PILZ

THE SPIRIT OF SAFETY

Chapter 4
,Software elements®




FS-Input Elements PILZ

PILZ |04-3 E-STOP Ensures that a hazardous movement can be stopped easily and safely. The
Input Elements hazardous movement is stopped when the E-STOP pushbutton is
Logic Elements ?"‘ operated. Switch types:
Flags —;.--—Hc " _ —
Timer / Counter 0 o u BEy -~ Typel Category 1..2
Output Elements E-sTOF NC

Ne
Press- & Burner Elements 1. %" T}'pe 3 Category 3 (a = 0'3') _
Programming exercise B &P’_ _ _
Brint report H 1 Ne * Type 3- simultaneity | Category 3.4 (a<35s) |2 le —lale
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FS-Input Elements

PILZ |04-4

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

Safety gate

Ho.
DSafE-E?— _

Late

B

mf P .

Prevents people entering a danger zone. The safety gate interlock is
equipped with a switch. When the safety gate is opened, the hazardous

movement is stopped and automatic start up is prevented. Switch type:

NE - Typel Category 1..2 ] |
NC — p—
No~_ Type2 Category 1..3 (a = )
NC |
no~t TypeZ2-simultaneity | Category 1.3 (a<3s) - —la|e
NC — p—
e Type3 Category 3 (a = ) _
NC
et Type3- simultaneity | Category 3.4 (a <3 s) - —|a e
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FS-Input Elements =1 |

PILZ | 04-4 Safety gate Prevents people entering a danger zone. The safety gate interlock is
Input Elements equipped with a switch. When the safety gate is opened, the hazardous
Ll s “:P J movement is stopped and automatic start up is prevented. Switch type
Flags ) HE
Timer / Counter £,.|.-":'
Output Elements DS%‘—:‘E; _ N 1
' :
= Gate w:; Typed Category 4 (a = ») — —
Press- & Burner Elements |:|- —_—"
Programming exercise ﬁ;,-; . )
Type4- It L
Brint report = F El 7 Not ype 4- simultaneity| Category 4 (a<3s) . Rn
NC —
%,;’Typ 5 Category 4 (a = x) ] -
et 1 [
NC m—
N Typ 5- Gleichzeitigkeit | Category 4 (a < 3 ')
e —|ale —>|a |«
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FS-Input Elements

PILZ | 04-4

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

Safety gate with
guard locking

&

-
ne_ t
E.Safety
gate w.

II:"g;uzln:l. .

mtP

PILZ

THE SPIRIT OF SAFETY

A: Prevents people reaching into a danger zone and B: Protects assets such
as tools or workpieces. The safety gate interlock is equipped with a switch.
When the safety gate is opened, the hazardous movement is stopped and
automatic start up is prevented. Switch types:

MNC — p—
NE Type 3 Category 3 (a = ) .
NC
NE _ ,
nc  t Type3-simultaneity| Category 3.4 (a<3s) N Slale
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FS-Input Elements

PILZ | 04-4

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

Light grid/
Light curtain

b |

WC
= 1~
nc T
.L1' ght- .
curtain

Etp ,

Pie

Prevents people entering a danger zone. The light curtain sends light
beams to sensors. If the light beams are broken, the hazardous movement

is stopped.
Switch types:

NC

Nc: Type3

LG/LV mit SIL 3 (a = »)

NC
— - . .

t Type 3- simultanei
ne * Typ ty

LG/LV mit SIL 3 (a < 3 s)
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FS-Input Elements

PILZ | 04-5

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

Two-hand
pushbutton
[

T Mg I
e
P ruo-hang M
h -
Dbﬁﬁnn
5

Prevents people reaching into a danger zone. If two controls are operated
with a high degree of simultaneity, the hazardous movement is
performed. Switch types:

T Cat 3.4 — \—

NOMT ategory 3.. — -

NI Typeb

No» IPE (a <500 ms, b = ) 1 J
—»| 3 |&— —=|b :

S Tvoe7 2Hand-Sensors with SIL 3 = -

No~_ YP (a <500 ms, b = «) [
—>|a & — b &
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FS-Input Elements PILZ

PILZ | 04-5 Safety mat A safeguard that detects a person standing on it or stepping on to it. An
Input Elements input device reacts to pressure. (Safety mats that operate on the basis of a
Logic Elements «JL: short circuit must use test pulses.)
Flags Switch types:
Timer / Counter — —
DSafet_',r _

Output Elements NC

mat s _ f—
Press- & Burner Elements E" ﬂ.w_ CateQOry 3 (a = 00)
Programming exercise @ E} —>|a|€ —>|a €

g

Print report
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FS-Input Elements PILZ

Used during setup when the safety device is deactivated, for example, to

PILZ | 04-5 Enabling switch
- 9 allow commands for hazardous movements from other controls to be
nput Elements performed. However, enabling switches may not initiate any commands for
e % hazardous states.
NiC
| o
Flags — Switch types:
Timer / Counter o = L= N
Enabelin
Output Elements g switch _
Press- & Burner Elements ﬁ;/‘ Typel Category 1..2
Programming exercise (E.:] E - NC — pr—
Print report NC Type3 Category 3 (a = =) _
NC
nc_ £ Type3-simultaneity| Category 3..4 (a <3 s) —|ale —a |«
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FS-Input Elements

PILZ | 04-6

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

Foot switch

M I
-
ne t
E' Foot- .
switch

(O] DR

Used to start the plant through operation of a foot switch.

Swithc types:

NE, -~ Typel Category 1..2 ]
NC — —
No~_ lype2 Category 1..3 (a = «)

NC I

E:E Type 2- simultaneity| Category 1..3 (a <3 s) —>lale —|ale
NC — p—
ne _ Type3 Category 3..4 (a = «) - .

NC

nc_ t Type3-simultaneity| Category 3..4 (a <3 s) Slale Slale
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FS-Input Elements

PILZ | 04-6

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

User-Defined
element

X

-
mc t

- N
Pendulum
Tlap

T,

EtP .,

Pie

Input element with a neutral symbol for the representation of the
protective device to be monitored.

Switch types:

N_c.l.-’Typ 1

Category 1

NC

Ne
no~ Typ2

Category 1..3 (a = «)

NC

no ~ X Typ 2- Gleichzeitigkeit

Category 1.3 (a<3s)

NC

Ne
ne Typ3

Category 3 (a = «)

NC

nc  ETyp 3- Gleichzeitigkeit
. L.

Category 3.4 (a<3 s)

PNOZmulti Programming and Service
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FS-Input Elements

PILZ |

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

Operating mode
selector switch

(M3

Operatin
g Mode
Switch

o

Enables the operation of a system to be divided under defined conditions
(setting up, taking out of operation, automatic operation etc.). Operating
mode selector switches must be configured in such a way that they do not
initiate any hazardous movement and do not override any control
commands that have already been given (Reset). On this element, an
operating mode selector switch can have up to 8 different operating
modes.

Switch types:
~ Type9
— Category 3..4
(@a>15ms <1s)
fo . .
Hint: no two operating p—
__ modes at the same time
ETYPEIS —2| &= —3| |[€— | |&
a a a
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> Input Elements PILZ

THE SPIRIT OF SAFETY

Switches / Push Buttons

PILZ |04-7

Input Elements

(»)

Key switch Switch type:

NE  Tvp 16

03.08.2022 PNOZmulti Programming and Service 13



> Input Elements PILZ

THE SPIRIT OF SAFETY

Schalter/Taster

PILZ |04-7

Input Elements

03.08.2022 PNOZmulti Programming and Service 14



FS-Input Elements PILZ

Detection of shorts between contact in the input circuit

Connections:

Test Pulse Suppression on inputs

PILZ | 04-8 (®) Centralised I/0s () Decentralised I/0s

Input Elements

Input 1: Equipment D | -342 w0 1O i Mot-Ha ~ | usek: | Test Pulse 0+

Logic Elements

Input 2: Equipment D | -342 10 11 Mot-Ha ~ | 4 Test Pulse 1~

Flags

. @ectinn of shorts between contacts in the input circuit
Timer / Counter

Output Elements

Press- & Burner Elements

! !
Programming exercise T 20m !
| 1
Print report l—l
e gy
p .
T ! !
1 |
] i
bl A
1 Mo I Tome)
™ | |
1 L |
| | e 1
N+ :4n-s| J :4rrsl |
r‘Gm5| rs.-r;l
— . . | |
e H
I4m5| :4ms:
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FS-Input Elements

Test clock suppression at the inputs

PILZ | 04-9

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

Connections:

Tt?t Pulse Suppression on inputs

Input 1: Equipment ID:

Condition:
» Sensors with OSSD outputs from third-party devices with a test pulse duration ti

of > 300 us

-3A2

s | |0k [i0.Mot-Ha ~ | uses: | Test Pulse 0

High

High

- “E'
; HE
0ssDy ‘ \

Low

|

e

058Dz

Aj

» PNOZmulti from 2" generation
» Switch type 3 or switch type 3 with simultaneity

» Increase of the reaction time by up to 15 ms is permissible

PNOZmulti Programming and Service
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Start Types =1 |

Automatic Start Monitored Start Manual Start
PILZ |04-10
Input Elements Start Types Start Types Start Types
Logic Elements (@) Automatic Start () Automatic Start () Automatic Start
:;g:rlcoumer @ (C) Monitored Start J—‘]'_ (®) Monitored Start F () Monitored Start
() Manual Start () Manual Start (®) Manual Start

Output Elements

Press- & Burner Elements

Automatic restart is only permitted for automatic doors or for guards with rear
pedal protection.

Programming exercise

Print report

For a manual reset function, the standard requires:
by a separate, manually operated device in which SRP/CS must be provided,
may only be achieved if all safety functions and protective devices are functional,
must not itself initiate any movement or hazardous situation,
must be an intentional act,
must enable the controller to accept a separate start command,
may only be performed by releasing the drive element in its actuated on-position.

03.08.2022 PNOZmulti Programming and Service 17



Speed- and Threshold Monitoring Elements

PILZ | 04-11

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

Protection type Standard Level
Speed/standstill IEC 62061:1SO SILCL2... 3"
monitoring 13849-1.: PLd...e"
Threshold value IEC 62061:1SO SILCL2... 3*
monitoring 13849-1: PLd...e"

PNOZmulti Programming and Service

PILZ

THE SPIRIT OF SAFETY
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Speed- and Threshold Monitoring Elements
»1st generation

FLz Motion Monitoring  The speed monitor logic element is used to configure the speed monitor

Input Elements

_ - . PNOZ mslp ... msdp.
Logic Elements L L . -
g oy ehzant The speed monitor monitors:
- Standstill, up to 8 overspeed values (16 on the ms4p), hysteresis and

Timer / Counter

=3

= - direction of rotation (note: direction of rotation is not monitored on
Output Elements - B .. . h
Press- & Burner Elements . prOXImIty S.Wltf: es). .

Elschaner 1 The following input devices can be evaluated:

Programming exercise

- Incremental encoders (TTL, HTL and SinCos)

Print report C_NE 3
- Proximity switches
Analog The analogue element is used to monitor the range and threshold of
== analogue input devices as current or voltage.
.1
Analog - E
ST2ine B
E
4]
E
=
| e
|| =
= It -]
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Motion Monitoring Elements
»2nd generation*

PILZ | Motion monitoring The motion monitoring element serves as the basis for
Input Elements q . q
— the configuration of the speed monitor module:
Logic Elements s _PNOZ m EF 1IMM
Flags 1:X12

- - - PNOZ m EF 2MM

The following elements are available for safe
monitoring functions:

-SDI: Safe Direction Monitoring

Timer / Counter

Output Elements - J‘.t 1

Press- & Burner Elements

Programming exercise

i SO 506 <k 1 0 SOS: Safe Operating Stop
- o2 4x2 T _GSR: Safe Speed Range
m -SS1:SafeStop 1
: ¢ =R+« mR ° _552:Safe Stop 2
y olo ~ o = - SSM:Safe Speed Monitoring
o, ™ @ o o - SLA: Safe Limited Acceloration
" . i | B ® - SAR: Safe Acceloration Range
] |
m[}F = m[} 7 8 1|
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Analog Monitoring Elements
»2nd generation*

PILZ |

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

Analog modules

3.8 ...205
>
&
L 1
=7 i +
L 4 *» *
L 01% x
* +* L
s ® *:
@ 2 3 4
> p— 5
1] . a 1
L * *
[ | |
& 7

[=1

The analog element is used for range monitoring of
analog encoders in current or voltage.

The following elements are available for safe
monitoring functions:- Plausibility

- Scaling

- Mathematical operations

- constant

- Threshold value monitoring

- Area monitoring

- Diagnosis

PNOZmulti Programming and Service
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Input Elements for Special Functions
»,PSENiInI and PlTreader*

PILZ |

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

PSENINI
- oo -
] o .
-

-

P SEMNinin
L

m [+ 1

PlTreader

O

»=10
{]

Zugangsg

1a
o HPRE

In connection with the safety switch PSENini, this element is
used for safe position monitoring at cams for max. 3 positions
(3 PSENini).

Access authorisation:

The input element PITreader authorisation is used to configure authorisation
with the PITreader on the PNOZmulti.In authentication mode Transponder
data, a user can log in by inserting a transponder key in the reading range of
the Authenticate PITreader.Authentication is based on the authorization
—— stored on the transponder key. The PNOZ m B1 reads out the

s

f Inail ET transponder key that is currently authenticated via
A8 Modbus/TCP.
| Note: This element is only supported by the PNOZ m B1.

g

PNOZmulti Programming and Service 22



Input Elements for Special Functions =14

»MSO flex*

PILZ | 04-13 +

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

MSO flex

MSO flex visu

The input element "MSO flex" is used to monitor the safety-related selection of

safe operating modes in conjunction with the PITreader and a button or keypad.

— 2 to 8 operating modes can be configured

— Operating mode 1 is always configured and must be the safest
operating mode

— Optionally, operating modes can be configured as service
operating mode

— An element output is assigned to each configured operating

The input element "MSO flex visu" is used to monitor the safety-related selection
of safe operating modes in conjunction with the PITreader and a visual display
unit (HMI).
— 2 to 8 operating modes can be configured
I — Operating mode 1 is always configured and must be the safest operating

mode
- — Optionally, operating modes can be configured as service operating

mode
— An element output is assigned to each configured operating mode

PNOZmulti Programming and Service 23



Input Elements for Special Functions

,,Muting*

PILZ |

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

Parallel muting

is

BHEODOEODE

Sequential muting

E Y

o =

= 1' |
E ]

(7]

] ]
| 3

Cross muting

° e
| |
1z

™|
= X

mf

The following operating modes are available:

Parallel muting
Sequential muting

Cross muting
The muting function element is used to temporarily suspend safety functions
(ESPE/AOPD) without interrupting the process (muting).

For a limited period of time, and for a specific operational phase (e.g. when feeding
materials), it will suspend the effect of safety devices during the working process. Once
completed, it will reset the safety function.

Features:

e  Muting via light beam devices or limit switches

e Override option in case of fault

e Max. muting time monitoring can be set

e Muting sensors can be monitored for simultaneity

e Configuration of bounce time for muting sensors that use contacts
e Sequence of the muting sensors can be monitored

PNOZmulti Programming and Service
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Elements for Safe Connections

PILZ | Cascading The cascading element combines two PNOZmulti
Input Elements = using the cascading inputs/outputs (Cl+/Cl- and CO+/CO-).
Logic Elements I_|f|—|
s 1 Bit connection Category 4
Timer / Counter
Output Elements Link module The link module element combines two PNOZmulti base units,
Press- & Bumer Elements using the Safe-Link modules ml1lp, mmllp and/or m EF Multi Link.
Programming exercise ﬂ_E
Print report =100m

(max. 1000mb, 32-bit connection Category 4

Safe Ethernet The safe Ethernet connection SEC (Safe Ethernet Connection) enables a

Connection (SEC) point-to-point connection of 48 virtual inputs and 48 virtual outputs
between a PNOZmulti base unit and a PSS 4000 device. The inputs and
ﬂ'ﬂiﬁ outputs are safety-related.

- u 48-bit connection Category 4

03.08.2022 PNOZmulti Programming and Service



Exercise P“‘z

ik To achieve Category 4, switch type Type 1

= Typ3-Simultaneity _ Type3
Input Elements AT e LT (TP PP P must be selected on the E Type 3-Simultaneity

Logic Elements =1 STOP element.

PILZ |04-17

Flags =4 Also, to achieve Category 4 on the PNOZmulti and therefore test pulses

Timer / Counter =10 achieve PL e, all 2-channel contact-based sensors that do not differential voltages
o =4 - : . additional voltage
iU EIRmRTES = exhibit any dynamic change must be checked for short circuits

Press- & Burner Elements E@z@ 1 and shorts across contacts using two different

(0]
Programming exercise =] Test pUlSES ; gg (y/o
E ................................. . s 0

Print report = > 09 0

—T Sensors with OSSD outputs, such as light grids for example, can  with

= achieve PL e of ISO 13849-1 ......... . WIthout testpulses, 2
=] depending on the sensor's safety characteristic values.

03.08.2022 PNOZmulti Programming and Service



Exercise

PILZ | 04-17

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

Safeguards that need to be reset are to be started by disengaging
the actuator. This is recommended in ISO 13849-1 under start type.
Three start types are available on the PNOZmulti. For these
safeguards to satisfy ISO 13849-1, the following start type should

be selected: ....... Monitored start. ...
The muting function suspends the effect of ....... one ..
machine safeguard(s) for a time ... limited operational

phase (e.g. when feeding materials). Once completed, it resets the
safety function.

PNOZmulti Programming and Service

THE SPIRIT OF SAFETY

Automatic start
Monitored start
Manual start

one
more
all

limited
unlimited

A




Logic Elements

PILZ | _U_N_D This element has 2 to 5 inputs and one output. The output will not be "1" until all inputs
Input Elements - & are "1". The inputs and outputs can be negated.
. Bp W The lower of two inputs can be configured as a standard input. The second input must
Logic Elements - be a safe input
Flags = PUt.
Timer / Counter ODER
Output Elements ‘" |'31'
e - This element has 2 to 5 inputs and one output. If at least one of the inputs is "1", the
. _ Wor | output will be "1". The inputs and outputs can be negated.
Programming exercise o
Print report u
Negation
|1—}] This element has one input and one output. When the input is "1", the output will be "0".
Byor n
EXKLUSIV-ODER
| '=ﬂ
L This element has 2 to 5 inputs and one output. Only one of the inputs needs to be "1" for
. u the output to be "1". The inputs and outputs can be negated.
|
cl
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Logic Elements PIiLZ

EXKLUSIV-ODER (2k+1)

- ﬁ The non-equivalence element has 2 to 5 inputs and one output. An odd number of inputs
S must be "1" for the output to be "1".

PILZ |04-18

Input Elements

Logic Elements Byor woppl
|
Flags
[ |
Timer / Counter
Output Elements AQUIVALENZ
. _'- H H f n n a
S L b The_ equwalenc_e elernf:nt has 2 to 5 inputs and one output. The output will not be "1" until
all inputs are either "1" or "0".
Programming exercise Myor [ |
Print report .
= |

03.08.2022 PNOZmulti Programming and Service 32



Logic Elements
,Memorizing logic*

PILZ | RS-Flipflop
Input Elements RS
Logic Elements 5 This elem_ent ha_ls 2 inputs (S_et S, Reset R) and one output, Q.
- FlipFlopll The RS flipflop is reset dominant.
a9s u The output cannot be set to "1" if the reset input is "1".
Timer / Counter 1
Output Elements
Press- & Burner Elements . . .

- - Start The start element has one input, one trigger input and one output. The start release for
Programming exercise the start element is connected to the input. A start button for enabling the safety circuit is
Print report connected to the trigger input. Only if the start enable has a '1'.the output can be set to

‘1" with an edge at the trigger input. The output remains at '1' as long as the start enable

remains at '1' (self-holding principle).

.||'.||_|-"| ]- 4 E = . | Start release = (VKE1) |

Start
ar B - \\\n

o
BEL-mE

___B-Hii

| Trigger input (0>1 or 1->0)
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> Logic Elemente PILZ

»opecial functions* A —

Edge detection

PILZ |o4 19

Loglc Elements

Initialization

03.08.2022 PNOZmulti Programming and Service 34



Logic Elements

,Connection points“ and ,,loops*

PILZ |

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

Source

Connection Piont

U
[0
1

DSafety_
ALL_Okay

Destination

Connetion Point

W
;

Safety L]
ALL_Okay

Loop-Output
B LOOP.8 (Toggle Switch)

Loop-Input

(Toggle Switch) LOOF.®@

—n

A connection point can be used to continue wiring in a different place. This is necessary
when a piece of wiring cannot be continued. For example, if a circuit has to be continued
on another workspace page. The output of a function element or logic element is linked
to a “source connection point”. The “source connection point” is given a number (1 ...
255) and an Equip-ID. At a different place in the workspace, a “destination connection

point” with the same number and Equip-ID is inserted and the wiring is continued from
there.

With the loop, wiring can be continued at another point as with the connection points. In
contrast to those here, a feedback is allowed. The output of a function element or logic
element is linked to a loop output. It receives a number(1 ... 253) and an Equip-ID. At a
different place in the workspace, a loop input with the same number and Equip-ID is
inserted in order to continue the wiring.
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Logic Elements
,Connection points“ and ,,loops*

PILZ | 04-21

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

Rules:
» Target to source is not allowed
weno s —m— afs] 21
. B | (B
Rules:
» Aloop input can not be connected to a loop out.

» Example: Pl gt

gggggg

- Toggle SWItCh aasams (—o—g "

PNOZmulti Programming and Service

&
Canno

PILZ

LOOF.& {(Toggle Switch)

put to a LOOP output.

THE SPIRIT OF SAFETY
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Time Elements

PILZ |

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

Switch-Off
Delay

O

1600ms
WTOF |

t 0O

o]

Switch-On
Delay

1500ms
WTON ]

=

Pulse
Generator

1500ms

.Taktgen-.
erator

Jn

If the status of the element's input changes from "0" to "1", the output
will switch to "1". If the input switches from "1" to "0", the delay time is
started. The element can be configured with or without retriggering.
The permissible delay time is between:

20 ... 655350 ms in 10 ms steps, 1 ... 655 seconds in 1 s steps, 1 ... 10

minutes in 1 minute steps.

If the status of the element's input changes from "0" to "1", the output
remains at "0". The delay time will start. The element can only be
configured with retriggering.

The permissible delay time is between:

20 ... 655350 ms in 10 ms steps, 1 ... 655 seconds in 1 s steps, 1... 10

minutes in 1 minute steps.

The pulse generator is not started until the input is "1". The output
supplies pulses at intervals which can be set within the element.

The permissible pulse duration is between:

20 ... 655350 ms in 10 ms steps, 1 ... 655 seconds in 1 s steps, 1 ... 10
minutes in 1 minute steps.

PNOZmulti Programming and Service

Without retriggering:

Input | ’ I ‘
Output I
t et

With retriggering:

Input ‘ | I |
Output I ]
—t

With retriggering:

Input l I ’

Output | |

— t—>

Input

Output
>t |(— >t t
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Event Counter

PILZ | 04-23

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report

03.08.2022

Forward Counter

221

60000
Bcyp B

mt

Forward/Backward
Counter

+ =4

=il
[ +| 8]
1000
GO000
CUP/s
H[DDHI"II 1]

mf

When the status at the input has changed from "0" to "1" a preset number of times, the
output on the event counter will switch to "1".

It may be reset automatically or via the reset input.

When the status at input 1 changes from "0" to "1", the counter is incremented by one;
when the status at input 2 changes from "0" to "1", the counter is decremented by one.

The output on the event counter switches to "1" when the specified value has been
reached.

It can be reset automatically or via the reset input.
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PILZ

THE

Type Standard Level

Monitoring of

ISO 13849-1: Kategorie1...4=>PLa ...e
Relay

Monitoring of

ISO 13849-1: Kategorie1...4=>PLa...e
valves
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Relay-Output

v N
1IN
N N
-5K1 N
N N
NC

Semiconductor-Output

E W
1
" ' B
m
N

This element activates the relay outputs of the PNOZmulti output O4 and O5 on the base
unit (Classic) / on the expansion modules PNOZ mo2p or mo4p. It can be configured as
a single or dual-pole output.

The feedback loop can be selected and deselected. This is connected on the lower

contact point. (NC)

This element activates both the safe outputs and the auxiliary outputs (PNOZ mc1p).
The safety outputs can be configured as a single or dual-pole output. The feedback loop
can be selected. This is connected on the lower contact point (NC).

E—

Number of cutputs

(O Single output () Dual output @gle output with advanced fault detec@

Configurable for base units of the Mini and 2nd generation
Increase of the PL value of the single-pole outputs from
PLd to PLe
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SICHERHEITS-
VENTIL

The output element safety valve is intended for the control and monitoring of valves.
This element is suitable for:

- single valves (single solenoid valve, 1-channel)

- - double valves (single solenoid valve, 2-channel)

- - directional valves (bistable valve, 1-channel)

In contrast to a semiconductor output or relay output, the switch-on and switch-off
monitoring can be individually set on the output element safety valve. ( TOn and TOff).
Thus, the control of indirectly controlled valves is also possible.The values for the
switch-on and switch-off monitoring (TOn/TOff) are freely adjustable: Permissible value
range: 50 ... 3000 ms

Options

[+] Continuous Feedback loop monitoring with controlled valve

Power-up monitering TOn (range: 30 - 3000 ms) 100
Switch-off rmonitoning TOFf (range: 30 - 3000 ms) 150
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FS-Output Elements: Feedback Loop
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Relay Output 24V
230V
\; — al.oB
|| _.\I_ —- a?.ob &—09Q
-5K1 — aZz.ol
|| e —- a2.01 ¢—1 - /_%

Semiconductor Output

FI B— al.oB
B - B—{ a0t

/] 1
|
ﬁk,. 0]
o o— T
| : L
Used to poll and monitor a control > e >
max. kein max.
element. 3s Zeitlimit 3s

Signals required at the FBL input (feedback loop):

» High signal. Before the output can be set.
» Changes to Low Signal within 3 sec, once the control element has been activated.
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Errors within the Feedback Loop PlLZ

THE SPIRIT OF SAFETY

Case of fault 1 Case of fault 2 Case of fault 3
1 1 ; 1 i
11 ¥ " L
PILZ [04-26 0 0 | L 0 —
Input Elements £ ] P
I 1 — : 1 — i A
Logic Elements 12 12 12 1 1]
0 : a 0 P é 0o L
Flags max.3s i Py
. o 1 ’ H 1 max. 3s
T oun
imer Q1 Q1 Q1 ‘
Output Elements 0 0 : 0
Press- & Burner Elements v ¥ v M v v
Programming exercise . _‘ ‘ ‘ ‘
Print report LED: —W— (I?EIPAU LT - LED: —_|_|_|_|—_
O-FAULT O-FAULT

11 —MN . +— al.ol

|2 —& Input 1 (I1) = Control input for driving the output
Input 2 (I12) = Input for feedback loop
Output (O0/01) = Output Terminals
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Logic Elements
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Inputs ans Outputs can be activated manually.
Reasons (Inputs):

For virtual inputs/outputs of the 4
communications and link modules. Eind Al ,
Outputs whose status must be polled.
For inputs connected to elements which
are however not positioned at the input
fields (e.g. logic, speed, output elements with FL monitoring).
Loop inputs

Paste Ctrl+V
Actireate... I}

Reasons (Outputs):

Virtual outputs of the fieldbus and link modules

Virtual outputs of the serial interface Find Al »
Decentralised standard outputs Paste Crl+V
Activate... I}
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Press Elements

»PNOZ m2p“ and ,,PNOZ m EF 8DI2DOT*

PILZ |
Input Elements
Logic Elements
Flags
Timer / Counter

Output Elements

Press- & Burner Elements

Programming exercise

Print report
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Operating Modes

)

-
| 1

Rotary Cam
Arrangement

Ie.

Byocken- ®
schalt-
werk

u 2

Light Curtain
E

B iche- W
varhang
+

m[} 3

The "Operating modes" press element is designed for the sequence control of eccentric presses.
Operating modes:

» Setup: Jog mode
» Single-stroke: Single stroke protection operation
» Automatic: Continuous stroke

Performance features:

Evaluation of the signals run-up and overrun cam of the rotary cam arrangement press element
The "Rotary cam arrangement” press element is intended to activate and monitor the mechanical
rotary cam arrangements.

The rotary cam arrangement press element includes three functions:
» Rotary cam arrangement monitoring

» Pulse detection for run monitoring

» Run monitoring

v

The "Light curtain” press element supports the following function:

» Counts interventions into the detection zone.

» MODE activates the element, enable condition for press movement through input parameter
Reset (1. stroke)

» Standard or Sweden mode

» Resetting the press element when there is no press start after 30 seconds

» Works in connection with the light curtain function element
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Press elemente (2nd generation)

PILZ | 04-29
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Burner Elements

»PNOZ m3p“ and ,,PNOZ m B1 Brenner*

PILZ | 04-29

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report
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EDEOOCOOENNEN

Burner

Al

L. 2, 3

BEOOEOOCOOOR

The burner element supports the following burner types:

vV vVvVVvvVvw

Master burner, direct ignition

Master burner, indirect ignition, joint flame monitoring
Master burner, indirect ignition, separate flame monitoring
Slave burner, direct ignition

Slave burner, indirect ignition, joint flame monitoring
Slave burner, indirect ignition, separate flame monitoring
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Programming Exercise 2
Input elements of the education system
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Input Elements

Logic Elements

Flags
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E-Stop

— TI‘““ o o— =
—: : p i e &%
Alr]
BT
5
=
Safety-Gate
PSENmag ,,PSEN 2.1p-10“
—o—= Tt g L]
5. ¥ flfzyg
a8
ﬁl%_a £ I

Light Curtain
»PSEN op...“

+24vdc

+Vdc
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E-Stop

Safety-Gate
PSENcode ,,PSEN cs3.1“

Light Curtain
»PSEN op...“

Slot0 Slot0 Slot0  Slot 0
T TO 10 12
24V ov

{d - - === — =T~

«~ = Safety-switch
S

n__I _____ |
CH1 CH2
) S ) S
Slot0  Slot0
11 13
peommeee *  Lichtgitter
bommnmmeee »  Empfanger !
©
:
©
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Programming Exercise 2 PILZ
Input elements of the education system

PILZ | 04-31 Relay with Feedback Relay with Feedback Loop (FBL)
Input Elements Loop (FBL) Se e
E 3A2 3n2 ~
Logic Elements 00 o1 @
RERREY AR . & o
Flags K121nc@)
K1.A1+ ([©) K2.A1+ (O) K1
Timer / Counter ciaih ko (@uxiiary- (ausiliary-
-5K1 5K2 K1 K2 contact) contact)
A {Contac’torJ kCuntador)l |
Output Elements T .1 K1.2Nc@ e
Press- & Burner Elements
Programming exercise A A
]’TT ”\T“"'; _______________________ -
Print report L.l el Feedback 32
plam Eaa Eam LOOp
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Programming Exercise 2

Specification

PILZ |

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise

Print report
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SF1

SF2

SF3

SF4

ZF1

ZF2
ZF3

When E-STOP (-4S1) is operated, the drive contactors (K1
and K2) are switched off.
Reset with neg. edge required.

When E-STOP (-6S1) is operated, the drive contactors (K1
and K2) are switched off.
Reset with neg. edge required.

When safety gate is open, switch off the drive contactors (K1
and K2).
Reset with neg. edge required.

When light grid is open, switch off the drive contactors (K1
and K2).

Protection against encroachment behind permits an
automatic start.

Function test required on restart.

System-Stop (like programmin exercise 1)
System-Start (like programmin exercise 1)

Lamp in the Start-Button (like programmin exercise 1)

PNOZmulti Programming and Service

100 ms

100 ms

100 ms

40 ms

100 ms

100 ms
100 ms

High

High

Med.

Med.

Low_2

Low_2

Low 3
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Programming Exercise 2
Cause and effect matrix

PILZ |

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise
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Cause Effect
Involved Inputs Safety Funktions Outputs Verification Validation
g o
g 5
:’3 — | = = ey [0}
£ slalslslalalT| cle %
3 sy ls|lela z | & ©
. K R N e el I N sleslolalt
) e E N I I I = B B = @ ol x| x ©
° < clcleclecl|lSIS]| | ©C [} [} N ~N | &2
o2 199l © UI UI - clz]ls|s2]|¢
E| D Jd| || d|le|le]lR]|s w|lw|2|2|8
o | © : o [¢] o] ol m|®|E|C 5 5 2 2| 2
c %) [®) - 4+ 4+ e (U} (U] S S > > b n c
] S zZ (%] (V) (V) (V] d 0 O O o o o) 0 o
© | Q9 oluluwlw|lw| ]2 7 T = = Q1 Qe o
5 S 9 . . . . g o} = = e E - - checked checked
Bl elzld|d|alals|5| 8@ A EHEE:
olalals| ||| 3| &I 3 glol<|<| "8 (ok / not ok) (ok / not ok)
ALL_OK: All safety devices are in order. System start
- 1 1 1 1 1 1 1 1 1 L yaevt I y P ON]JON | ON
is complete.
1121001111 1 NOT-HALT (SF1) at control panel operated YES | NO | OFF | OFF | OFF
1] 3 11 0]0(|1]1 1 NOT-HALT (SF2) aat danger point operated YES | NO | OFF | OFF | OFF
1 4 1 1 1 1 0 0 1 1 Safety gate (SF3) open NO | YES | OFF ] OFF | OFF
1 5 1 1 1 1 1 1 0 0 Light Curtain (SF4) interrupted NO | NO JOFF ] OFF | OFF
Verification done (ok / not ok):
V1 |Date:
Name:
Validation done (ok / not ok):
D1 |Date:
Name:
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Programming Exercise 2
Side strucutre

PILZ | 04-32

Input Elements

Logic Elements

Flags Page 1
Timer / Counter (S F)

Output Elements
Press- & Burner Elements
Programming exercise

Print report

Page 2
(Start-Stop)

03.08.2022

Safety function: When one of the
emergency stop devices is actuated,

when the protective door is opened °%®
or when the light grid is actuated,

the release for switching on the V
drive contactors is switched off. o

The machine drive can be switched

on with the start button and

switched off again with the stop

button.

The prerequisite is that the safety 5

functions have been enabled. ‘ | o

The drive contactors are monitored
with a feedback loop (FBL).

PNOZmulti Programming and Service
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Programming Exercise 2

Display of the program — page 1 (NEW)

PILZ | 04-33

Input Elements

Logic Elements

Flags

Timer / Counter

Output Elements

Press- & Burner Elements
Programming exercise
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(E-Stop-CH1_control_desk) -3A4.IME HE
{E-Stop-CH2Z_control_desk) -3A44.IM1 ———— ek

(Rest plant) -3A4.i14 —.ﬂ: L

{E-Stop_Danger_Foint_CH1) -3A7.i8 HE B .J_

(E-Stop_Danger_Point_CH2) -3A47.41 ——Pppint

(Rest plant) -3A4.i14 —.ﬂ: 5 —

=]
L)
1

——— Wsatety_
ALL_Okay

(Safety Gate CH1) -3A4,IM2 — ey, B

(Safety Gate CH2) -3A4.IM3 — B
(Rest plant] -3A4.i14 — K 5

(Light_Curtain_CH1) -3A4.i8 —IHEht B—
Curtain

(Light_Curtain_CH2) -3A4.i% —1

®P .
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Programming Exercise 2
Display of the program — page 2 (MODIFIED)
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(Stop-Button)

(Start-Button)

{-5K1_KZ.Drive_FBL)

-3A2

-3A4 4912

-3A4 413

-3A4 415

<=100m

Multi
link

PILZ
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————.-3A£.I"Il? {Lamp_Start_Button)

E B— -344 08 (Drive contaktor K1)

B ' B——  -3A4. 01 (Drive contaktor K2)

|:|-.I ? ih_ql
.5y5terl =
. [ Start

—— 8} s

Start

_a_.l':‘.uttun

Contacto
r K1 and
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Project Properties
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|
=

60 o]

C. [

Project Edit View Tools Simulation PNOZmulti
Mew
Open...
Close
Save
Save As...
Import
Export
Create and Print Reports...
Change User Level...
Write-Protect
Read-Protect
Project Properties... h

ptl BIP] & @

Configure Project Ethernet Connection...

Windows

Macro
Ctrl+N
Ctrl+0
Ctrl+W

Ctrl+5

Ctrl+P

[

PILZ

THE SPIRIT OF SAFETY

a¢ Project Properties

Project Mame: rny_first_Programm

ChUsershifischer\Pilz\my_first_Programm

Project Location: Yrny_first_Programm.mpnoz

Main Program

Created by: | lohn Doe

Reviewed by: | lane Doe

Company: | Fa. Doe
Marme: | PMOZmulti Training systern Gend

Project is an example for the training "PNOZmulti - Programming
User Text: and Service"

Locked Project

Details

Hardware: Baze Unit PMOZ m BO 1.3
Software: v10.12.0

Checksum safe: 7078

Checksum safe without Level 3: 7072

Checksum Level 3: 0

Total project checksum: 1088

Checksum Diagnostic Texts: 0

Help

PNOZmulti Programming and Service
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B 1384 x |j |¢‘

.-p-CH1_control_desk)
.-p-CH2_control_desk)

(Rest plant)

._op_Danger_Point_CH1)
._op_Danger_Point_CH2)

(Rest plant)

(Safety_Gate_CH1)
(Safety_Gate_CH2)

(Rest plant)

(Light_Curtain_CH1)

(Light_Curtain_CH2)

-3A4 IME
-3A4 IM1

-3A4.914

-3A7 .18

-3A7.41

S3AM4 914

-3AL2 IN2

-3AL IN3

-3A4.914

-3A4.18

-3AL .19

pE 1
GO . .

E-Stop 2 iffLe‘t]i_
EDanger _Kay

Point

—m3 3 —

ne Hm
e
no-t

.Safety
i;ate 1
rain._

—alK ;

L
=2

ne t

.Light =
.Curtain
®P .

On this page all security functions are evaluated. The link is made with an OR element. The transfer of the status of the safety functions is implemented with the flag "Safety_ALL_Okay".

On this page all security functions are evaluated. The link is made with an OR elernent. The transfer of the status of the safety functions is implemented with the flag "Safety_ALL_Okay”.
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Edit View Teols Simulation PNOZmulti Windows Macro [
£ MNew Ctrl+MN
Open... Ctrl+Q
PILZ | 04-47 Close Ctrl+W
Save Ctrl+5
Save As...

w

Input Elements

E‘Ji .'E

Logic Elements Import N

Export ¥
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it L [
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Timer / Counter

& . first_F /first_P - PNOZmulti Configurator - x
Output Elements e E8t Toos Windewe el
HnsEl o

W User Programs | &

Press- & Burner Elements

A Workspace [ my_first_Programm_1585395295238.pdf - Adobe Acrobat Reader DC

[ Workspace with cells

Programming exercise -

[AHardware Configuration

Datei Bearbeiten Anzeige Fenster Hilfe

Start Werkzeuge my_first_Programm... %

B %8 B8 D@ 19 KR P OO - BT BRI A

Display Messages Report
[ Hardware 1/0 Report

Print report

Diagnostic Points Report

Group Diagnostic Message Report
[ Connection Point Report
Test Pulse Report

LOOP Report

PNOZmulti Report

/I Report Program Connector-10s
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(@]

Macro Element Report
Motion Menitor Report
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Analogue Input Report
[APVIS Report
SafetyNET p Report
Operating Mode Report
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