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THE SPIRIT OF SAFETY

Appendix A
Speed and analogue modules




Speed Monitoring Modules p"_Z
1st generation

ek X1 Nl X1
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2 2
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» Safe speed/standstill monitoring
— 2axesPLd/SILCL?Z2

PILZ | A-2

Speed module - 1 axe PL e / SIL CL 3

Programming exercise motion POWER = POWER 5

monitoring .. FAULT R FAULT -
» Proximity detectors (mslp ... ms2p) st PILZ s PILZ

Analogue module SHAFT 2 PNOZ ms3p TTL PNOZ msdp

» or incremental encoders (ms1p ... ms4p)
— Up to 500 kHz

=l ||
_n!r i
X12 X22 X12

» With direction recognition

» Independent monitoring of 2 axes per module
— Maximum of 4 modules pluggable (4 modules = 8 axes)

» No external power supply required
— Input signal of the encoder0,5...5V,0,5...30Vor12...30V
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Speed Modules
2nd generation

» Safe speed/standstill monitoring

PILZ | A2 - 2 axeS PL d / SIL CL 2 iAgéﬁizrz Slzglig :;zwer PILZ
. h PNOZ un PNOZ
— laxePLe/SILCL3 L
Speed module :x:zg :Axis1
Programming exercise motion .. . ‘1 = o
monitoring » Proximity detectors

Analogue module _ Up to 5 kHZ
» or incremental encoders
— Up to 500 kHz

» With direction recognition il ieieds
» Independent monitoring for 1 or 2 axes per module
— Maximum of 6 modules pluggable
(6 modules = 12 axes)
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Speed Modules p"_z

1st generation wiring example

» Proximity switch with EMC-compliant wiring (PNOZ msl1p and ms2p)

PILZ | A-5
Speed module ! Shislded Cabinet ]
. . . Conneclion Bax '
Programming exercise motion —-
monitoring i
Analogue module 1 I » I PNOZ m=s1p.ms2p
5 v Com————- .
INIL_A <1j:>—,fJ ! — ¢ 1O I
I - 1 | ]
N - i —{FJ 11
1= O 120 |
|
B | / = {5 124 |
o | |
+ L ] ; _ {'lj ov |
¢ SRS !
N
Pawer Supply e
+-Jovoc A b
| 24v G, PE |—-'l-————-————+—-:} -
| i L1 O i
| e L.':‘! O L
- — =
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Speed Modules PiLZ

1st generation wiring example e —

» Incremental encoder and drive with EMC-compliant wiring

PILZ | A-5
P — — - — — i — — i — i —  — —
Speed module | c“bi“’“i
Programming exercise motion I Adant PNOZ me1p.msdp i
A apter
monitoring | e - _|
Analogue module T T T T T | | | -
Incremental B | N i | o |
encoder B O 1 = | 2
| o L | L |
| A i Y B
| A ? I b X o
ov & 2% R s Tl -1
| sV BiE P & |
] = - |

|||—-:

e e s . — . — i — — —
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Speed Modules
1st generation encoder configuration

PILZ | A-6
Speed module

Programming exercise motion
monitoring

Analogue module

03.08.2022

PILZ

THE SPIRIT OF SAFETY

Axis 1 with two proximity switches to:
- 110/111.

5 i p—HN
Axis 2 with two proximity switches to: i o g st
- 120/1 21. 9 |
L= Axis 2
o
Axis 1 with one incremental encoder to: T T T D
- X12. TV mg
. . . |
AXxis 2 with one incremental encoder to: ! :;]
- X22. i xi2 [+— Axis 1
| x2 [ Axis 2
e ____
Axis 1 with two proximity switches to:
- 110/111. L
Axis 2 with one incremental encoder to: - - (W
Y o me— | Axis 1
- X22 lmi L —f.h]j‘,-
2 ] Axis 2
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Speed Modules p"_Z

1st generation encoder configuration
Axis 1 with one incremental encoder to: L
B X12 T T T o =
PILZ 146 Axis 2 with two proximity switches to: g ome o s 2
Speed module - |20/|21 i {-. s
ngr?ig:?nrging exercise motion - :—I_ Axis 1

Analogue module

Special configuration:

Axis 1 with one incremental encoder and one L -
proximity switch to: e Axis 1
- X12 and :u 32__‘..__,]; Axis 2
- 110 (111 remains open). e B | A)'(is )

Axis 2 with one incremental encoder and one x2 :—I_ -
proximity switchtoe: | e L AXis 2

- X22 and

- 120 (121 remains open).
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Speed Modules P"_Z

2nd generation wiring example

» Proximity switch with EMC-compliant wiring

PILZ |A-7
Speed module | Shislded Cabinet ]
. . . Cannaclion Bax !
Programming exercise motion —-
monitoring I
Analogue module .1 ' PNOZ m EF 1MM
¥ |
Ll 1 '— — — —
INLA |~ ' — Mini-o
- Jix i x Paiz— TR0
r | 1 ! : | I,IA
- ! i | =] I
| T 1 Lo | /B
e | / . : D B12 2| |
N i ' ¢y GND frd
-+ i e
' A O L GND
1 1 L
His=l R

| Powr Supply !
! [ovbe .4 b
I:u-.r DG~ PE |—- ---——---——+—-:}-—————1|
' I L1y {} I
Ue Ue
| < 2| O L
i S— [
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Speed Modules

2nd generation wiring example

» Encoder and drive with EMC-compliant wiring

PILZ |A-7
Speed module

Programming exercise motion
monitoring

Analogue module

03.08.2022

—

! Shielded
Adapter oder
) Cun_nectlnn Box
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Speed Modules p"_Z

2nd generation encoder configuration
PNOZ m EF 2MM: ;7 :
Axis 1 with two proximity switches to: A o—ve
PILZ | A-8 -A12/B12 | 12 :—'GI Axis 1
) ) .. ) | A22 ¢ ol
Speed module Axis 2 with two proximity switches to: (R ]
ngr?ig:?nrging exercise motion -A22/B22 I__E""_D_ ' AXxis 2
Analogue modue 00—
PNOZ m EF 2MM: r A12
Axis 1 with one encoder to: | B12 O
- X12 i a2 %
Axis 2 with one encoder to: | oo &
- X22. | X2 | Axis 1
i x22 [g
I 5 AXis 2
e __ I
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Speed Modules P"_Z

2nd generation encoder configuration
PNOZ m EF 2MM: " X
Axis 1 with two proximity switches to: I ano— v
PILZ | A-8 -A12/B12 I B12 ¢ —_-[E| Axis 1
Speed module Axis 2 with one encoder to: i Eiig
Programming exercise motion - X22 I GHD
monitoring : X142 i
Analogue module i 22 z
i £ Axis 2
e e T
PNOZ m EF 2MM: y
Axis 1 with one encoder to: e
- X12 | oo Lo
Axis 2 with two proximity switches to: i A2z ¢ el AXis 2
- A22/B22 | oz %@
i X12 E —1 Axis 1
=3
| =
| =
- ___ ] I
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Speed Modules P"_Z

Special configuration -

PNOZ m EF 1MM..2MM:

Axis 1 with one encoder and one proximity switch L- T
PILZ | A-9 to" ————— e —— ,
Speed module - X12. | | \ {;.I Axis 1
Programming exercise motion I |
— PNOZ m EF 2MM: | : -
: | - Axis 1

Analogue module

Axis 2 with one encoder and one proximity switch |

e
- X22.
ov - kﬂ} Axis 1
24V ¥ |
r— - — 7 = : ____|
| PNOZ m EF 1MM | i | Encoder
| Minki0 | i | Axsl |
S Y
| xi2| Bl ]
e[ LS
H ———A———ﬂéﬁun
| __ S T i
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Speed Modules
Proximity switch

PNOZ mslp..ms4p (1st gen.)
» PNP technology

PILZ | A-9
Speed module

Programming exercise motion
monitoring

Analogue module

PNOZ m EF 1MM..2MM (2nd gen.)
» PNP/NPN technology (be freely
selected)

AIpermdce + L-rrequenz inl png

Initiator A:npn, B:npn
Initiator A:npn, B:pnp h.‘
Initiator A:pnp, B:npn
Initiator A:pnp, B:pnp

03.08.2022 PNOZmulti - Programming and Service
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THE SPIRIT OF SAFETY

Proximit
Y 1 | | | | |

switch 1
Proximity
switch 2 L | L | L

One of the proximity switch must be damped

Proximity switch: NO (normally open)

¥4

Proximity switch: NC (normally closed)

i
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Speed Modules

Incremental encoder / absolute encoder

PILZ |A-11
Speed module

Programming exercise motion
monitoring

Analogue module

03.08.2022

Sin/Cos 1 V
500 kHz
TTL (RS 422)
500 kHz
HTL (24 V)
200 kHz
HTL (24 V)
500 kHz
Hiperface®
(Absolutwertgeber)

PNOZ mslp..ms4p
PNOZ mslp..ms4p
PNOZ ms2p..ms3p

PNOZ ms4p

PNOZmulti - Programming and Service

PILZ

THE SPIRIT OF S

PNOZ m EF 1MM..2MM

PNOZ m EF 1MM..2MM

PNOZ m EF 1MM..2MM

PNOZ m EF 1MM..2MM

TTL differenziell

HTL Single Ended + Z-Frequenz Ini pnp
HTL Single Ended + Z-index

HTL differenziell

HTL differenziell + Z-Frequenz Ini pnp
HTL differenziell + Z-index

Hiperface

Hiperface + Z-Frequenz Ini pnp
Initiator A:npn, B:npn

Initiator A:npn, B:pnp

Initiator A:pnp, B:npn

Initiator A:pnp, B:pnp

5in/Cos 1 Vss

Sin/Cos 1 Vss + Z-Frequenz Ini pnp
5in/Cos 1Vss + Z-index

TTL Single Ended

TTL Single Ended + Z-Frequenz Ini pnp
TTL Single Ended + Z-index

TTL differenziell

TTL differenziell + Z-Frequency Ini pnp
TTL differenziell + Z-index

AFETY

16



Speed Modules P"_Z

Adapter cable

» For connection of encoders:
— t0-PNOZ ms1p ... ms4p and PNOZ m EF 1MM..2MM

PILZ |A-11

Speed module » Use of available donor
Programming exercise motion . .
e » Various adapters are available for commonly
Analogue module used:
— Servo amplifier T — al
— Incremental encoder e
— Absolute encoder g
» Variable cable lengths
PNOZ msip
1
PNOZ msilp ... msidp T
Inkrementalgeber Antrieb @g o
Incremental encoder Drwek g
Codeur incrémental Entrainement =
RJ-45 .

17
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Speed Modules p"_Z

Adapter cable R ———

Universal adapter: 25-pin adapter

1,5m/2,5m .
Fin 1

PILZ | A-12 5cm |

u
Speed module oy bi

A in 1
Programming exercise motion A SO E ([ |puas
monitoring /B

S
Analogue module

f'o“, L
| -Pin 1

9-, 15- or 25-pin adapter:

O
O P i

9 1 «
. -
e
15 .

8 .

2 o Sl L4

\ C' J ¥ PNOZ ms3p
mgg ;r;salp - Kabel/Cable/Céble 2
» PNOZ msi19p

20-pin adapter in pigtail version: gﬁw@&“ L)

E t nnnnnnnn X2
ﬂ% r T ELAU PacDrive 3
\\_ o

52[ X2 [I I] X1 ]51

—~— Q1"

E P&ﬂ{ R T RJ-45 adapter in pigtail version

T2 L2

03.08.2022 PNOZmulti - Programming and Service 18



Overview of the Motion Monitor Elements

PILZ | A-15
Speed module

Programming exercise motion
monitoring

Analogue module

03.08.2022

m oE
AASS D 537 GAD
L]
n

PNOZ mslp |
PNOZ ms2p BN
PNOZ ms3p z
PNOZ ms4p
PNOZ ms2p HTL .
PNOZ ms3p HTL B
PNOZ ms2p TTL E—
PNOZ ms3p TTL
@ 1
O A
MM SSM
1:X12 1:X12

PNOZ m EF 1MM (up to V 1.1)
PNOZ m EF 2MM (up to V 1.1)

E

PNOZmulti - Programming and Service
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» Qverview of the Motion Monitor Elements

PILZ

THE SPIRIT OF SAFETY

PILZ | A-15

Speed module

03.08.2022 PNOZmulti - Programming and Service
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PNOZ m EF 1MM..2MM (2nd Generation) PILZ
,oDI-M (Safe Direction Monitoring)”

The SDI-M function prevents the motor shaft moving in the unintended direction
(EN 61800-5-2).

PILZ | A-24
Speed module

Programming exercise motion

.. VT ey y N
monltorlng Geschwmdsgk it pry S~ "'-_"
e " e e
= M

Analogue module l'

Enable_sDipos i
Enable_S0lneq
—————————————— ay-——r-2)—--qG——)—5)——-
Line @: Actual speed [S000 incr/div.] 4y, \yith a rising edge SET_SDI, the enables SDIpos and SDIneg are
Line @: Actual position [1000 incr/div.] switched on
Line ©: SET_SDI (2): Tolerance is exited in the positive direction, SDIneg is reset.
Line ©: Enable SDIpos/SDImeg

(3): Post-triggering with SET_SDI is possible at any time.
(4): Tolerance is exited in the negative direction, SDIpos is reset.
(5): Tolerance is exited in the positive direction, SDIneg is also reset.

Time axis: 1000 ms/div.

03.08.2022 PNOZmulti - Programming and Service 30



PNOZ m EF 1MM..2MM (2nd Generation) PIlLZ
,>0S-M (Safe Operating Stop Monitoring)”

The SOS-M function prevents the motor deviating by more that a defined amount
Bz A2 from the stop position (EN 61800-5-2).

Speed module . 0

Programming exercise motion
monitoring

Analogue module

| 17

. I
'EFOSI[I““ _ L'____
9 SET_SDS E——
' Enable_S05%
©
————————————————— ay—-7—------—-A )G ———4)-
Line ©: Actual position [50 incr/div.] (1): The tolerance band is set with SET_SOS
Line @: SET_SOS (2): The actual position leaves the tolerance band
Line ©: Enable SOS (3): The tolerance band is set again
Time axis: 1000 ms/div (4): The actual position leaves the tolerance band

03.08.2022 PNOZmulti - Programming and Service 31



PNOZ m EF 1IMM..2MM (2nd Generation)
~SSR-M, Safe Speed Range Monitoring)“

PILZ | A-26
Speed module

Programming exercise motion
monitoring

Analogue module

03.08.2022

P

THE SPI

R

The SSR-M function keeps the motor speed within the defined limits (EN 61800-5-

2).

» Example 1: Hysteresis = 0 %

10 KHz 4 | l
o e i { » b '
-ln Hi | ‘ | I
L N |
(2 >
———————————————————— (D-—-2)»-G)—4)———————5)————H6)(T)—-——8)——
Line ©: Speed [10 kHz/div.] (1): Speed in the positive range
Line @: Enable SSR-M (2): Speed above the upper positive limit
Time axis: 1000 ms/div (3): Speed in the positive range
(4): Speed below the lower positive limit
(5): Speed in the negative range
(6): Speed below the lower negative limit
(7): Speed in the negative range
(8): Speed above the upper negative limit

PNOZmulti - Programming and Service
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PNOZ m EF 1IMM..2MM (2nd Generation)
~SSR-M, Safe Speed Range Monitoring)“

PILZ | A-27
Speed module

Programming exercise motion
monitoring

Analogue module

03.08.2022

Example 2: Hysteresis = 50 %

#0 KHz
40 KHE - 50%
i S— —
@ s | | | '. | o
e
————————————— (1)——2)———-0CH4)—5)——A6)————()-(D)——(3)-
Line ©: Speed [10 kHz/div.] (1): Speed > lower limit + 50%
Line @: Enable SSR-M (2): Speed > upper limit
Time axis: 1000 ms/div (3): Speed < upper limit - 50%

(4): Speed < lower limit
(5): Speed > lower limit + 50%
(6): Speed > upper limit
(7): Speed < upper limit - 50%

PNOZmulti - Programming and Service

PILZ

THE SPIRIT OF SAFETY
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PNOZ m EF 1IMM..2MM (2nd Generation)
~SSR-M, Safe Speed Range Monitoring)“

PILZ | A-28
Speed module

Programming exercise motion
monitoring

Analogue module

03.08.2022

+2 S%e

PILZ

THE SPIRIT OF SAFETY

» Example 3: Activated tolerance range

40 EHE

Overshoots within the tolerance time t1 and the tolerance amount
Overshoots within the tolerance time t1 and the tolerance amount

o.
G)—-—-4)——-- 5)—-6)——- (7)--
Line ©: Speed [10 kHz/div.] (2):
Line @: Enable SSR-M (2):
Time axis: 1000 ms/div (3): Tolerance amount exceeded
(4): Tolerance amount exceeded
(5): Tolerance time t1 exceeded
(6): Tolerance time t1 exceeded
(7): Two overshoots within the tolerance period t2.

PNOZmulti - Programming and Service
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PNOZ m EF 1IMM..2MM (2nd Generation)
SoM (Safe Speed Monitoring)”

PILZ | A-29
Speed module

Programming exercise motion
monitoring

Analogue module

03.08.2022

P

THE SPI

R

The SSM function delivers a safe signal to indicate whether the motor speed lies
below or above a defined limit (EN 61800-5-2).

» Example 1: Hysteresis = 0 %

40 KHz
D i S e e
40 KHz
B Enable S5M { . \
———————————————————— (1)+(2) e e (3) = (4) -
Line ©: Speed [20 kHz/div.] (1): Speed exceeds the positive limit
Line @: Enable SSM (2): Speed falls below the positive limit
Time axis: 1000 ms/div (3): Speed falls below the negative limit
(4): Speed exceeds the negative limit

PNOZmulti - Programming and Service
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PNOZ m EF 1MM..2MM (2nd Generation) PIiLZ
oM (Safe Speed Monitoring)*

» Example 1: Hysteresis = 50 %

PILZ | A-30
Speed module

Programming exercise motion

monitoring
Analogue module 40 ke A
Hysterese
@ = 1
Hystarese
e i
9 [Enablie 55M |
——————————————————— O C e CO R
Line ©: Speed [20 kHz/div.] (1): Speed exceeds the positive limit
Line @: Enable SSM (2): Speed falls below the positive limit minus hysteresis
Time axis: 1000 ms/div (3): Speed falls below the negative limit

(4): Speed exceeds the negative limit plus hysteresis
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PNOZ m EF 1IMM..2MM (2nd Generation)

SoM (Safe Speed Monitoring)”

PILZ [A-31
Speed module

Programming exercise motion
monitoring

Analogue module

03.08.2022

» Example 2: Activated tolerance range

Tolerarcharache

_+4CI«.H!
.qr'“ ........... | T S S e it B Rk RURLLCEEEEEECCEE o REbtd et
(1)
e
--------------- ) SN ) IS  _———— ) EOS—— ) B
Line ©: Speed [20 kHz/div.] (1): The speed remains within the defined tolerance range.
Line @: Enable SSM (2): The tolerance time t1 is exceeded.
Time axis: 1000 ms/div. (3): The tolerance amount Tol is exceeded.
(4): The speed remains within the defined tolerance range.
(5): The tolerance period t2 has not been observed

PNOZmulti - Programming and Service
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THE SPIRIT OF SAFETY
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Programming Exercise Speed Modules

Spezification

PILZ |

Speed module

Programming exercise motion

monitoring

Analogue module

03.08.2022

SF1
SF2
SF3
SF4

SF5

SF6

E-STOP (-4S1) (as in programming exercise no. 2)
E-STOP (-6S1) (as in programming exercise no. 2)
Safety gate (as in programming exercise no. 2)

Light curtain (as in programming exercise no. 2)

Operating mode selector switch:

OFF: No operating selected (as E-STOP)
Automatic mode: Motor speed is not monitored
Manual mode: Motor speed is monitored

Motion monitoring:

If the motor speed in “Manual mode” exceeds the
maximum permitted speed, the motor is switched off.
Hysteresis 50 %.

Reset with neg. edge is required.

PNOZmulti - Programming and Service

o O o o

100 ms
100 ms
100 ms
40 ms

100 ms

100 ms

High
High
Med.
Med.

High

Med.
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Programming Exercise Speed Modules

Spezification

PILZ |
Speed module SF7

Programming exercise motion
monitoring

Analogue module

ZF1
ZF2
ZF3

03.08.2022

Enabling switch: - 100ms
In manual mode, the drive can run with the enabling switch

when the safety gate is open and/or the light curtain is

actuated. Motor speed is monitored.

Plant stop (as in programming exercise no. 1) - 100 ms
Plant stop (as in programming exercise no. 1) - 100 ms
Light in the start button (as in programming exercise no. 1) - 100 ms

PNOZmulti - Programming and Service

High

Low 2
Low_2

Low 3
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Programming Exercise Speed Modules

Cause and Effect-Matrix

PILZ | A-35
Speed module

Programming exercise motion
monitoring

Analogue module

03.08.2022

PILZ

THE SPIRIT OF SAFE
Cause Effect
Involved Inputs Safety function Outputs Verification Validation
Tl 7|8
z 5 w =|l=|© T c
o|s| £ =l Bl Bl Il Bl Bl B e & g
= 2 =} Ll |loc|loc|le|lw|lalal=] 2 g £
2| &|7% clejecje|l(l|a|a| @ N = | Z 2
P £ o Al s <S|5 c @ £
o < < =4 < < £ £ o o o A © = £
Bl s 9 ul ul ul ul Ul U‘ PR 2 c a2 | »n P I
AR SRR R HE IR E L HEE:
QCD c %] 5 = [ = = E'b rn'ﬁ =1 E E. ,_-,:3' Q Q o [} =
s lsl3[e)le|le|2|w]| | S Sl s| e ]88
el el Wl lwlw 20 L83 s8] 2|8| 2
2122|Eldlzlg|a|2|5|58 8|28 §18|5]5|¢ e e
O|lo|la|b]ls]lv|o|O|[A&|A|S|SF|[=]| & c|laec]o|lo] 8 (ok / not ok) (ok / not ok)
LL : i i .
1 0 . 1 1 1 1 1 1 1 1 1 1 0 ALL_OK AIIsafetydeV|ce§are|norder The system has on | on | on
started. Automatic mode is selected.
1 0 1 2 0 0 1 1 1 1 1 1 1 0 |E-STOP (SF1) operated at the control panel YES | NO | OFF | OFF | OFF
0 1 3 1 1 0 0 1 1 1 1 1 0 JE-STOP (SF2) actuated at the danger point YES | NO | OFF | OFF | OFF
1 0 1 4 1 1 1 1 0| 0 1 1 1 0 JALL_OK not available. Safety gate (SF3) is open. NO | YES | OFF | OFF | OFF
1 0 1 5 1 1 1 1 1 1 0 0 1 0 JALL_OK not available. Light curtain (SF4) is interrupted | NO | NO JOFF | OFF | OFF
1 0 1 6 1 1 1 1 1 1 1 1 0 [ 0 JMaximum speed is exceeded YES | NOJON | ON | ON
ALL_OK: All saf i i . Th h
ol alalsalalalalalalalalalo 0 sa etydeV|f:es?re|norder e system has on |l on | on
started. Manual operation is selected.
0 1 7 8 0 0 1 1 1 1 1 1 1 0 |E-STOP (SF1) operated at the control panel YES | NO J OFF | OFF | OFF
0 1 7 9 1 1 0 0 1 1 1 1 1 0 |NE-STOP (SF2) actuated at the danger point YES | NO | OFF | OFF | OFF
ALL_OK not ilable. Safet te(SF3) i dth
ol 1|7 w111 1]olo|1]|1]o]o[pLOKnotavailable Safetygate(Srs)isopenandthe |\ 1 vee | o | orr | orr
maximum speed (SF6) is exceeded.
ALL_OK not available. Light grid (SF4) is interrupted
0 1 7111911 1 1 1 1 1 0 0 0 0 . . NO [ NO | OFF | OFF | OFF
and the maximum speed (SF6) is exceeded.
ALL_OK not available. Safety gate (SF3) is open, the
0 1 7011211 1 1 1 0] O 1 1 0 1 |maximum speed (SF6) is exceeded and the enabling NO | YES | ON | ON | ON
switch (SF7) is actuated.
ALL_OK not available. Light curtain (SF4) is interrupted,
0 1 711311 1 1 1 1 1 0 0 0 1 |the maximum speed (SF6) is exceeded and the NO [ NO | OFF | OFF | OFF
enabling switch (SF7) is activated.
Vi Date:
Name:
Validation performed (ok / not ok):
D1 Date:
Name:
PNOZmulti - Programming and Service
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Programming Exercise Speed Modules
Cause and Effect-Matrix

PILZ |
Speed module Safety function: If one of the E-STOP devices is operated o~y
Programming exercise motion or the safety gate is opened or the light curtain is 0’“‘, °
monitoring actuated, the enable for power to the drive contactors is f
Analogue module TarEied ’f% N- »

NEW =12

Operating mode selector switch with the operating

modes:

Page 1 - OFF (aS E-STOP)
(SF) - MANUAL
- AUTOMATIC

and the enabling switch.

In MANUAL mode, the enabling switch can be used to
run the drive at max. 200 1/min even if the safety gate is
open and/or the light curtain is actuated.

(

03.08.2022 PNOZmulti - Programming and Service 41



Programming Exercise Speed Modules
Cause and Effect-Matrix

PILZ | A-36

Szel il The machine drive can be switched on using the start button
Programming exercise motion and switched off using the stop button.

monitoring Page 2

Analogue module The enable for the safety functions must be present.

(Start-Stop)

The drive contactors are monitored using a feedback loop

(EDM).
Page 1 The speed is to be monitored at 200 revolutions per i~
(SSM) minute (1/min) with the SSM element. This is only

monitored in “Manual” mode.
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Analogue Module 1st Generation

General

PILZ | A-37
Speed module

Programming exercise motion
monitoring

Analogue module

03.08.2022

Features
» Module is connected to the left page

» 2 safety analog inputs
— I[EC 62061: SILCL 2
— 1SO 13849-1: PLd

» Monitoring of current or voltage

» Up to 4 modules can be connected to the
base unit left = 8, analog inputs

» Condition
— Hardware: PNOZmulti base unit
uptoV 5.6
— Software: PNOZmulti Configurator
uptoV 5.3.0

PNOZmulti - Programming and Service
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Analogue Module 1st Generation
Wiring

» Current measurement

PILZ

THE SPIRIT OF SAFETY

PILZ | A-38 Application in

. I
Speed module aICDcLoadance with: ! ov g
- ! (1 2]

Programming exercise motion -SIL 2 i 0 O
monitoring - TTmmmmmmm

Analogue module r ------- ?-1. ;-.E;

. . . : oy I?-

Application in |PNOZ matp 10+ O

accordance with: - L

-PLe 1 n- &

-SIL 3 | "o

I MY O

i oV

[ S ——

» Voltage measurement

— No examples for voltage measurement

— The signal to be measured must be connected to the analogue input

— Pay attention to shielding

03.08.2022 PNOZmulti - Programming and Service
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» Analogue Module 1st Generation PlLZ
Software elements N —

PILZ 1429 lllustration Description and setting options

Analogue module %IIFH
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Analogue Module 1st Generation

Software elements

» Only one element: analogue element

PILZ | A-41
Speed module

Programming exercise motion
monitoring

Analogue module

» Placement in the left column in the main program
» All settings are made in the module
— Range monitoring to configure the expected input signal
— Threshold value monitoring for configuring the switching thresholds

PILZ

THE SPIRIT OF SAFETY

« Eingangselement konfigurieren

m Eingangselement: Analogeingangselement

Einstellungen

Fehler, wenn

Bedingung Werte (Bereich: 0... 25,59)[mA]

Einginge Bereichsiberwachung Schwellenwertiberwachung  Start  Allgemein

Spezifizieren Sie bitte den Bereich der Eingangswerte,

= «+ Eingangselement kenfigurieren

TFI Eingangselement: Analogeingangselement

PVIS

Skalieren

(®) Skaliert Strom:

O Unskaliert Physikalischer Wert

R =~ [3

Ausgangssignale

Werte eingeben im Bereich 0,0... 100,0 kg

Bedingung Wert [kg]

Li:

L2: 5
L3:
L4
L5:
25,59 mA L&:

L7:

IR NI RN I ISR

L&

L |
L |
[ ]
[ ]
[ ]
L ]

Abbrechen Hilfe

Einginge Bereichsiberwachung Schwellenwertiberwachung  Start  Allgemein

PVIS

Min. Max. Einheit
[3 | 2 | [ma |
[0 | [ro0 | [k |
Zuricksetzen, wenn
Bedingung Wert [kg] Kommen tar
R ‘ 85 | Palette voll, Palette tauschen
‘ 85 | Fehler: Pallette Uberladen

CILL €] €] €] €&

Abbrechen Hilfe

03.08.2022
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Analogue Module 2nd Generation

General

PILZ [A-43
Speed module

Programming exercise motion
monitoring

Analogue module

03.08.2022

Features
» Module is connected to the right page

» 4 safety analog inputs
— I[EC 62061: SILCL 2
— 1SO 13849-1: PLd

» Monitoring of current

» Up to 6 (PNOZ m BO = 24 analog inputs) or
12 (PNOZ m B1 = 48 analog inputs) modules can be
connected to the base unit

» Condition
— Hardware: PNOZmulti base unit
up toV 2.5 (PNOZ m BO)
— Software: PNOZmulti Configurator
uptoV 10.8.0

PNOZmulti - Programming and Service

=0V 24Vn.c.n.c.
=10+ 10- 11+ 11-

PILZ
PNOZ m EF 4AI

Power
Run
Diag
Fault

| Fault

S 772160
i |
x 000001 )
12+ 12- 13+ 13-
20V 24V0V 24V
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Analogue Module 2nd Generation PIiLZ

Wiring

PILZ [A-44
Speed module

Programming exercise motion
monitoring

Analogue module

03.08.2022

2-wire connection, voltage supplied to the sensors via analogue input module

PNOZ m EF 4Al

X1, X3

L +
i ‘/L )
- i L ] Sensor (SIL2)
10+ - '
L
10- — —
24V
ov [
+|
/L S (SIL2)
Lo L ensor
Vo - v
11+ — T
- — —

2-wire connection, voltage supplied to the sensors externally

X1, X3

PNOZ m EF 4Al

24 V- Sensor
1 ]
i 7
| | ) R P, Sensor (SIL2)
10+ ' >4<T—-
10- —
24V
oV : 24 V- Sensor
v N B —
i 4
P . yé Sensor (SIL2)
11+ 5 T
M- | —
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Analogue Module 2nd Generation P"_Z

4-wire connection, voltage supplied to the sensors via analogue input module

PNOZ m EF 4Al
PILZ | A-45 - I
i q | Sensor (SIL2)
P - Y,
Speed module 10- — T
L 24V] ov‘
Programmlng exercise motion ay i
monitoring —
" ov
Analogue module < A |
X ov] v
11+ —
[ Sensor (SIL2)
- L

4-wire connection, voltage supplied to the sensors externally

UWZiV-feﬂsor
PNOZ m EF 4Al I [
Pl ov]  2av
10+ — . L
L % 5 (SIL2)
i | 54 | sensor
10 | /
il !
24V
ov 0Vi24v- Sensor
) -
. | [
= [
* iR
11+ T i
U Sensor (sIL2)
- i
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Analogue Module 2nd Generation
Software elements

» Several elements:
Bz | as — A_nglog Input elemgnt
Speed module — Billing and calculation elements
— Area monitoring elements

Programming exercise motion
monitoring

Analogue module

PILZ

THE SPIRIT OF SAFETY

B——  _(Analogwert 1 grdRer als 48kg)

E >
38 .205 45 kg
(5 G —
az2.ig D — |
® 5
=7 ./I
@
L 01% | mA =+ kg
£ —
—< u
(CR 2
W <
38 .205 20 kg
mA e s
a2.11 — |
® 2 6
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Analogue Module 2nd Generation

Software elements

PILZ |

Speed module

Programming exercise motion
monitoring

Analogue module

03.08.2022

|
)

0,1 %

Analogue input
element

Plausibility

PNOZmulti - Programming and Service

Function element for processing the analogue signals of the
module PNOZ m EF 4Al.

This element has the following functions:
- Tolerance and current equivalent

- Working range monitoring

- Restart behaviour

Function element for connecting two analogue input elements
with integrated plausibility test. The deviation of both values is
monitored.

Tolerance types:

-Percentage tolerance

-Absolute tolerance

-Absolute/percentage tolerance

A temporary deviation of the value can also be set via the
“Peak Tolerance” tab. A tolerance time and a tolerance period
can be set.
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Analogue Module 2nd Generation

Software elements

PILZ |

Speed module

Programming exercise motion
monitoring

Analogue module

03.08.2022

=&

<®

Scaling

Mathematical
operation

The scaling block is used to convert the input value into an
output value.

The current, checked for plausibility, is configured on the input
side; the scaled limit values are set on the output side. The
unit of the configured value is also entered. This will be set
and displayed automatically in all subsequent elements.

The input value X is offset with the input value Y via a
mathematical function.

The following mathematical functions are available:

- Addition

- Subtraction

- Average

PNOZmulti - Programming and Service 52



Analogue Module 2nd Generation
Software elements

PILZ | K

Speed module

=

Programming exercise motion The constant element allows a consistent variable constant to
monitoring ¢ Constant be added in mathematical operations. A constant can have a
Analogue module positive or negative sign.

Range monitoring is used to monitor analogue words. These
may or may not have been calculated.
> One threshold is monitored per element via the conditions
n - Greater than
0 Range - Less than The switch-on and switch-off threshold can be set
* monitoring separately.

u This element serves as the interface between the analogue

values and the main program’s binary system. Only its output
! can be connected to a program connector output.
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