitgestellt von Pilz GmbH & Co. KG

@.\-— ¥~ | https v, pilz, comfdocsearch, do#docsearch
Datei  Beatbeiten  Ansicht  Faworiten  Extras 7
w “1"3? I Downloads l ‘
Irmprint | Data protection | Siternap | Lega
You are here: Suppaort > Downloads
EN | DE FR ES IT ML [Danish |
Pilz International
Solutions Products Services Support Expertise Cormpany
Technical Support Fil
Downloads i
Fremse SunEen .. all key information available to download
Dopnloads webcode 0685
Repair service :
Planning and product selection
aids
Request information Q
Do vou require detailed infarmation about our products and services? Here you'll find everything
yvou need for selection, configuration, commissioning and operation.
vou will need to register on the systern to access all the functionalities of this download area. Mot W
vet registered? This way to registration, B
r
Please refer to our legal notices, Frequency asked questions are answered in the FAQ area, |E
e
Downloads
Cocurnents are4595 ready to download. C4
g
he
Search term |GSDML |
Fig. 19: Pilz Web page — Search for XML-File (“GSDML") for PSSu-Systems on www.pilz.com
(Part 1)
Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 29/84
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3 results found for GSDML .

Device description files

1. GSDML files fieldbus PROFINET IO PSSu H F PN and PSSu H S PN { PSSu @
GSDML device description files for PSSu H F PM and PSSu H S PN supports old

controllers without extended diagnostic

[Date 2009-11 | 19kB]

Sdownloads/restricted/PSSuProfinetlegacy .zip

2. GSDML files fieldbus PROFIMET I0 PSSu H F PH and PSSu H S PN { PS5u @
GEDML device description files for PESu H F PN and PESUH S PN

[Date 2009-11 | 19kB]

Sdownloads/restricted/PSSuProfinet.zip

3. GSDML files fieldbus PROFINET I0 PMNOZ mc2p { PNOZmulti @
GSDML device descriptian files far the fieldbus module PNOZ mc9p for the modular

safety systermn PNOZmult

[Date 2007-04 | 3kB]

fdownloads/restricted/PROFINET-I0_PHNOZrmulti.zip

Fig. 20: Pilz Web page — Search for XML-File (“GSDML") for PSSu-Systems on www.pilz.com
(Part 2)

» Notice:
One will need to register on the system to access all the functionalities aof this download
area.

{2 Pilz - safe automation - Windows Internet Explorer bereitgestellt von Pilz GmbH & Co. KG

@.-\—/).' | hikkpe j o pilz .comylogin.en, jsp V| *2|| X |oneww|lne

Datei  Bearbeiten  Ansicht  Favoriben  Extras 7

w i [BSI' ]-" "One will need” - Google-Suche: Pilz - safe automation x I l ﬁ - B

Irmprint | Data protection | Sitemap | Legal notices | Terms and conditions

EN | DE FR ES IT HL [Danish [ Search term ... ¥

Pilz Germany
Advanced search

Solutions Products Services Support Expertise Company Registar [ Loain
Login Pilz e-shop
Hew onling product
Please enter your E-Mail address and password to log in: shop!
Guicklinks
Downloads
Contact
Mewsletter
Press Center
_Login | Webcode
Enter the 4-digit
Forgotten your password? webcode:
rou don't yet have a password? Register now at myPilz Webcode ﬂ
Fig. 21: Pilz Web page — Login on www.pilz.com
Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 30/84
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7.1. Import the GSDM-file to Siemens Step 7 hardware catalogue

» The first user operation should be the import the last version of the GSDML-file to the S7
Hardware Manager

i HW Config: Configuring hardware
Station  PLC  Wiew [Ralsldldgt

J M e 2 Custarmize. .. ChrlH-Alk+E

Edit iCatalog Profile
IJpdate Catalog

Install HYw Updates ...
Install G50 File. ..

Find in Service & Suppart. .

Create G30 file for I-Device. ..

Fig. 22: S7 HW Config — Install a GSD(ML)-File (Step1)

» Troubleshooting Note:
If one have to open and download a project from a third person one don’t need the same
GSDML-File version in hardware catalogue.
If there is a difference between PSSu-device GSDML-file of the created PSSu device and
GSDML-file of the S7 hardware catalogue, one can’t expand the used hardware type of the
existing device.

» The first user operation should be the import the last version of the GSDML-File to the
Siemens S7 Hardware-Manager.
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Install GSD Files

Install GSD Files: from the directary |
CATEMP Eonal |
File Feleaze Yerzion | Languages

GSOMLY2 1 -Pilz-PSSuniversal-20091 020wl 10/ 912000040 W21 English, Gemnan

Irnztall Show Log Select All Deszelect Al

Cloze Help |

Fig. 23: S7 HW Config — Select a GSD(X)ML-File (Step 2)
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ol x|
Fird: ﬂ‘!’| thi
Profile: Standard I

¥ PROFIEUS DP
B2 PROFIBUS-PA
- 38 VS
—-[_] Additional Field Devices
+-{_7 Drives
+-[_7] Gereral
-3 1/0
+- 1 MVE-MPRIO Profitd et
E:il:l FS5univerzal
ﬁ FSSuHFPH [212040)RT, PS5SuE F PS]
ﬁ FSSuHFPM [212040)RT, PS5SuE F PS1)
ﬁ FSSuHFPH [212043)RT, PS5SuE F PS]
ﬁ FSSuHFPM [312043)RT, PS5SuE F PS1)
ﬁ FPSSuHS PN [RT]

+

+-[F]-- [ [F

Fig. 24: S7 HW Config — Get the PSSu PN heads in S7 hardware catalogue

» If the GSDML-file is imported there are the different PSSu types in the “Additional Field
Devices™-leaflets.
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E{; HW Config - [SIMATIC 400F (Configuration) -- AppINote312043_002]
E“] Station Edit Insert PLC  Wiew Options ‘Window Help

D&® § & oo dd DO B

Properties - CS-S7-416F (R0/52.5)

General I Addresses I PROFINET I Senchronization I Tirme-of-D ay Synchranization

Short description: FHAO

Device namne: ICS-S?-41 EF 1

¥ Suppart device replacement without exchangeable medium

[ Di3z-DC 247
] DO16«DC 24v/24

- Interface
Type: Ethernet

Device number: 0

Address: 172.16.203.140
Metworked: no Properties... I
Cormmett:

£

9]0 e
Slat Module ... | Order number
1 PS5 405 44 BES7 405-0DA02-0440 LI Balie ieb

'2_|[8] CPU 416F-3 PN/DP [6ES7 416-3FR05-0AB0——TvTr—Z I

2

Fig. 25: S7 HW Config — Enable the S7-PROFINET I/O Controller Step 1
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Properties - Ethernet interface PN-10 (R0O/52.5)

General  FParameters

IP address: [17216.202140 Gateway
o Do not uze router
Subnet mask: | 255.255.0.0
" Use router
Addresz:
Subnet;
--- ot nebwaorked - D
Froperties...
Delete
= Cancel Help

Fig. 26: S7 HW Config. — Enable the S7 PROFINET I/O Controller Step 2
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» One can change the name of PROFINET-I/O-Controller. This name has to be assigned via
Ethernet-Online (Edit Ethernet nodes).

» Note:

One can’t use all kinds of characters (e.g. space “ ”) for the PN-IO Device name. See the
Siemens manual please.

Properties - CS-57-416F (R0/S2.5)

General lAddresses] F'F!DFINET] Synchronization | Time-of-Day Synchronization]

I Short description: FM-0

Device name:

[] DI32:DC 24v

; W Support device replacement without exchangeable medium
DO1ExDC 244424,

~Interface
Type: Ethernet

Device number: 0

Address: 172.16.203.140
Metworked: es Properties...
< LComment:
{0 v
Sl Moduls w0 Fi M1 ] Qe

T | Fsamaa BES7
T%EPU 416F-3 PN/DP [BE57¥5.2]2 o 1] Concel | Heb |

Fig. 27: S7 Hardware Configuration — Change PROFINET name of the PROFINET Controller

Note:

» Prepare or check your PC Ethernet Connection Settings
If the S7 PROFINET-I/O-Controller uses a default IP-Address, check
- the IP-address and
- subnet mask of the PG-PC please.

» A wrong setting would cause a failed assignment operation.
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Eigenschaften von Internetprotokoll (TCP/IP)

Allgemnein |

|P-Einstellungen konnen automatizch zugewiezen werden, wenn das
Metzwerk dieze Funktion unterstutzt, "Wenden Sie sich andermnfalls an
den Metzwerk adminiztrator, um die geeigneten IP-Einstellungen zu
beziehen.

() IP-Adresse automatizch beziehen

|P-Adrezse: 172 16 . 203 . &1
Subnetzmaske: 2oy 2ah". Aah . ]
Standardgatewsan:

DM5-Serveradrezze automatizch beziehen

{#) Folgende DMS-Serveradreszen verwenden;

Bevorzugter DMNS-Server:

Blternativer DM5-Server

| Ermeitert... |

| ok || Abbrechen

Fig. 28: Windows O/S — Check the Ethernet settings of the PG-PC
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pilz

0 i 4()(] 0 L pp . (4 [}
Eﬁ] Staktion  Edit  Insert Wiew Opkions  Window  Help
J' 0= E"' = q% | é Dovenload, . Zkrl+L
Upload. ..

Diownload Module Identification, ..

i ||-II | |F| —| ) i .

1011 e Ipload Module Identification bo PG, ..
Faulty Modules., .,
Module Information. .. Ckrl+0
Cperating Mode, . Zkel+I

MBS
C5-5747
FPorf 7
Porf 2

ClearjReset, .,
Set Time of Davy,..
Monitor Modify

DI320C Ipdate Firmwmare, , .

DO1E=DC

Save Device Mame ko Memory Card, .,

Ethernst k

Edit Ethernet Nade

PROFIBUS k

Save Service Data. ..

Werify Device Mame. .,
Assign Device Mame. ..

Fig. 29: Ethernet Edit Node
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Edit Ethernet Mode

Ethernet node
Modes acceszible anline

MALC addresz: || Browsze. ..

Set [P configuration

(+ |Jse |P parameters

[z ateway
IP address:
) | ¢ [ionot use router
Subret mask: | £ Use router

" Obtain IP address from a DHCP zerver
|dentified by
(s o L

Clignt 1D |

Azzigh device name

Device name; |

Reset to factany settings

Cloze | Help |

Fig. 30: Ethernet Edit Node — Open Browse menu
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Browse Network - 1 Modes

IP address
0000

Device name Subhet mazk

[¥ Fast gearch

Flash l

Ml address: IDD-DE-BE-A2-33-1 E
Cancel Help

Fig. 31: Enable S7 F PROFINET Controller
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Edit Ethernet Hode

Ethernet node
Modes accessible online

MAL address: 00-0E-3C-42-331E Brovize...

Set |P configuration

¢ |lze|P parameters

[z ateway
IF address: [172.16.203.140 e
Subnet mask: |255.255.0.0 £ Use router

" Obtain IP address fram a DHCP server

|dentified by
o [ (it
Client |0 |

Azzign [P Configuration | Step l

B zzign device name

Device name: cz-27-016f Azgign MName |

Reset to factory settings Step 2

Beset |

Cloze | Help |

Fig. 32: S7 HW-Config. — Assign the PROFINET- name to the S7 PN I/O-Controller

» Select the PLC and open the properties of the PLC:
- Click at the tab “Protection”,
- insert a new password and
- enable the “CPU contains a safety program” too.
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Properties - CPU 416F-3 PN/DP - (RO/S2)

General l Startup ] Synchronous Cycle [nterupts ] CyclesClack kMernary ]
Retentive Memon ] temory ] Interrupts 1 Time-of-Day Interupts 1 Cyclic [nterrupts ]
Diagnostics/Clock Pratection F Parameters ] "Web ]

Protection level

7 1: Access pratection for F CPU or keyswitch setting

2 Wiite-protection

(¢ 3 Wiite-fread protection

Pagzsword:

ixxxxxxxx

Enter again:

EE T

v CPU containg safety
progran

ak. Canicel Help

Fig. 33: S7 HW Config. — Insert or change the Failsafe password

At the register “F-parameter” one are able to change settings for the Failsafe program. One can
change or use the default-address (2000) of the S7-i/O-Controller.
It is not necessary to change the default values.
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Properties - CPU 416F-3 PN/DP - (RO/S2)

General ] Startup ] Synchronous Cecle [ntermupts ] Cycle/Clock Memary ]
R etentive bdemany 1 b ernary l [nterrupts 1 Time-of-0ay Intermupts 1 Cyclic Interrupts 1

Diagrostics/Clock ] Fratection F Parameters ] Weh
Parameter | Value
-[Z] Safety mode can be deactivated
Sy PROFIsafe e
L[Z] Basze for PROFIzafe addresses 2000
=4 F data blacks
L[E] from [DB) 2000
= [E] upto [DE) 10000
=H3 F function blocks
" [Z] from [FB) 4000
Z] upto [FE] 4939
=13 Flocal data
L[Z] Size 952

Ok

Canhcel Help

Fig. 34: S7 HW Config. — Failsafe parameters of the S7-1/0 Controller

» Note:

This “Application Note” uses NOT the cyclic interrupt OB35 for calling the Failsafe program.
The Failsafe program will be called by the cyclic OB1.
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8. PSSu H F PN- IP-Adress and PROFINET Name
Assignment

The next working steps:

» Siemens S7 Hardware Configurator:

IP-Address and PROFINET-Name-Assignment of the PSSu H PN-Systems
» Siemens S7 Hardware Configurator:

Configure the hardware registry of each PSSu H PN-System

» PSSu Configurator:

Download of the PSSu FS- & ST-Configuration to the PSSu memory and Chip-Card
» Siemens S7 Hardware Configurator:

Compile and download the Step 7 Hardware Configuration

IP-Address and PROFINET Assignment of the PSSu H F PN-System

8.1. Insert a new PSSu H PN-Device

B Hw Config - [SIMATIC 400F (Configuration) -- AppINote003]
@l sStation Edit Insert PLC Wiew Options MWindow Help

D" & &S i g | O 58 | w2

alx
Fnd | i hy
El

Profil: | Standard

+ % PROFIBUS DP
2 PROFIBUS P

b =M pRDFNET 10

=] Additional Field Devices
(1 Drives

-0 General
=3
(2 MVKMPNIO Profitlet
= PSSuniversal
+ g PSSuH F PN (312040)RT. PSSuE FPS)

\ +-g@ PSSuHF PN (312040)RT. PSSUE F PS1)
ERFY PSS H F PN (3120431 T, PSSuE P}

+-{_1 Analogue inputs
#-(1 Analogue outputs
# (] Digital inputs FS
+-(0 Digital inputs T
#-(1] Diaital outputs FS

3 pssu

hd + (1 Digital outputs 5T
< * +-( Link
(1] Voltage supply
3] 3 + PSSuHF PN [312043)RT. PSSUE F PS1)
:I:I M # % FSS:HS PN [RT] !
Slot odule Order number | Addiess | O address | Diagnostic addiess Comment J W] Yahres
w (] Gateway

7 P85 R =3 170

e Pl FERRE (0 ET 200eco PN

M) Fant® FETRE” (0 ET 200M

7 FRGu EF RS PRl TR T2 TA) | M40 FEY w0 ET 200pra

2 (0 ET 2005

Fig. 35: S7 HW Config. — Insert a new PSSu-System
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8.2. Edit the PSSu H PROFINET Name
Enable the PSSu properties dialog an insert a individual PN-I/O name. Like the S7 PROFINET

IO Controller name the PSSu PN-1/0 name has to be assigned too.

Properties - pssu3 [z|
General l

Shaort description: PSSuniversal

PSSuH F PN [312043)(RT. PSSuE F PS)

Order Mo. / Fireware: 312043 /1.0

F arnily: PSSuniversal
Device name pzsud]
G5O file: GSDMLAY 2 1-Pile-PS S universal-20091 030 xml

Change Releaze Mumber... |

Mode in PROFIMET 10 Syztem

Device number: 3 | \PROFINET-0-System [100)
P address: 172.16.203.152 Ethernet...
v

Comment;

Cancel Help

Fig. 36: Rename the default PSSu H PROFINET name from “PSSuniversal” to “pssu3”

» In this Dialog you will get the target PSSu IP-Address (172.16.203.152, managed by the
PROFINET controller later).
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Browse Metwork - 1 Hodes
Start ! | IP address | MAC address | Device bwpe | Device narme
0.0.00 00-02-43-40-2D-0F  PSSuniverzal  pzsuniversal

[w Fast search

fon | <] ) B

MAL address: 00-02-48-40-20-DF

k. Cancel Help

Fig. 37: S7 HW Config. — Broadcast search, use “Flash” for identification on demand

Note:

» The PROFINET-S7 I/O Controller will assign the IP-Addresses in this application.

» Since PROFINET specification V2.2 the persistence of the IP-Address will be controlled by
the PROFINET 1/O Controller. The IP-Address is set to “not remanent” on default. This means

after Power off/on the IP-Address is reseted to 0.0.0.0 by the PSSu-Firmware and will be set
to the PLC-project address by the PROFINET 1/O Controller later.
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Edit Ethernet Node

Ethernet node
Modes accessible online

MAC address: Q0-02-43-40-20-DF Browize. .

Set |P configuration

¢ Use|P parameters

G ateway
L |1 7216205152 {¢ Do naot use router
Subriet mask; |255.255.0.0 { Use rauter
(" Obtain IP address from a DHCP server
[dentified by
{e {== 5
Clent 1D

Azzign [P Configuration | Step 1

Szzigh device name

Device name: pasLd Azzign Name |

Step 2

Reszet |

Reszet to factom zettings

Cloze | Help |

Fig. 38: Set the IP-Address and the PSSu H PROFINET name

» Note:
One have to assign the PROFINET name “pssu3” only. The IP-Address-Assignment is

needed to enable a PSSu download without a S7F-PLC restart.
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» After the PSSu Head module is enabled, add the PSSu I/0O Modules to the S7-Configuration.

B Hw Config - [SIMATIC 400F (Configuration) -- AppINote003]
ﬁ“] Station Edit Insert PLC Wiew Options Window Help - 8 X

=S R TR L = S

] alx]

U Bnd | g
1 PS5 4115 44,
z CPU 416F-3 PN/DP Frofie:  |Standard ~|
= = B PROFIBUS DP
Xt AP B CROFIRLS A

Ethenet{1]: PROFINET0-Syster [100]
& e ST emet(l) pstem (100) | - 260 PROFINETIO )
ST T i (1 Additional Fiekd Devices
x5pe2| [ Pz -] Drives
1 DI32:0C 2407 - General
5 DO7T6sDC 24v725 =& 1o .
: - (L MK-MPNID Prafitlet
7 =1 PSSuniversal
5 % PSSuH F PN (312040JRT, PSSUE F PS)
5 «-gg PS5 HF PN (312040IRT. PSSUE FPS1)
- AT
#-(_1 Analogue inputs

+ (1 Analogue outputs

= {10 Digital inputs F5
PSSUE F 4DI
E

PSSUEF 4DIR
i # (1 Digital inputs T
< | > +-(] Digital outputs FS
#-] Digital outputs 5T

ke IR +(3 Link
-1 Woltags supply
Slot | Module Order number | Addiess | O address | Diagnostic address Comment J =g PSSuH F PN (312043)RT, PSSuE F PST)

7 |G pesee? FIAOLF 16T~ — ~ = @ PSSuHS PN RT)

A7 [ Fsse JERT _”~ [ Valves

Ly Al R P> %0 Gateway

gl I 5 =3 10

7 iy E R R eara] SR [ T # (13 ET 200eco PN

2 PSSuE F 4DIR 2200 34 (1 ET 200M

3 PSSUE F4DIR 2200 E3 - ET 200p10

4 PSSUEF 4DIR 312200 E3 L0 ET 2005

5 PSSuEF 4DIR 312200 Ed - SIMATIC PCCP

3 PSSuEF 4DIR 312200 E3 (] SIMATIC 57-CP
& ([ Metwark Components

=

Fig. 39: S7 HW Config. — Insert the PSSu Standard & Failsafe Electronic Modules

» Check the physical PSSu-hardware and drag & drop the needed Electronic Modules to PSSu
Hardware Registry.
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8.3. Change the default configuration of the PSSu H PN-System

g - olx
o = Sl

1 PS 405 44 LT

z CPU 416F-3 PN/DP Frofie:  |[Standard |

IF1 + 3% PROFIEUS DP

PROFIBUS-PA

fﬁ ‘é’:’;‘;’;’m‘c Ethemet(1)} PROFINET-I0-Gystem (100 | % Tt

e Tre = (2 Addiional Fiekd Devices

52| || Parz -0 Diives

1 D20 247 #-C General

5 DO165DC 24V/28, B3 pssud EHER "__"_? BRI

5 + | ofibet

: T e

i LEEEE + g FS5uHF PN (3120400RT. FSSuE FFS)

5 «-gg P35uHF PN (312040IRT, PSSUE FPS1|

Properties - PSSu (X1)

General | Addresses 10 Cycle I
Update Time:
tMode:
< |
Factor Send clack [ms]
-] @ s Update time [ms]: | =] « [tomo
Slat E Module Order number | Address O address Diagnostic address
FIALT
" watchdog Tims
A Lo MNumber of accepted update cycles with missing 10 data: 3 hd
7 FEGu £ FFE PR aa) F7R7 T8 | MR8
E | N T B W puE————
4 PSSuEF 4DIR HNz200 36
5 PSSuEF4DIR 312200 37
] PSSuEF4DIR 312200 38
5
g
10
11
12
13
14
15
}5 Cancel Help
Fig. 40: S7 HW Config. — Change the PSSu “Update Time” on application demand (View 1)
» Note:
This dialog has been modified in Siemens Step 7 V5.4 SP5. The Combo box “Automatic” is a
new feature.
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Properties - PSSu (X1) (%]

General] Addreszes 10 Cycle l

— Update Time
Mode: fied update tirme
Eactor Send clock [mz]
Update time [ms]: 2.000 ~Il= |z | o« [1.000
~“watchdog Time
Humber of accepted update cycles with miszing [0 data: 13 L]
‘W atchdog time [ma]: |5.unn

Cancel Help

Fig. 41: S7 HW Config. — Change the PSSu- “Update Time” (View 2)
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» Change the “Properties” of PSSu Head Module (“Watchdog Time”) an application demand

G

D58 B & Be|ldoaln |58 02
-~ -
Find: ‘

1 PS 40544
2 CPU 416F-3 PN/DP Profle:  [Standard
Fl = M LeOFiB0S DP

PROFIBLIS-PA
fs j;spfs/gim.r Ethemet(1} PROFINETD-System (100) | - g PROFINET 10
5o Port = [:I Additional Figld Devices
KEA2|[ Pox2 i (L Drives
4 DI3240C 24V [ General
5 DOEADE 2472 RIS : DE—? MVKMPNIO ProfiNet
3 - g ofilet
7 EEI“II =3 PSSuniversal
3 R = g P3SuH F PN [312040]RT, PSSu E F PS)
5 [ g3 PSSuH F PH [312040RT, PSSUE F PS1)

Properties - PS5u E F P5 (PRO R-/51

General | Addresses  PROFlsate

Parameter name Value Hex Change value
< F_SIL 5IL3
F_Block_ID 0
F_Par_‘ersian 1
| s FSourcs Add 2000
Slat Module Order number | Address | O address Diagnostic & [ E E;St -ﬁﬂ: 151510 ] i
FHI0LF TEATT B
Change value (F_WD_Time)
P Please enter a value between 1 and 65535
2 ([ PSSWEF4DIR 32200 34
3 PSSUE F 401 R 312200 E5 Value:  [150
4 PSSuE F4DIR 32200 36 Cunent F parameter CRC [CRC1) hexadecimal
5 PSSuE F4DIR 32200 37
E PSSUE F4DIR 312200 et 27BE
7 Ok I Caneel I
8

16 [al Cancel Help
17 T

Fig. 42: S7 HW Config — Change PSSu-“Watchdog Time”

» The “F-ADDRESS” are binary coded and permitted in the e range 1D..511D.
A PSSu H PN station address is set via a combination of the relevant binary coded switches:

“F-ADDRESS” DIP switch | Key Example
Switch designation OFF | ON | Station address 52
256 0 256p
128 0 128p OFF ON
B ] 256
64 0 64p o e |2
32 0 | 32p ol |E= | 64
wl || 32
16 0 16 p ol ||| 16
alyE=z| 8
8 0 8 <
il =
4 0 4p y
2 0 2p
1 0 1p

Fig. 43: PSSu H F PN — Unique DIP switch setting PROFINET-Failsafe-Address
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0220 f & e da DD %8
1 :Emd |
1 PS 405 44
2 CPU 416F-3 PN/DP | Brofile: IStandard
IF1 b | [+ ¢ PROFIBUS DP
| fi ‘gfg‘i‘:rﬁ Ethemet{1} PROFINET 10 System (100 _g EEBEE{E?E_ .
X5DPT Foit 7 =-E3 Addltlo.nal Field Devices
X522 [ Port 2 + [ Drives
4 DI324DC 24 (] General
5 DO164DC 24728, &3 psaud =@ 1o
: T L8 Pt
; [ + g PS5uHF PN (31 240]AT, PSSu E F PS)
E - g PSSuHF PH (312040)RT, PSSUE F PS1)
- PSSuHF PN (312043)IRT. PSSuE F PS)
4.7 _Analnnue innut:
operties - PSSuEFPS (PROFksafe) -R-51) X
Genera\l Addresses  PROFIsafe ]
<
— Parameter name Walue Hex Change value.
0 F Floc D 0
S\u_l I odule _Drder_ number | Address | O address Diagnostic add E_P::;\::rs\al Wnﬂﬂ
& il FIAPLF TEHIT | | F_Dest_add 511 1FF |
F_WD_Time Th0]
3 Change value (F_Dest_Add)
i Eggzé E ZE: E g} Sggg gg Please enter a value helwea
5 E PSSuEF4DIR 312200 37
[ PSSuEF 4DIR 312200 Ef] Current F parameter CRC [CRC1) hexadecimal Value: 3
; Z7EE
?n K
1z
13
14
15
16
1; fil’s Cancel Help
19 T
Fig. 44: S7 HW Config — Change PROFINET-Failsafe-Address
Note:
» The Failsafe-address and in the S7-hardware (“F_Dest_Add”) and the PSSu-DIP switch
position (“F-ADDRESS”) have to be equal.
» Itis not necessary to reboot the PSSu System. The change of the address is recognized
immediately.
But if there problems, the PSSu system should again be complete initialized by a Reboot
(switch power supply off/on)
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» Configure the other PSSu-Systems in the same way. Finally | configured the PSSu System

“pssu-hello-world”.

oy
- o TR din | fhE 98 w2
b Blx
Fnd i ng
Profle:  [Standard =
+- 3% PAOFIBUS DP
2 PROFIBUS-PA
Ethemet(1}: PROFINET-0-System (100) -1 38 PROFINET 10
=21 Additional Field Devices
#- (] Drives
#-(1] General
Fll pssul e FEET] B pet =-@& 1
+ (2 MVEC-MPNID Profitet
iE““l EE"“I = (3 PSSuniversal
EEEEE EEEER + @ PS5uHF PN (312040)RT, PS5uE FPS)
+ g PSSuH F PN (312040)RT. PSSUE FPS1)
+ g PSSuH F PN (312043)RT, PSSUE FPS)
=g PSSuH F PN (312043)RT, PSSUE F PS1)
+ [ &nalogue inputs
+- (1] &nalogue outputs
+-(_] Digital inputs F5
+ (1 Digital inputs ST
b +- (1 Digital outputs FS
X1 >l + (2] Digitsl outputs ST
+ (27 Link
| 5 pssuhelowold % (1 Voltage supply
+ g PSSuH 5PN (AT
Siot | [ Moduls Order number | Addiess | O address | Disgnostic address
7 E T — EZ 0L ez Properties - pssu-hello-world L
s [ Aese TETT —
KA Pl e eneral |
E i TR :
Bl G o |m HiL < Eestnivene!
2 PSSuEF 40005 312210 16324 PSSuH F PN (3T2043)[RT, PSSUE F PST)
3 PSSuE F 4D00.5 312210 16325
1 PSSUE F 401 712200 16322
5 PSSuEF 401 312200 16321~
3 PSSUEFDI0Z 2 2200 1532 Order No. / Fimware: 312043 /1.0
7 PSSUEFDIOZ 2 312220 16315 ety ESt e
] PSSuE 540005 312405 B
9 PSSuE 5 4D005 312405 B B
10 [[§ PSSuE S 400 312400 '57
11 PSSuE S 401 312400 £8
12
13
14 GSD fie GSDMLY21-Pil PSS universal- 20091030, xml
1: Change Relzase Number...
17
- Node in PROFINET 10 System
13 ;
K Device number: |5 | |PROFINET0-System [100)
21 P address 17216203154 Ethernet..
22
23 ~
Fress F1 ko get Help. Gt

Fig. 45: PSSu-System ,pssu-hello-world”

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

53/84



Application Note — No. 1001907_EN_03
PSSu 312043 Profinet with SIMATIC S7

9. Configuration of PSSu Failsafe System

9.1. Start the PSSu Configurator via the S7 Hardware Manager

The PSSu Configurator is a plug-in of the S7-Hardware Manager. This means, one have to start
it from the S7-Hardware-Manager.

» Note:

If one are using a chip card, the PSSu Cconfiguartion data would be stored a this persistent
memory. It is possible to exchange ready configured PSSu system memory to a spare PSSu
head without using the Siemens-PG.

Ethermet[1]; PROFIMET -10-System [100] i
Eir
B
[
ChrH-C -
Replace Object..,
Edit PROFIMET 1D Swskem IP addresses...
PROFIMNET I Dormain Management. ..
PROFIMET I Topology....
Delete Del
Movve
Lo Ta 3
Cbject Properties... alk+Return . et
Assign asset ID,..
Product Support Information Chrl+FZ b
FACs Chr|+F7 =
Find Manual Chrl+F&
Start Device Tool P3sul.5.0 # Configuration
oA F'r'l:ll:IEr'tiE-'S
A£.75 a4 17 ;
F5 I'C Mapping
16374" .
16373
Fig. 46: S7 HW Config — Start PSSu Configurator for Failsafe-configurations
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PSSuniversal Configurator

Syskemn  Edit View PSS Tools Help

Hauhs &R &< [00% +| | pssu-hello-world: 172.16.203.147 (PSSUHF ) |

Twstem Manager System Cwerview | Terminal Configuration |

= Configurel
ERANY o5 -hello-world 1 z 3 4 ) 3 7 g El w1

[l PSSUHFPN
i pilz
BFr
EF =

PSSUEF P51
n-_ -

pilz

pilz pilz pilz pilz

B 3
W r

Fe L
- PSSUEF 4D0 0.5 ' ‘
-PSSUEF 400 0.5
- PSSUEF 401 et
- PSSUEF 401

PSSUEFDIOZ 2
PSSUEFDIOZ 2 s
PSSUE 5 4D0 0.5 '
PSSUE 5 400 0.5

0-PS50E 5400

11-PS5UE 5401 .

M1
oz
i3
0+
bofll 5
f...ms
el 7
os
]
o1
Jul

L 1 I
&0, =0

LB

“ai"el"el i
e

L0 e
‘eifeilen’
LB el
‘e e e’
L0 80
‘enen e’
L0 80
‘eifei e’
L B0l

o

53
L0 80

Fig. 47: PSSu Configurator — Overview of implemented Electronic Modules

9.2. Configuration of PSSu system

First start configuration of Failsafe part of PSSu system:

P5Suniversal Configurator
ayskem  Edik

H e
Swstem Manager 3 I yshe

= Configurel

= pssu-hiello-waorld

[l PSSUHF PN

1-PSSuE F PS1
2-PSSUE F 4D 0.5
3-PSSUEF 4D0 0.5
4 - PSSUE F 401
5 - PSSU E F 401
6-PSSUE FDIOZ 2
7-PSSUEFDIOZ 2
8-PSSUE 54D0 0.5
9-PSSUE 5 4D0 0.5
10 - PS50 E 5 4D1
[ 11-PssuEsH4DI

BEEEHEEEEEEE

Fig. 48: PSSu Configurator — Start the PSSu Failsafe-configuration
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» Enable the dual channel functionality, and get the PSSu clamp information

Configure FS system for pssu-hello-world
Inputs{Outputs |FL 1-Channel Actuators | FL 2-Channel Actuators | General |
3-PSSUEF4DO 05
(-4 - PS5u E F 401
. = Channelgroup 0f(11,14)
- - Sensor Evaluation 1002 &
- Sensor Type Two homogenous channels w
~Shart circuit detection
- Detection of shorts across contacts
- Behaviour at discrepancy (Simulkaneity monitoring) Set value ko zero v
- Discrepancy time (Simultaneity time) [ms] 500
- Reintegration after discrepancy error (Reset behaviour after simultaneity error) ‘With restart interlock v
=10 {11) 44,0}
- Test Pulse
=12 (14) 4,2}
P o Test Pulse
Channelgroup 1 {21,243
[#-5-PSSuEF 401
6-PSSUEFDICZ 2
7-PSSUEFDICZZ
[ [0]4 l [ Cancel ] [ Help

Fig. 49: PSSu Configurator — Enable the dual channel functionality

» Check the wiring especially the used clamps of electrical circuits please. “1 out of 2” means,
that one get only one Process Image of Input flag in the PLC-Code.

» Troubleshooting note:
If one want to check the E-Stop configuration, one have to look at these settings and the

FB215 E-STOP parameters in the Failsafe-program too.
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9.3. Download configuration to PSS and Simatic system

» Download the Failsafe configuration data to the PSSu device:

PS55universal Configurator
Edit Wiew PS5 Tools Help

& save Chrl+S

ﬁ};._‘ Upload Systern Data sken

¥4 Download FS Configuration Data
{h Download 5T Configuration Data
Default 5T Configuration Data

Configure Module Parameters. ..
Create PROFIMET Reset Chip Card. .,
Save bo PROFIMET Chip Card...

=* Display Error Stack. ..

Yiew Process Image. ..

[ Change F3 Password, .,
Change Port Mumber, .

Reset System

Print Labels...
[ &, Print Preview, .,
& Print... Chrl+P

Swstemn Properties, ..
fﬂ Yiew System Comment, ..

Project Properties. .. Ctr+E

<l Exit

Fig. 50: PSSu Configurator — Download the Failsafe configuration to the PSSu device
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Notes:

» One have to download the Failsafe-part too, if one are using:
- aPSSu H F PN-System with Standard Electric Modules only.
- aPSSuH S PN-head in version smaller than V2.0

» One can change the Default password of the PSSu-System via the menu System: Change the
Failsafe-password in the PSSu Configurator.

Enter password for FS download E|

F3S password: | sens |

QK. H Cancel ” Help l

Fig. 51: PSSu Configurator — Insert the PSSu-Password (default “pssu’”)

PSSuniversal Configurator El

i Download (PC - PS3U) af the F3 configuration data was successtul,
] The F5 configuration data has successfully been saved to the chip card.

[5].4

Fig. 52: PSSu Configurator — The download was successfully.

» Download the Standard configuration to the PSSu device

PS5Suniversal Configurator

\_‘?() Do wou wank ko transfer the ST configuration daka to the connected PS5u system?

[ Ja | [ Mein

Fig. 53: PSSu Configurator — Download the Standard configuration o the PSSu device too.
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PSSuniversal Configurator

i Daownload (PC - = PS5u) of the ST configuration data was successful,
] The ST configuration data has been successfully saved on the chip card,

) 4

Fig. 54: PSSu Configurator — Standard download is finished.

» The “Save and Compile”-operation will close the hardware configuration work.

[ HW Config - [SIMATIC 400{2) (Configuration) -- ProfiSafeMet_PDiag]
Eﬂ] Station  Edit  Insert PLC  Miew Options  Wwindow  Help

DEE% %S 2o dada B3 RN

==

iiii““ﬂf LRz |Save and Cnmpile

—

Ethermnet[1]; PROFIMET-0-5p=te

i q PS 405 44
2 #l CPU 416F-3 PN/DP
o = (1] pasu-he
et MALDA
e C5-5 4165 EE !!!I :
T Poif 7 —
Xa A2 Poif 2

| 4 DI32:DC 24

| 5 DOTE=DC 244 /28,

| 5

| 7

| =

Fig. 55: S7 HW Config. — Save and compile S7 hardware configuration
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10. Siemens Step 7 program

10.1. Create the Organisation blocks

K SIMATIC Manager - [ProfiSafeNet_PDiag -- C:\TEMP\2008-10-28_ProfiSafeMet_PDiag\ProfiSaf]
a.File Edt Insert PLC ‘View Opfions window Hglp = | A
Dw 27| 4 2R w|e 2| [hofters T R @R BEM
=& ProliS afehet_PDiag | Cibject name |_sipmholic name | Created inlanquage | Size in the work me.__ | Type | Wersion (He:
= SIMATIC 400(2) ) Systemdaten -~ SDB
=l CPU 416F-3 PN/DP P CYEL_EC FBD B Drganization Black 01
1R S7Frogiam 00835 CYEINTS sTL 52 Organization Black 01
- (& souces 0882 10_FLT1 STL 46 Organization Black 01
43 0863 I/0_FLT2 STL 38 Organization Black o1
43 0B85 OBML_FLT SH: 38 Drganization Block 01
Fig. 56: Simatic Manager — Failsafe OB35 and “Error-Obs”
» Note:
Without the “Error-OBs” the PLC would change to STOP mode in case of a system error (e.qg.
physical missing of a configured PSSu device).
Q SIMATIC Manager - [ProfiSafeMet_PDiag -- C:A\TEMPA2008
PLC VMiew Options  ‘Window Help
| @E skakion - {0 =
| D) @ | &7 Stati = | % b
= % ProfiSa :
R [l — |
M7 Sofbware L 2 Function Block,
: 3 Funckion
o 4 Daka Block,
e i 5 Daka Type
o & Yariable Table
I =
Fig. 57: Simatic-Manager — Create a new Function block (Part 1)
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» Set the properties of Function block:

Properties - Function Block

General - Part 1 l General - Part 2] Call: ] .-i‘-.ttril:uutes1

M ame: ]FE!'I W Mul Inst Cap.
Syrbolic Mame: |
Symbal Comment: |
Created in Language: F-FED -
Froject path: ]
St locati
e |CATEMPA2008-10-25_ProfiS afeNet_PDiag'ProfiSaf
Code Interface

Date created: 031342009 05:45:18 PM
Lazt modified: 03/19/2009 05:45:18 Pk 03/19/2009 05:45:18 Pk
Comment;

k. Cancel Help

Fig. 58: Simatic Manager — Create a new Function block (Part 2)
In this “Application Note” the FB1 will take the functionality like a “Cyclic user Failsafe
Organisation Block”. The FC1 will be the “FS-Master configuration block” that include the

Function block and assigned instance data blocks.

The cyclic interrupt OB35 will call the Failsafe-program
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i LAD/STL/FBD - [0B35 - “CYC_INT5" - ProfiSafeNet_PDiag\SIMATIC 400(2)\CPU 416F-3 PN/DP\...\0B35] =13
i} File Edit Insert PLC Debug View Options ‘Window Help = | /&t
02 %o || o | 25 6 o] & %
Content=s 0Of: 'Environment\lnterface'
E @ Interface |Na:me -
£ Mew network +-4@ TENP 1@ |TEMP v
3 FE blocks
H FC blocks A
: <FE bolgcks 0B35S - "Cyclic Interrupt"
+ SFC blocks Comment :
Jilll rultiple instance:
+ 'ﬂ Libraries m: T AT
Comment :
< | 2 CALL FC 1
%
7 Frogra... s
Ed|
= | 4 | » | M F\ 1: Error )\ 2 Info A 3 Cross-references )\ 4 Address info. )\ 5 Modify )\ E: Diagnostics )\ ¥: Comparizon
JiFress F1 ta get Help. 2 offline abs = 5.2 Insert
Fig. 59: Simatic Program Editor — Call the Failsafe function block
Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 62/84

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



o
Application Note — No. 1001907_EN_03
PSSu 312043 Profinet with SIMATIC S7

10.2. Create and open FC1

%= Edit F-Runtime Groups

F-runtime group/parameter | % alue
=3 Safety program i
= F-runtime group FC1 FB1 - 200m= - OB35
E] F-CaLL block ﬂ- FC1
[Z] Symbolic name F-CALL block
E‘] F-program block ﬂ FE1 |
|"_5E'°:| Symbolic name F-program block,
|__"é_°] I-DE faor F-program Block, ﬁ
[Z] Symbolic name [-DE for F-program block <
E] kax. cycle time of the F-runtime in me 200
[Z] Call F-runtime in 0B35
E] The call time of the F-runtime group in ms 100
[Z] Data block for F-runtime groups communication :_J
E%j Symbaolic name DB for F-runtime groups communication
MNew . ‘
Cancel Help

Fig. 60: Simatic Program Editor — Assign the Failsafe program block

» Change the F-program block.

Open Object (320:258)

Do pou want to create the miszing blocks [F-CALL blocl,
! |-DB for F-program block., data block for F-runtime group
communication]?

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

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

Fig. 61: Simatic Program Editor — Confirm the DB creation
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10.3. Insert the E-Stop block to Failsafe-Program

Open Project @

User projects  Libraries l Sample prniect&] Multipruiects]

Mame

| Storage path

liztributed Safety V1]
2 Redundant |0 CGP 40
& Redundant |0 CGP W50
2 Redundant |0 MGP 30
G2 SIMATIC_NET_CP

E:MD aten20024Sicherung W SyWAlke S57-Proj
E:AD aten20024Sicherung W SWAlte S57-Proj
E: D aten2002%5icherung-w/Shalte_S57-Proj
E: D aten2002%5icherung-wShalte_ S57-Proj

Sample projects:

Multiprojects:

k.

@ Standard Library E: 5D aten2002%5icherung-wShalte_57-Froj
@ stdlibz [W2) E: D aten2002%5icherung-wSsalte_57-Froj
& ! ¥
Selected
Ilzer projects:
Libraries: B

Browsze. ..

Cancel Help

Fig. 62: Simatic Program Editor — Open the Failsafe-library

The E-Stop block is part of the Distributed Safety library.

pilz

» Copy the needed Failsafe-blocks to project block directory (e.g. via drag & drop):
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IR EEETE

_PDiag -- C:\TEMPA2008-10-28_ProfiSafeNet PDiag\ProfiSaf

t_PDiag Object name Symbolic name

C 400(2) [E5) Systemdaten
|| 416F-3 PN/R
[FASPY % Distributed Safety (V1) -- E:\Daten2002\...\S7libs\Distributed Safety (V1)

g ;Duries = G Distributed Safety [V1) Object name
OCkS

Symbalic name
F-&pplication Blocks &FFETTS F 5CA_| FSTL

(B Source Fies & FE81 FCTU FSTL
L Blocks

Plodis: &3 FR182 F.CTD FSTL
ﬁygremk it & FB183 F_CTUD FSTL
ERE ot FTP FTL

FE135

5 F_TO
EFFR1G7 F_ACK_OF
& FE188 F_2HAND

EFFB183 F_MUTING FSTL
&FFE190 F_1an20! FETL
EFFBZTT F_2H_EN FSTL
EFFB21Z F_MUT_P F5TL

&*FB215 F_ESTOF1 FFED

CFR2 F_FD
& FB217 F_SFDODR F-FED
&3 FB213 F_ACK_GL FSTL
& FB223 F_SENDDP FSTL
g FE224 F_RCYDP FSTL
&3 FB225 F_SENDS? F5TL
& FB226 F_RCYST FSTL
&FFCI74 F_SHL_w/ FSTL
EFFCITS F_SHR_W FSTL
EFFCI7E F_B0_ W FSTL
Flankd F_w_BO FSTL
gFFCI78 F_INT_WR FSTL

EFFC173 F_INT_RD F5TL

Fig. 63: Simatic Manager — Copy the Failsafe E-Stop blocks to project

Type

708
442
444

1022
330

340
a8
4452
4348
g730
TERR
52
52
174
174
276
276

Function Block
Function Block
Function Block
Function Block
Function Block

Function Block

Function Block
Function Block
Function Block
Function Block
Function Block
Function Block
Function Block

Function Block
Function Block
Function Block
Function Block
Function Block
Function Block
Function
Function
Function
Function
Function
Function

F_SHA_W
F_BO_W
F_w B0
F_INT_wR
FINT_RD
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10.4. User defined Failsafe-data block memory

Q SIMATIC Manager - ProfiSafeMet_PDiag
File Edit BE=ES PLC  Miew Options  Window  Help

=t_PDiag Object name

L 400(2) m 1 Organization Block
| 416F-3 PR

| M7 Saftware k| 2 Function Block,
S.’-"-P‘rugran'g T | 3 Function
S:ﬂ: | ¢ et Biock
[ =i : 5 Data Tyvpe
= | B ¥ariable Table
ocument akion 3 TFTIERE

Fig. 64: Simatic Manager — Create a Failsafe user block (Step 1)

» Create a Failsafe user data block

Properties - Data Block

General - Part 1 lGeneraI - Part 21 Callz ] .ﬁ.ttributesi

Mame and tpe: JDB'I non 1Shared DE _v_j ] __]
Symblic Name: |MyFSDB

Symbol Comment; |

Created in Language: =

Project path: ]
St [ozati
e e [C:\TEMPA2008-10-28_ProfiS afeNet_PDiag\Profis af
Code Interface
Date created: 03419/2009 06:1 2:00 P
Lazt modified: 03/19/2009 06:12:00 Phd 03/19/2009 06:12:00 P
Commet; [

Cancel ] Help ]

Fig. 65: Simatic Manager — Create a Failsafe user data block (Step 2)
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% DB1000 -- “"MyFSDB” -- ProfiSafeNet_PDiag\SIMATIC 400(Z)\CPU 416F-3 PN/DP\...\DB1000

Type

Initial

wals

B(=1EF

STRUCT

EOOL

END» STRUCT

not used

Fig. 66: Simatic Program Editor — Insert a data block bool declaration

The Failsafe data block 1000 “MyFSDB” includes the user bool declaration “ENABLE”.

» Create a program code like the figure below and close the FB1 edit mode.

1 - File Edit Insert PLC Debug Wiew Options ‘Window Help

S LAD/STL/FBD. - [FB1 -- ProfiSafeNet_PDiag\SIMATIC 400(2)\CPU 416F-3 PN/DP]

Program elements EE Call structure

DS-E & 4 EIET o= & x?
2] Contents 0f: 'EnvirommentInterface'
= Interface [ama
4 New network o 1N 3|1
] Bit logic Lk our {3 oUT
+- (%] Comparatar Ok §_out 3= IN_0ouT
+-[ag Converter 1B STAT 8- STAT
+ DB call & TENP & TEMP
+-(5] Jumps
5 Integer Function
+ Move
+ Pragram contral
+|-[312] Status bits
<1 (g word lagic FBL : Title:
+! FE blocks e
3 FC blacks ‘
i % [‘:;:t;:lzsmsmmes ANNE: 1-ACKNOULEDCEMENT FOR REINTECRATION
=Gz Distributed Safety (W13 Comment :
+ F-System Blocks
= F-application Blocks
AT L COMER] "FO0004 "FO0O04 "FO0004
ig FBLEL FCTU IEC_TC PSSw E_F_ FE5u_E_F_ PSS _E_F_
G Fe182 F 1D IEC TC PS1__PRO". PE1_ PR, PS1_ PROV.
43 Fe1a3 F_CTUD [EC_TC ACE_REQ DAEE_OUT ACKE_REI
{5 FB184 F_TP IEC_TC | || 3
{0} FB185 F_TON I[EC_TC
i} FE186 F_TOF IEC_TC
£} FEI87 F_ACK_OP COMMERT .
{0} FE188 F_ZHAND F_FUNC
{0} FE189 F_MUTING F_FUNC E-Ztop 1
i0F FBE190 F_loo2DI F_FUNC
o} FE211 F_2H_EN F_FLINC
= F12 F_MUT P F_FLNC Bt
{0} FB216 > I F_ESTOPL £
{0} FE2L7 F_SFDOOR F_FLNC
{0} FBZ19 F_ACK_GL F_FUNC I4.0-{E_sTOP "My FEDE" .
i} FE223 F_SEMDDP COM_FUMC Q —ENAELE
{0} FE224 F_RCYDP COM_FLING —|ACK_NEC
{} FB225 F_SEMDS? COM_FUNC & QD ELAR
{0} FE226 F_RCYS7 COM_FUNC - L AR
i0F FCL74 F_SHL_W SHIFT -
L FOI75 F_SHR W SHIFT T#0MS —|TINE DEL DIAG|. ..
{0} FCL76 F_BO_W COMNVERT
i} FCL77 F_W_BO COMVERT
D} FCI7E FINT_WR MOVE SR L
{0} FCL79 F_INT_RD MOVE
Coument :
r_ESTOPI TF_FUNG ¢

Fig. 67: Simatic Program Editor — Program a E-Stop and the PROFINET Safe “reintegration”
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Note:

It is possible to reintegrate all the Failsafe Addresses via a global reintegration function block
FB219.

“The FB 219 "F_ACK_GL": Global acknowledgment of all F-I/Os in an F-Runtime group

This F-application block creates an acknowledgment for the simultaneous reintegration of all F
I/Os/channels of the F I/O of an F-runtime group after communication errors or F I/O/channel

errors.”
DE10O1
FEZ1l2
___ —EN
DEL1O00. ACE_REI_
DEXO. 2 = GLOE ENO

Fig. 68: Simatic Manager — Function Block “F_ACK_GL” (Global acknowledgment)
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» Back to the Simatic Manager one have to activate the block directory and...

) SIMATIC Manager - ProfiSafeNet_PDiag,
File Edit FLC  Wiew RslslEg=® Window Help

O & & | &

Insert

Customize, . Chrl+alk+E

Access Proteckion

Change Log

Text Libraries

Language for Display Devices. ..
Manage Mulkilingual Texts

Rewire, .,
Fun-Time Properties. ..

Compare Blocks., ..
Reference Data -

=+ ProfiSafeMet_PDiag --

Define Global Data

= SIMATIC 400(2)
=@ CPU 416F-3 PN
=-[z7] S7-Program

Configure Mebwork,

Simulake Modules
Configure Process Diagnostics

Edit safety program

L e

Chx Daka 3

Set PEfPC Interface, .,

Fig. 69: Simatic Manager — “Start safety program” menu
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... and start the Safety program dialog to compile (and download) the Failsafe program:

%8 Safety Program - ProfiSafeNet_PDiag\SIMATIC 400{2)\CPU 416F-3 PN/DP\S7-Program

Difline ] Orline |

Rack: i Slat: 2 Current mode:
Collective zsignature of all F-blocks with F-attributes for the block container: BFOCARES [Activated]
Callective signature of the zafety programm: 0

Current compilation: 03/19/2009 02:171:16 PM Safety mode...

The zafety program has been changed since it was last compiled.

F-blocks:
F-runtime/F-block, Symb. name Function in zafety program| Signature Knowe-how p | Compare...
E-) Safety program
-5 Femntime group FC1 Permissiar... ,]
= AllObjects =
& FCl FLALL A0D7 ¥ = F-Buntirme groups. .
ﬁ' FE1 F-proagram black, QAFF r
ﬁ' FE186 F_TOF F application black, 1464 ~
ﬁ' FBZ15 F_ESTOR1 F application block, ZE1 ¥
ﬁ' FEA4000 F_I0_CGP F-zpstem block EDAZ ¥
H Fean0T F CTRL 1 F-system block B4 3 Download |
ﬁ' FEA002 F_CTRL_2 F-zpztem black 0B ™2
S FE4003 F Dl&G_N F-system block 5CE, 7] Loghook...
2 FE4004 FITOF F-zpstemn block B9AF ™2
ﬁ' FEAD05 Automatically generated ... | A96 = bt Print...
Cloge Help

Fig. 70: Simatic Safety Program — Compile the Failsafe-program

» The compilation will create further write protected Failsafe Function blocks a FB Data block
instance of it.

= Safety program

Compilation of the zafety program [DE1000)

Fig. 71: Simatic Safety Program — Compiling the Failsafe-program
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» One has to compile Failsafe program without errors.

Safety program compilation

Lizt of Meszages:

Conzistency check for FBT.

Compiling the safety program.

Compiling DB1000,

Compiling FB1.

Campiling FB215.

Compiling FC1.

Block spnchronization of the safety program.
W' F-black DB100 iz not uzed in the zafety pragram. [f the block is no longer required, vow sk

[

Successfully generated [1 warningls) on 034732009 06:21:25 PM with 57 Distributed 5 afet,
< | »

~ lMeszage

1Safet_l,l program compilation [320:22]

©

Successfully generated [1 warning(z] on 03/493/2009
0E:21:25 P with 57 Digtrbuted 5 afety, wversion
VB 4+5P3.

Cloze Save Help |

Fig. 72: Simatic Safety Program — Compiling Failsafe program without errors
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» Road junction decision: Siemens 416F with memory card or 3XXF-CPU?

%8 Safety Program - ProfiSafeNet_PDiag\SIMATIC 400{2)\CPU 416F -3 PN/DP\S7-Program

Diffine ] Orline |

Rack: I Slat; 2 Current miode:
Callective signature of all F-blacks with F-attributes for the black container: CO165EBF [Activated]
Collective signature of the zafety program: CO1ERBF

Current compilation: 02/19/2009 06:21:25 PM Safety mode...

The safety program is consistent.

F-blochks:
F-runtime/F-black, Symb. name Function in zafety program| Signature Knows-how p | Compare. ..
E-— Safety program
F-HTy Feruntime group FC1 Peimission... |
= AllObjects =
& FCl F-CALL AIDY ~ — F-Buntime groups...
W FB1 F-program block 9AF7 r
ﬁ' FE186 F_TOF F application black, 1464 =
ﬁ' FBZ15 F_ESTOR1 F application block, ZE11 ¥
ﬁ' FE4000 F_I0_CGP F-spztem block EDAZ ~
J Fea0T FCTRLT | F-system black 504C =] Eotcea S
ﬁ' FEA002 F_CTRL_2 F-zpztem black 0B ™2
2 FBADD3 F_DI&G_M F-spstem block CET [ Logbook. .
ﬁ- FEA004 FITOF F-zpstem block E9AF ™2
ﬁ' FE4005 Automatically generated ... | 2440 "2 it Frrint...
Cloze Help

Fig. 73: Simatic Safety Program — Road junction decision

» If one modified the Failsafe program, there is the need to save it to the memory card.
Otherwise one would get a error “download of DB xxx failed”.
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Note:
If one are using a S7-F3xx CPU have to use the Download button of this dialog.

R SIMATIC Manager - [ProfiSafeMet_PDiag -- C:\TEMP\2008-10
% File Edit Insert BEESN Yiew Options ‘Window Help

|‘_‘| 5 g'f N | Access Rights g
—% ProfisafeMet_Pl  Download kL
= SIMATIC 40 Confiqure.
=- [l CPU M| compile and Download Objeck:

B8 571 UploadtaF
“(Bl|  Upload Station ko PG. ..
& copy RAM D ROM...
Download User Prograr bo Memory Card

Save ko Memory Card...

Rekrieve from Memory Card...

Fig. 74: Simatic Manager — Save current project to memory card (view 1)

Save to Memory Card in the PLC
~5TEP 7 Data

Caution!
L 'j The memon card will be completely deleted i 'Cunent uzer
LJ program' iz selected

- Other files

Searchin: J i tubeitsplatz lJ g I
= System [C:] =
e Programme (D) .;g £
e Daten [E) . 4

s DVD-RAM-Laufwerk [G:)
g Cuzstomer_Support auf "naziles" [H:]

2, DVD Laufwerk [F) i =

4 |

|

- Storage location on PLC-
o Memom Card

Ok Cancel I Help

Fig. 75: Simatic Manager — Save current project to memory card (view 2)
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» Close all blocks and the S7 Hardware-Manager project. Otherwise one will get errors.

&P Fle Edt Insert PLC View Options Window Help

O = | 8% g |2 %5 %o | < Mo Fiter » M@ E BEMN
= @ FrofiS ateMet_PDiag Object name | Spmbolic name | Created in la|
- SIMATIC 400(2) 9 Spstemdaten

= CRILARF.2 PRME T el
=

= pkzipc.exe

PROFISAF/hrs/S7RESONL.MDX Deflating (%6.4x>. done.
PROFISAF meldeons Storing ¢ B.8x>, done.
PROFISAF/meldeomsme ldvers.dat Storing
PROFISAF/meldeomsTEXTLNK.DBF Def lating
PROFISAF/meldeomsTEXTLNK.MDE Deflating
PROFISAF/meldeom-TEXTOM.DBF Def lating
PROFISAF/meldeom-TEXTOM.DBET Def lating
PROFISAF/meldeomstextom._hid Storing
PROFISAF/meldeomnstextom.lck Storing ¢
PROFISAF/meldeonsTESTOM.MDX Def lating P done .
PROFISAF- omhstx” Storing ¢ B.8x>,
PROFISAFomhstx- of flines Storing %2, done.
PROFISAFombhstx of f line -ARBAARAL » Storing { B.8:x>,

)' PROFISAF/ombstx of f line 888800801 ~BAUSTEIN.DBF Def lating
2

| Adding File: PROFISAF/omhstx/offline~BABAAAA1 -BAUSTEIN.DBET Deflating
A)ﬁﬁgggg-File: PROFISAF/ombstx of f line -BBB0@0A]1 ~baustein.id Storing
B' na_c/ic)l'inguﬁie : PROFISAF/ombstyx/off lineBBBABAGL baustein.lock Storing
?-gééingoggie: PROFISAF/ombstx of f line -BBB0A0A1 ~BAUSTEIN.MD¥ Def lating 1.5
A)ﬁdgggg-File: PROFISAF/ombstx/of f 1ine BBBABBA1 . 1inks.1nk Def lating (92.8x>.
ﬁugﬁaing File: PROFISAF-ombstx/offline-AB0ABAAL /S 7?FcoGen.dat Def lating ¢B8.6
A)ﬁggggg-File: PROFISAF ~ombstx/of f line -B88088001 ~87FCOHEX .DAT Storing <
.a-ﬂa:it)l,incglugl;ie: PROFISAF/onbstx/of f line /ABAAARA1 /S7FcoLog dat Deflating  (96.2
A)ﬁdgggg-File: PROFISAFombstx/of f line -88888001 ~-SUBBLK.DBF Def lating (89.5%>
ggg?ﬁg File: PROFISAF/omhstx/offline-A8000001 ~SUBBLK.DET Def lating {91.7%>
gaﬁiﬁg File: PROFISAF-ombstx offline -BBBBEEE1 usfapx.ini Storing ¢ 8.8
ggggﬁg File: PROFISAF/ombhstx- offlineBSTCNTOF.DBF Deflating 7 .4x>, done.
Adding File: PROFISAF/ombhstx/offline~bstcntof.id Storing { B.8x>, done.
Adding File: PROFISAF-ombstx-offline-bstcntof.lck Storin ¢ B.8x>. done. I’ ]

|HEE | SFCIE DFWE DAT STl

Fig. 76: Simatic Manager — S7 Compressing project data via PKZIP (default ZIP-application)

Download files to EPROM Memory Card on the CPU

Transfer files to target system
Source CATEMPY . AProfiS afhPrafiS af. 7 p
Target; CPLU

The data tranzmizzion to the memany card iz finished.

Tatal duration: 14z
Tatal data walume: BE3 kB
Tatal tranzmitted: BG5S kB

Fig. 77: Simatic Manager — download to memory card is ready

» Switch to CPU to “RUN”, open the FB1 and enable the dynamic display (“Power flow”)
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10.5. PSSu Failsafe-Mapping

il 'ﬁ'E roadrios O
B PROFIBUS-PA
m,(100] + 398 CRORINET 1D
¥ SIMATIC 300
+ SIMATIC 400
+ SIMATIC PC Eased Contral 300,400
+- B SIMATIC PC Station
@3] pssurhel
Chel4+C
Replace Object. ..
Edit PROFIMET 10 System IP addresses. ..
PROFIMET I Domain Management., ..
PROFIMET IO Topaology....
Delete Dl
nent
Mave
o To 3
Chiject Properties. .. Alk+Return
Assign asset 1D,
Product Suppark Information Chrl+F2
FaQs Chrl+F7
Find Manual Chrl+F&
Skart Device Tool r P35u Configuration
Properties
FS IfO Mapping

Fig. 78: S7 HW Config. — Check the PSSu I/O Mapping

Note:
If the PSSu System is big, one can get the Failsafe address mapping of a PSSu Electronic
Module via the PSSu Configurator.
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ﬁ|-| 3 pasu-hello-world
Slot Module Order number | Address | O address | Diagnostic addre - = = -
|G pesuheliawodd AT E] FERTT i PSSuniversal Configurator - pssu-hello-world
&7 FESe JERT
7 Fiwd JERT INpUt/OuEpUE Start Address | 55 I
iR, Fons r y | JERRE
7 L FRST ROl T | AT AR R i Slot | Module Input Address Qutput Address
2 PSSUE F 4D0 05 312210 L I 16328 -2 PSSUEF4DOD.S 55.0..55.3
3 PSSuE F4DO0E 32210 16327~ #-3 PSSUEF4DODS 55.4..557
4 PSSuE F 4D1 312200 16326 -4 P35UEF 401 %5.0..55.3
] PSSuE F 401 312200 16325* -5 PI5UEF 401 %B.4..55.7
[ PSSUEFDIOZ 2 312220 16324 +-6 PSSUEFDIOZE S6.0...56.3 56.0...56.3
7 PSSuEFDIOZ 2 2220 16323+ 47 PSSUEFDIOZIZ 56.4 ... 56.7 56.4 ... 56.7
8 PSSuE 540005 312405 2
5 PSSUE 5 4D005 312408 kl
10 PSSUE 5 4D1 312400 34
11 PSSUE 5 4DI 312400 35
12
13
14
15
16
17
18
19
an
21
az
23
21 a4 Help

Fig. 79: PSSu Configurator — Input 4.0 will be used for the E-STOP

Note:

» Insert the PSSu Failsafe-Start address and the PSSu Configurator will calculate the Failsafe
address using this offset.
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» Reintegration

FE1 : Title:
Comment :
m: 1=ACENOWLEDGEMENT FOF REINTEGERATION
Comment :
"MyFEDE".
PO% Flankernmer
"My FEDE". ker
Flankenhil =
fzmerker M EIT ]
Netymork 2 : Title:
Comment :
DE1OOL
"F_ACE_GL"
— B}
"My FEDE".
Flankenmer ACK _REI
oy = GLOE ENQ

Fig. 80: Global Reintegration
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Netvmork 5 : Title:

Start FS-Outputs of "pssu-hello-world"

"My FSDE" .
Flankenmer :
ker --

x

I62. 0=

Fig. 81: State of PSSu FS-Outputs and Reset (FS-Output enabled)

Start FS-Outputs of "pssu-hello-world"

"MyFSDE".
Flankenmer E

ker --
0
Ie2. 0=k

Fig. 82: State of PSSu FS-Outputs and Reset (FS-Output disabled)
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1 PSSu Error Stack

4

Tirne Skamp Class Murn... | Priority | Location Descripkion
0d_0oh_00m_les  F-30 22 Status  CPUA Al FS outputs have switched to a RN state
0d_00h_00m_15s  F-80 23 Status  CPUA all FS inputs have switched to a RUN skate
0d_00k_00m_1%s  F-80 148 Status  CPUB all configuration errars have been rectified
0d_0ob_00m_D2s  F-30 o1 Error CPUAand B Electronic module or base module on slot 2 is defective (PILZ: slot 1)
0d_00h_00m_00s  F-86 01 Status  CPUA Device has been restarted
0d_00h_23m_02s  F-20 0z Errar CPUAand B IfO-Group was stopped because the maodule on slok 2 is Faulky (PILZ: slok 1)
0d_0ob_23m_01s  F-21 0s Error CPUAand B Module on slot 2; Internal error (PILZ; slot 1)
0d_00h_17m_42s  5-50 01 Status  CPUC Error has been rectified: "Standard bus system, cannot transfer data between the PSS
0d_00k_17m_16s  5-50 a0 Errar CPUC Standatd bus system: Cannot transfer data between the PSSU svstem and the Masker
0d_0ob_15m_42s  5-50 o1 Status  CPUC Error has been rectified: "Standard bus system, cannot transfer data between the PSS
0d_00h_15m_37s  5-50 a0 Errar CPUC Standard bus system: Cannot transfer data between the P35u system and the Master
0d_00k_00m_02s  F-80 22 Status  CPUA Al FS outputs have switched ko a RN state
0d_oob_00m_D2s  F-30 23 Status  CPUA All FS inputs have switched to a RUMN state
0d_00b_00m_00s  F-86 01 Status  CPUA Device has been restarted
0d_00h_42m_52s  F-86 0z Status  CPUB Request ko start device
0d_00k_00m_02s  F-86 oo Warn,,. CPUA Cannat skart the [JO-Group because the device has not been reset
0d_00b_00m_02s  F-76 a0 Errar CPUA and B Configuration is Faulty
0d_0ob_00m_02s  5-71 40 Errar CPU Module on slot 1: Hardware registry is invalid (PILZ: slot 0)
0d_0ob_00m_D2s  5-71 53 Skatus  CPUC FS ot ST hardware registry has been changed
0d_00b_00m_00s  F-86 01 Status  CPUA Device has been restarted
0d_00h_00m_02Zs  F-76 a0 Errar CPUA and B Configuration is Faulty
0d_0ok_00m_02s  5-71 40 Errar CPU Module on slat 1: Hardware reqgistry is invalid (PILZ: slot 0)
0d_00b_00m_02s  5-71 53 Status  CPUC FS or ST hardware registry has been changed
0d_00b_00m_00s  F-86 01 Status  CPUA Device has been restarted
0d_00k_00m_02s  F-76 oo Errar CPUAand B Configuration is Faulty
0d_00b_00m_00s  F-86 01 Status  CPUA Device has been restarted
0d_00h_00m_02Zs  F-76 a0 Errar CPUA and B Configuration is Faulty
0d_00k_00m_00s  F-86 01 Skatus  CPUA Device has been restarted
0d_oob_00m_02s  F-76 Jala] Error CPUAand B Configuration is Faulty
0d_00b_00m_02s  5-81 45 Status  CPUC Mew ST parameter sekup data has been saved
0d_0ob_00m_02s  5-81 47 Skatus  CPUGC Mew module parameters have been saved
0d_0ob_00m_00s  F-36 o1 Status  CPUA Device has been restarted
1d_01h_0Dd4m_S1s  F-84 03 Warn,.. F3 Module Module on slot 1: "Module Supply” is oo low (PILZ: slok 0)
0d_05h_48m_27s 550 01 Skatus  CPUC Errar has been rectified: "Standard bus system, cannot transfer data between the PSS
0d_0sh_48m_l16s  5-50 ala] Error CPUC Standard bus system: Cannot transfer data between the PS50 system and the Masker
0d_00h_03m_52s  5-80 01 Status  CPUC Error has been rectified: "Standard bus system, cannot transfer data between the PSS
0d_00k_00m_44s  5-50 a0 Errar CPU Standatd bus system: Cannot transfer data between the PSSU svstem and the Master
0d_0ob_00m_D2s  F-30 23 Status  CPUA All FS inputs have switched to a RUN state

b4

¥

L Refresh ” Close ” Help

Fig. 83: PSSu Configurator - PSSu FS-Inputs & Qutputs changed 16 seconds after PSSu Power
Supply on
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» E-Stop initial position:

Comment. :

DEZ1E

IEE. 0 -4E _ESTOP

—uCK_NEC

SEEE. o

—|TINE DEL

"F_ESTOPL™

0f—

0
"MyFSDE" .
ENAELE
ESTOPL

Q DELAY|— _ .

ACK DREQl—_ .

DIAG —

ENOf--

Fig. 84: Simatic Program Editor Online — E-Stop in initial position

m: Title:
Comment :
DEZ1E
"F_EzTOPL" i
"MwFSDE".
. —JEN ENAELE
1 N=ESTOPL
ISE. 0 -{E_=TOP
Q DELAY|m, _ .
. —JACE_NEC
1 ACE_REQ|— ..
SR o
DIAGI—
. —TINE DEL
ENO| -

Fig. 85: Simatic Program Editor Online — E-Stop enabled after Reset Input signal
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