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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.

Operating manual PSEN cs2.1p

1 Pilz international homepage, download section www nilz com
2 Operating manual PNOZ mmOp 1001274-EN-xx
3 Operating manual PMCprotego D.01...D.24 21 934-EN-xx
4 Operating manual PMCprotego S2 1001432-EN-xx
5 Operating manual PMCtendo AC 21 706-EN-xx
6 User manual Motion Control Tools 21 468-EN-xx
7

21 096_3FR-xx

1.2. Documentation from other sources of information

No. Description

Item No.

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

2.1. Pilz products

No. Description Order number Version Number
1 PNOZ mmOp 772 000 - 1
2 PMC protego D.03/000/0 8176 101 - 1
3 PMC protego S2 8176 106 - 1
4 PMCtendo AC3.32/1/M/1/1/4/H/6 8176 090 - 1
5 Cable Power DD4plug>ACplug:L05m 8165 882 - 1
6 Cable Hiperface DD4plug>ACpluf:L05m 8165 879 - 1
7 PSEN cs2.1p 540 100 - 1
8 PNOZmulti Configurator - V7.1.0 1
build 4
9 PASconfig SDrive - V1.0.0 1
10 PMCtools - V3.2 1

2.2. Hardware configuration

A0 129318 151617
1B T3H0 M H2H3 Ha s

TOT4 T2 T3 00 04 02 02
HE N7 HE H3ALAZ 1B 299

Configured Hardware

Maodule Mame Mersion

| 2 0 | Base Unit Mini PNOZ mm0p m

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 6/22
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3. Application Task

3.1. Description

.'-.
bt LR TATITIT
/. o~
|

The example shows the implementation of a safety gate application with a PSENcode, a
PNOZmulti Mini and a PMCprotego D in combination with a PMCprotego S2 safety card.

The safe control and evaluation of the signals is performed by the Pilz function block

Safety Gate ﬂllml

from the element selection (function elements).

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 7/22
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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3.1.1. Safety gate monitoring function

The safety gate switch (S5) is monitored by the controller (PNOZ mmOp) via the user program.
An FS function block “Safety Gate” is assigned to the safety gate switch. This FS-FB detects
whether the assigned safety gate switch has been operated, as well as detecting invalid input
signals and whether the contact synchronisation time has been exceeded, etc.

If the safety gate switch is operated or an error occurs, the enable output of the FS-FB will
immediately be reset. The enable output is also reset when the PNOZ is stopped and when the
PNOZ is switched on.

The signal of the enable output activates the SS2 function of the safety card by means of a
falling edge at the SS2 input of the Protego S safety card. If the configured limit values of the
SS2 function are violated, the drive changes to STO.

Please note that no more holding torque exists with STO and relevant additional measures must
be employed to ensure that this behaviour does not lead to a hazardous situation (e.g. with
suspended loads).

An entry in the error stack can be used to determine why the enable output was reset.

The way in which the error is reset will depend on the operating mode set on FS-FB.
In this application example, parameters for FS-FB have been set in such a way that:
» when cold started (PNOZ switched from off to on),

» when warm started (PNOZ transferring from STOP to RUN) or

» after closing the safety gate

it is necessary to reset (S6) at the FS-FB in order to reset the output parameter.

Caution

Although the safety gate functions are configured to reset themselves, a PNOZ cold start or the
closing of the safety gate must not directly enable a machine to start up without further
conditions being met.

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 8/22
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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3.1.2. Wiring of the safety card

PNOZmulti outputs:

SS1 Activate: Safe stop 1
SS2 Activate: Safe stop 2
SS1 SIL3/Reset: To achieve SIL3 and to reset the safety card after an error

To operate the safety card, the application of the signals SS1 and SS1 SIL3/reset are absolutely
necessary. A reset of the safety card is triggered with these two inputs. The reset button (S3) on
the PNOZmulti triggers the necessary signal sequence for the reset at the inputs SS1 and SS1
SIL3/reset of the safety card

Rectify the error, noting:
» the error messages in the error stack
» the LED display.

1. Switch both inputs SS1 Activate and SS1 SIL3/Resetto 0 V:
» The safety card performs the safety function SS1 (Safe Stop 1) and switches to a "STOP"
condition. The "FAULT" LED is flashing.

2. Switch both inputs SS1 Activate and SS1 SIL3/Reset to 24 V:

» The safety card switches to a "STARTUP" condition. The device and the safe pulse disabler
are tested. The "RUN" LED flashes.

» The safety card switches to a RUN" condition. The "RUN" LED is lit continuously.

y
! |
SS1 Activate 0 [ | | |
1 | |
SS1 SIL3/Reset 0 ! l | |
1 —
STO Acknowledge 0 | | | |
LED "RUN" " | p | |
EREERE t
7 |« ke .

t1: At least 2 ms; time during which SS1 Activate and SS1 SIL3/Reset must have a "0" signal
t2: Operating distance SS1 Activate — SS1 SIL3/Reset

t3: approx. 2 s, safety card's run-up time

SS1 Activate: Input for safety function SS1

SS1 SIL3/Reset: Input for SIL3 and reset

STO Acknowledge: Output for feedback from safety function STO

“RUN” LED: System is ready

v Vv Vv VvV Vv v Vv

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 9/22
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The additional number of outputs depends on the number of safety functions configured on the
safety card.

PNOZmulti inputs:

Reset: Triggers a reset of the safety card.

Ready: Reads out the operational readiness of the safety card
STO_ACK: STO activated

Inputs for triggering the safety functions:
Depending on the application.

Input circuit safety assessment

» A short between the input circuits within a multicore cable is detected as an error by the
PSEN cs.

» A short between 24 VDC and an input circuit will be detected as an error by the PSEN cs.

» If the shutdown occurs via the inputs of the PSEN cs, reactivation of the outputs is only
possible after both safety inputs were simultaneously disabled (partial operation lock).

PMC safety assessment
» Hazardous situations must not be allowed to arise due to braking ramps of SS1, SS2 and
stopping times.
» The best possible mechanics at the drive (overdimensioning) are assumed (fault exclusion for
broken shaft).
» The operator must ensure that the function of the safe pulse disabler is tested periodically,
after 8 hours at the latest, by triggering safety functions SS1 or STO:
- by restarting after safety functions SS1 or STO have been triggered as a condition of
operation or
- by restarting after safety function SS1 has been triggered by the operator (see operating
manual).

Overall application safety assessment

» The PNOZmulti Mini and the PMCprotego D and PMCprotego S2 combination must be
installed in the same mounting area in order to exclude a short circuit between 24 VDC and a
safety input of the card.

» An fault on the PNOZmulti Mini or the PMCprotego D and PMCprotego S2 combination does
not lead to the loss of the safety function.

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 10/22
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de



Application Note — No. 1002085_EN_03
Safety gate monitoring on PMCprotego DS with PNOZmmOp

3.2. Functional safety

3.2.1. Safety-related characteristics in accordance with EN ISO 13849-1

No. Safety function Performance Safety-related parts of the control
Level system
1 Machine shut down when a safety gate is PLd Sensor (PSEN cs2.1)
opened Input (PNOZ mmOp)
Logic (PNOZ mmOp)
Output (PNOZ mmOp)

Actuator (PMC protego S2) {SS2}

Prerequisites:

No.

Description

Identification

1

Common cause failure (CCF):

Requirements are considered to be met
(must be tested on implementation)

Mission time:

20 years

Please note the further requirements of EN ISO 13849-1, e.g. requirements for avoiding
systematic faults.

CAUTION
The calculation of the performance level is only valid when using a PMCtendo motor.

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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3.2.2. Safety-related characteristics in accordance with EN 62061

opened

No. Safety-related control function (SRCF): Safety Integrity Subsystems
Level
1 Machine shut down when a safety gate is SIL2 Sensor (PSEN cs2.1)

Input (PNOZ mmOp)

Logic (PNOZ mmOp)

Output (PNOZ mmOp)

Actuator (PMC protego S2) {SS2}

Prerequisites:

No.

Description

Identification

1

Common cause failure (CCF)

B = 2% (must be tested on
implementation)

Proof test interval

20 years

Please note the further requirements of EN 62061, e.g. requirements for systematic safety
integrity.

CAUTION
The calculation of the safety integrity level is only valid when using a PMCtendo motor.

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

12/22



0 1 2 3 4 5 6 9
-Al
1000 oxt -8 1 X3 8
i®®®®®®®®ii®®®®®®®®i
00000000 00000000
222280 %Ty SAaNREReR
X power o
= Run ‘g .
Diag
X1 Fault pllz
X o Fault PNOZ MMOP
X Fault
PrPrPr3588 SEEZ=2233
OO00O0O0O0O0O OOOOOOOO
i®®®®®®®®ii®®®®§§§§
T 2 8 1 2
/-24VDC - -24VDC/
/-0VDC » N » -0VDC/
Revision 09.03.2011 Date 09.09.2010 . Mounting place
Name RDS Name |RDS EN ISO 13849-1:2006 PL d - Pilz GmbH & Co. kG Multi supply + AN_1002085_02
oyt e
EN 62061:2005 SIL 2 Page: 1/8

Dep.

CS




0 1 2 3 4 5 6 7 8 9
/-L1» > 11/
/-L2 = -2/
/-L3 > > -3/
/-PE» ] » -PE/

/-24VDC » — — » -24VDC/
/-0VDC » » -0VDC/
R E AL 13
!l k1 [ 52\
2 4 6 A2 14
1 43 13
KL\ =35 -\ -S1H+\
s |2 |a |6 14 .
S
-A2 oPE Py &
128 X0m4 B3 B2 W1 X4g1 2 B3 B4 Bs ri\e X3p1 s TE 213 E14E 15 B16 |<£
= 3 2 8 T g 2 F g 3 oz &2 g e g M
= I A I - g6
Mains voltage g g Z.
STO-ENABLE ¥
9
pilz
|Z| Ii' PMCprotego D.03/000/0
Motor with brake External brake resistor SinCos- Resolver Ethernet Ethernet RS-232/
N . Encoder CANopen
o o ] M 2 € g ﬁg 2 o SUB-D SUB-D RIS RIS SUB-D
S S = & o E e T2 0% 3 =1 15pol. 9pol. — 8pol. 8pol. 9pol.
XOW4 M5 Ee W3 B1 & 1 2 83 B T X1 X T XIAR X788, X68, T
NG S S S D B =N optional |— _
: optional
dp _eit'_b?kf r_eS_ISt? o control with a PMC Primo
- : 1 for extended movements
P S BN .
—'_\_ N
T ! 1 1 :
4 4. 1 X3 g2
0 U U U A s I v et -F82][] ' &
NG I I I S R DN ] 2 2 X 1
1 i R
1 N R !
. 1
! PMCj
: -RBE | pilz D_0p3r/%t§8/°0
. x1 X2 : A2
S S O A /2.0
-M1 r X1 QUL VI QWL GPE LB~ 2B+ X2 4 T
Shield Shield ‘ Motor
‘ Ut vijwi 1o ~2/21 Start
‘ @ . __Hiperface encoder __ ‘ g:; . ﬁi
3~ '
| Ae | G |
\ﬂ"Ctﬂd%CLiiiiii77777777777777j
Revision 09.03.2011 Date 09.09.2010 Mounting place
-1+ [ ] .
Name RDS Name |RDS EN ISO 13849-1:2006 PLd pIIZ lz:ﬁx?vn\;::kz gzr.aisee , PMC Protego D + AN_1002085_02
D-73760 Ostfild
oo |G EN 62061:2005 SIL2 sdem Page: 2/ 8




0 2 3 5 6 9
/-24VDC > > -24VDC/
/-0VDC -+ » -0VDC/
-A3 e T
/4.1 mo |10|11|15|17|18|19!21!22
141 ¢ % ¢ ¢ ¢ ¢ ¢ & 3
O POWER H
Orun pIIz
O conri PMCprotego S2
O FAULT
Revisil 09.03.2011 Dat 09.09.2010 Mounting place
N:fe"’" = N:.:e s EN ISO 13849-1:2006 PLd ° Pilz GmbH & Co. KG PMC Protego S supply + AN_1002085_02
I Felix-Wankel-Strasse 2
EN 62061:2005 SIL2 Z D-73760 Ostider Page: 3/ 8

Dep.

CS




0 1 2 3 4 5 8 9
'/'33; Digitale Ausgange 24V DC PMCprotego S2 piiz Part: 2 of 2
STO Ack SOS Ack SDI Ack SRA Ack Ready
-X30 ? 5 -X30 % 6 -X30 8 7 -X30 8 8 -X30 T 16
X >
o] a
< i}
o 4
o Y
2 a
5 5 S
3 N t
-/é%) -X30 é 1 -X30 é 2 -X30 é 3 -X30 é 4 -X30 é 12 -X30 ¢ 13 -X30 ¢ 14 -X30 é 20
SS1 SS2 S0S SLS SSR SDI Neg SDI Pos Reset
Digitale Eingénge 24V DC PMCprotego S2 pilz Part: 1 of 2
Revision 09.03.2011 Date 09.09.2010 Mounting place
1 ™ !
Name RDS Name | RDS EN ISO 13849-1:2006 PLd pIIZ i:ﬁfvn\;::kg —(;%:al:sGe , PMC Protego S + AN_1002085_02
o T EN 62061:2005 SIL2 Dr73760 Ostfidern Page: 4/ 8




0 1 2 3 4 5 6 7 8 9
-Al -Al -Al -Al
/1.0 /1.0 /1.0 /1.0
piiz PNOZ MMOP pilz  PNOZ MMOP pilz  PNOZ MMOP pilz  PNOZ MMOP
T0 T1 T2 T3
;‘XZ?I '%‘ng)z '#ng)a '#x294
-X201 2 3 4 5 6 7 8 9 10 11 12
vy VY Vv Yy VY vy VY vy VY VY
A IR RN N
o o o — — — o o o ™M ™ [a2]
s B K e I Ll
5 C = N SR Lol L
~ ~ o
Revision 09.03.2011 Date 09.09.2010 L . Mounting place
EN ISO 13849-1:2006 PLd ° Pilz GmbH & Co. KG Distribution pulse + AN_1002085_02
Name RDS Name |RDS N _ _
PUHZ =i
- stfildern )
Dep. | G5 EN 62061:2005 SIL2 Page: 5/8




0 1 2 3 4 5 6 9

-Al -Al -Al -Al

/1.0 /1.0 /1.0 /1.0

piz  PNOZ MMOP pilz  PNOZ MMOP piiz  PNOZ MMoP pliz  PNOZ MMOP
[o[s] 01 02 o3
X2?1 XZ?Z X2?3 X2?4
v v v v
3] 3] ] &
< I 0 <
| | w [
— o o wn
A a < =
= 5 ¥ g
<+ <+ L
SS1 SS2 Motor
Activate Activate Reset Out Start
Revision 09.03.2011 Date 09.09.2010 . Mounting place
Name RDS Name |RDS EN ISO 13849-1:2006 PLd .I Pilz GmbH & Co. KG PNOZ Multi OUT + AN_1002085_02
I Z Felix-Wankel-Strasse 2
EN 62061:2005 SIL2 p B-73760 Ostfiden Page: 6/8
Dep. CS




0 1 2 3 4 5 6 7 9
<O':I § :I :'I
& & £ F
\ A \ A
13 13
-S3k--\ -S4 k--\
Reset 14 Start 14
X3gt X382 X353 X354 X3g5 X356 X387 x3gs
10 n 12 3 4 15 16 17
pilz  PNOZ MMOP piiz  PNOZ MMOP pliz pPnOZ MMOP pilz  PNOZ MMOP piiz pPNOZ MMOP pliz pnOZ MMOP pilz  pPNOZ MMOP piiz  PNOZ MMOP
-Al -Al -Al -Al -Al -Al -Al -Al
/1.0 /1.0 /1.0 /1.0 /1.0 /1.0 /1.0 /1.0
STO
Acknowledge Spare Spare Spare Ready Reset_In Start Spare
isi Mounti I
e R E ENISO 13849-1:2006  PLd ° Pilz GmbH & Co. KG PNOZ Multi IN PMC A 100208502
ame ame I z Felix-Wankel-Strasse 2 = =
—— EN 62061:2005 SIL2 D-73760 Ostider Page: 7/ 8
ep.




1 2 3 4 5 6 9
/-24VDC » 1 » -24VDC/
/-0VDC » » -0VDC/
N
N
w1 1
Sogsqnm —for fws fi I v
-S5 O O 0 O
2 1 6 8
% O Power/Fault
g O safety Gate
g O mput
g pilz
= PSENCS 2.1
P/PSENCS 2 13
3 4 1 5 7 -S6+- '\
o 0 O Ack. SG1 14
w1
Sozsaqnm —fom o lor bl
Xlél X162 X153 X1<54 XISS Xlgf‘» Xlg7 Xlg8
18 19 110 111 112 113 114 I15
pilz  PNOZ MMOP piiz  PNOZ MMOP pliz pPnOZ MMOP pilz  PNOZ MMOP piiz pPNOZ MMOP pliz pnOZ MMOP pilz  pPNOZ MMOP piiz PNOZ MMOP
-Al -Al -Al -Al -Al -Al -Al -Al
/1.0 /1.0 /1.0 /1.0 /1.0 /1.0 /1.0 /1.0
SGatel SGatel Signal/diagnostic Acknowledge
Inl In2 output SGatel Spare Spare Spare Spare
Revision 09.03.2011 Date 09.09.2010 . Mounting place
Name RDS Name |RDS EN ISO 13849-1:2006 PLd ° Pilz GmbH & Co. KG PNOZ Multi IN Sensor + AN_1002085_02
PIZ e
T EN 62061:2005 SIL2 Page: 8/ 8




o
Application Note — No. 1002085_EN_03
Safety gate monitoring on PMCprotego DS with PNOZmmOp

Recommended printer settings

Adobe Acrobat Reader ( www.adobe.com )

o
Page Handling _
Copies: 1 .r-ﬁj

T
Page Scaling: Fit to Prinkable Area |__\f

Auto-Rotate and Cerker|

[ ]choose paper source by POF page size

PDF-XChange Viewer ( www.tracker-software.com )
=

Print
Page Scaling
Scaling Type: | Fit o printer margins ™
L] Auta-ratate sheets|
. Auko-centre pages in sheetsl
[ ]choose paper source by PDF-page size
Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 21/22

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


http://www.adobe.com/
http://www.tracker-software.com/

‘suonsanb Aue aaey noA i poddng [Bo1Uyo8] JNO JOBIUOD 8SBS|d "Uoljewojul siy} Ul pajuasaid solydesb pue 1xa8) a8y Jo Ajaiiius pue Aoeinooe ‘Alplien sy Joy Ayjigisuodsas ou 3deooe app juswdinbs sy} jo
adoos ay} pue uoneoljgnd jo s} 8y} Je sniels sy} uo Buipuadap ‘JUsWINOop SIY} Ul Pale]s S|ielap 8y} Woly Aea Aew sainjes) j1onpoid 1eyy N0 juiod pjnom S\ "SSLIUNOD SWOS Ul D) "0) ® HAW) Z|id Jo

1102 "OM 00 8 HqWD Zlid © syewspe.} pejosiold pue paisisifias ale gAleges Jo Juds oy ‘od 1INAIBIES ‘sIATAIRNES ‘od SNGAISIES ‘6SINd ‘8SSd ‘eNASd ‘s0WLd ‘©ZONd ‘elNd ‘§009101dDINd ‘elLid ‘sZlld ‘ed 1INEINPU|
=
(=}
o
o
=
v
g —
a8
O8xs (]
.m M %v.
Lt
o~
e o Q
=33
A

4

In many countries we are

represented by our subsidiaries

and sales partners.

Please refer to our homepage

for further details or contact our

headquarters.

+49 711 3409-133
pilz.gmbh@pilz.de

Pilz GmbH & Co. KG
Felix-Wankel-StraBe 2
73760 Ostfildern, Germany
Telephone: +49 711 3409-0
www.pilz.com

Telefax:
E-Mail
Internet:

DIN EN 150 3001
REG. NO. 2462
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