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Introduction

1.1

1.1.1

1.1.2

Introduction

Validity of documentation

This documentation is valid for the product PSSu K F FAU. It is valid until new documenta-
tion is published.

This operating manual explains the function and operation, describes the installation and
provides guidelines on how to connect the product.

Retaining the documentation

This documentation is intended for instruction and should be retained for future reference.

Terminology: System environment A and B

The PSSu system can be used in two different system environments. The module's applic-
ation area is described in the chapter "Intended Use" of the manual.

The distinction is made between

» PSSu in system environment A

» PSSu in system environment B

The distinction is based on the application area of the PSSu system.

PSSu in system environment A may be used in the
» Decentralised system PSSu I/O
» Not in the automation system PSS 4000

PSSu in system environment B may be used in the
» Automation system PSS 4000, e.g. with

— Decentralised system PSSu I/O with SafetyNET p
— Control system PSSu PLC
— Control system PSSu multi

The module PSSu K F FAU is exclusively for use in system environment B (automation
system PSS 4000).
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Introduction

1.2 Definition of symbols

Information that is particularly important is identified as follows:

DANGER!

This warning must be heeded! It warns of a hazardous situation that poses
an immediate threat of serious injury and death and indicates preventive
measures that can be taken.

WARNING!

This warning must be heeded! It warns of a hazardous situation that could
lead to serious injury and death and indicates preventive measures that can
be taken.

CAUTION!

This refers to a hazard that can lead to a less serious or minor injury plus
material damage, and also provides information on preventive measures
that can be taken.

NOTICE

This describes a situation in which the product or devices could be dam-
aged and also provides information on preventive measures that can be
taken. It also highlights areas within the text that are of particular import-

ance.
INFORMATION
This gives advice on applications and provides information on special fea-
tures.
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Overview

2 Overview

PSENVvip is a camera-based protection and measuring system (electrosensitive protective
equipment) for press brakes. It consists of a transmitter, receiver and a PSSu module to
evaluate recordings. It monitors the detection zone between the transmitter and receiver
below the moving upper tool. Operation, visualisation and configuration is via a web inter-
face on the CNC or control system driving the press.

(] [2] (3]

Fig.: Components of the PSENvip

Receiver PSENvip R [1]

» Receives the light generated by the transmitter

» Sends image date to the special module PSSu K F FAU
» LED display for the status of the OSSD signal
Transmitter PSENvip E [2]

» Generates parallel beam

» 2 inputs for controlling the light source

Special module PSSu K F FAU [3]
» Image evaluation of the data provided by the receiver

» Evaluation of protected field and fast shutdown of the press if the protected field is viol-
ated

» 2 outputs to control the transmitter

» Communication via Ethernet interface with the CNC

» Troubleshooting and diagnostics

This operating manual describes

» The module's inputs and outputs

» The module interfaces

» Access to the module's I/O data types

Module types described in the manual:

» PSSu K F FAU-B: monitors a configured protected field for violation.

» PSSu K F FAU-P: reduces the protected field dynamically during the press stroke (dy-
namic muting) and monitors this dynamic protected field for violation.
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2.1

211

> Unless stated otherwise, the descriptions in this manual apply to both module types. The
common name for both module types is: PSSu K F FAU.

Further information on the PSENvip system can be found in the operating manual PSENvip
R, PSENvip E

Module structure

The module combines the function unit (inputs or outputs, interfaces) and connection levels
in one housing.

Wiring is via a Mini-lO socket, male connector and RJ45 connector (connection to HMI of
the press controller).

Module features
» For failsafe applications in system environment B (automation system PSS 4000)
» Interface for connecting the PSENVvip receiver
) Interface for connecting the PSENVvip transmitter
» 4 Digital inputs
» Configurable input filter time
» 2 Independent test pulse outputs that use different test pulses
» 2 Digital outputs
— Semiconductor technology
— Single-pole
— Positive-switching
— Current load capacity per output: 1,75 A
— Short circuit-proof
— Overload-proof
— Free from feedback
» 2 Dual-pole digital outputs
— Semiconductor technology
— Switches to 24 V (Ox+) and 0 V (Ox-)
— Current load capacity: 3 A
— Short circuit-proof
— Overload-proof
— High discharge voltage
— Free from feedback
) 2 Ethernet Interfaces
» Reset button
» LEDs for:
— Switch status of each input/output

— Module error
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— Module status

Accessories:

» Connector with spring-loaded terminals (necessary for operation)

2.2 Front view
A ]
cl:l pilz 1 rssukrrv B 2
On Eir RUN FLT
3 000 100 002  PROT HALT
001 101 003  0ssD MUTE*
102 RLNK MBU
103 HMI M2mM
LNK1 TRF1
LNK2 TRF2
X21
NC X31
100 ETH1
101 5
102
103 | 4
T 00
TO0O
To1 X32
TO01 ETH2|
0V<
/ N
RST O7
X12 X22
24 V> 24 V< X33
0 004 002 RLNK 10
O 00+ 002 5V<
O 00- 003
O 00- 8 003 9 X34
O 014 0V< 24 V<
O 014 [VAVAS ESY
O 01- 0 V< EON 11
0 01- 0V< 0 V<
0Vv> ov>
*PSSU K F FAU P only
Legend:

» 1: Name of compact module

) 2: Labelling strip with:
— 2D code
— Order number

— Serial number

— Hardware version number

» 3: LEDs for status display and module diagnostics

» 4: Connector strip X21 for connectors with spring-loaded terminals and labelling strip

> 5: Ethernet interface
) 6: Ethernet interface
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) 7: Reset button

» 8: Connector strip X12 for connectors with spring-loaded terminals and labelling strip
» 9: Connector strip X22 for connectors with spring-loaded terminals and labelling strip
» 10: Interface to receiver

» 11: Interface to transmitter
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3 Safety

3.1 Intended use

The module may be used for failsafe applications in system environment B (automation
system PSS 4000).

It provides interfaces for connecting the PSENvip.

It provides type 1 failsafe inputs in accordance with IEC 61131-2.

It provides type 1 single and dual-pole failsafe outputs in accordance with IEC 61131-2.
The outputs may be used to switch:

) Resistive loads

» Inductive loads

» Capacitive loads (refer to the characteristics "Capacitance C on single-pole outputs de-
pendent on load current I" and "Capacitance C on dual-pole outputs dependent on load
current ")

Intended use includes making the electrical installation EMC-compliant. Please refer to the
guidelines stated in the "PSSuniversal Installation Manual". The module is designed for use
in an industrial environment. It is not suitable for use in a domestic environment, as this can
lead to interference.

The following is deemed improper use in particular:

» Any component, technical or electrical modification to the module

> Use of the module outside the areas described in this manual

» Any use of the module that is not in accordance with the technical details.

NOTICE
Overvoltages can damage the module.

p

== Test and evaluate the potential implications of overvoltage on the module.
In doing so, consider the duration and level of the overvoltage.

INFORMATION

The module is supported by PAS4000 from version 1.10.0. We recommend
that you always use the latest version (download from www.pilz.com).

INFORMATION

Only use PSENvip transmitters and receivers from Version 1.0 with a spe-
cial module PSSu K F FAU B/PSSu K F FAU P from hardware version 01
and software version 01 (1.0.0).
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INFORMATION

Configuration of the muting end point is supported by the PSSu K F FAU P
from hardware version 2 and software version 1.1.

INFORMATION

Configuration of braking ramp monitoring is supported by the PSSu K F
FAU P from hardware version 3 and software version 2.0.

INFORMATION

Measurement mode is supported by the PSSu K F FAU B/P from hardware
version 3 and software version 2.2.

3.2 Safety regulations

3.21 Use of qualified personnel

The products may only be assembled, installed, programmed, commissioned, operated,
maintained and decommissioned by persons who are competent to do so.

A competent person is a qualified and knowledgeable person who, because of their train-
ing, experience and current professional activity, has the specialist knowledge required. To
be able to inspect, assess and operate devices, systems and machines, the person has to
be informed of the state of the art and the applicable national, European and international
laws, directives and standards.

It is the company’s responsibility only to employ personnel who
» Are familiar with the basic regulations concerning health and safety / accident prevention,
» Have read and understood the information provided in the section entitled Safety

» Have a good knowledge of the generic and specialist standards applicable to the specific
application.

3.2.2 Warranty and liability

All claims to warranty and liability will be rendered invalid if

» The product was used contrary to the purpose for which it is intended,

» Damage can be attributed to not having followed the guidelines in the manual,
» Operating personnel are not suitably qualified,

» Any type of modification has been made (e.g. exchanging components on the PCB
boards, soldering work etc.).
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3.23 Disposal

» In safety-related applications, please comply with the mission time T,, in the safety-related
characteristic data.

» When decommissioning, please comply with local regulations regarding the disposal of
electronic devices (e.g. Electrical and Electronic Equipment Act).
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Function description

4.1

4.2

4.3

Function description

Overview

The module monitors and evaluates the detection zone between the PSENvip transmitter
and PSENvip receiver. If a detection zone is violated, the module switches off its outputs.

Module and periphery supply

Module supply

» The module supply provides the module and the receiver with voltage.
Periphery supply

» The periphery supply is used to supply the transmitter.

» The periphery supply is used to supply the test pulse outputs.

» The periphery supply that supplies the outputs must be fed externally. The single and
dual-pole outputs must have a common supply voltage.

Inputs

» The inputs 100 ... 103 form two input pairs (100 and 101, 102 and 103). Only by using these
input pairs is it possible to achieve PL e (Cat. 4) and SIL CL 3.

» Test pulses can be used to check the inputs for shorts across contacts and correct func-
tionality.
» The inputs can be used to connect foot switches, for example.

» Configurable settings see Configuration [@ 21].

NOTICE
Possible loss of safety functions by using test pulses!

The duration of the test pulse can be longer than the configured input filter
time, whereby input signals are not detected. That way, an output may not
safely shut down and, depending on the application, may cause serious in-
jury and death.

Make sure that you always use an input pair for an input signal and that you
assign test pulse TO to one input in the input pair and test pulse T1 to the
other input in the input pair.

Test pulse outputs

) 2 test pulse outputs that use different test pulses (test pulse T0O, test pulse T01)
» Short circuit-proof

» Overload-proof

» Free from feedback

» Current-limiting

Operating Manual PSSu K F FAU B, PSSu K F FAU P
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4.4

441

Detection of shorts across contacts

» The test pulses are used to detect shorts between inputs. Shorts between inputs are de-
tected when the test pulses are different (test pulse TO0O, test pulse T01).

» Only the module's test pulses may be used to detect shorts.

» The module's test pulses may not be used to detect shorts between inputs on other mod-
ules.

» Shorts between inputs of the same module with the same test pulses will not be detected.
» Test pulses can be switched on or off.
> Test pulses are switched on in the default setting.

» When test pulses are switched off, the periphery supply is constantly available at the test
pulse outputs.

Outputs

Single-pole outputs

» 2 single-pole digital outputs

Output test

» Outputs that are switched on are checked via regular off tests.
— Test pulses for outputs that are switched on: see Technical details [ 64]
— Outputs that are switched on are switched off for the duration of the test pulse.
— The load must not switch off because of the test.

» Outputs that are switched off are checked via regular on tests.
— Test pulses for outputs that are switched off: see Technical details [ 64]
— Outputs that are switched off are switched on for the duration of the test pulse.
— The load must not switch on because of the test.

Testing for shorts

> Atestis regularly carried out to check for shorts between the outputs.

Excluding individual outputs from the output test:

» If a plant is particularly sensitive to the test pulses, the output test may be switched off for
individual outputs.

» The test must be replaced by other measures, depending on the safety requirement.
» When test pulses are switched off:
— The correct switch status is always checked.

— The output's ability to switch will not be detected until the next time the output is
switched on/off.
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Fig.: On and off test for single-pole outputs

Legend
t, Pulse duration of on/off test (200 ps)

t, Max. waiting time between the on/off test (approx. 4 ms)

t; Repetition time of on and off test in normal circumstances (approx. 2 s)

Characteristic for single-pole outputs: Output capacitance C dependent on load current |

c A |
10

04 06 08 12 16 2 24 28 32 36 A
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4.4.2 Dual-pole outputs

» 2 dual-pole digital outputs (cannot be used as a single-pole output)

Output test

» Outputs that are switched on are checked via regular off tests.
— Test pulses for outputs that are switched on: see Technical details [ 64]
— Outputs that are switched on are switched off for the duration of the test pulse.
— The load must not switch off because of the test.

» Outputs that are switched off are checked via regular on tests.
— Test pulses for outputs that are switched off: see Technical details [ 64]
— Outputs that are switched off are switched on for the duration of the test pulse.
— The load must not switch on because of the test.

Testing for shorts

> A test is regularly carried out to check for shorts between the outputs.

Open circuit detection (only on dual-pole outputs):

» The module will detect an open circuit between outputs O0x+ and O0x-.

» The result from open circuit detection is issued as a warning and the affected output is
deactivated.

» Connected loads with an impedance of greater than 0,17 kOhm are detected as an open
circuit.

» Unused outputs can be deactivated.

— Make sure that unused outputs are not switched on in the user program, otherwise a
warning will be triggered. The affected output will be shut down and deactivated.

NOTICE
Risk from high discharge voltage!

The discharge voltage when switching off an inductive load is up to -185 V.
The connected load can be damaged by the discharge voltage.

— Limit the discharge voltage if the connected load can be damaged by
this discharge voltage.
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U
1 T‘T»
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Fig.: On test for dual-pole outputs
Legend
t, Max. pulse duration of on test (4 ms)
t, Max. waiting time between the on tests (approx. 4 ms)
t; Repetition time of on test in normal circumstances (approx. 2 s)
u
) 1
o L
[ \ ] | | | | -
| kk—»k-ﬂl e
Moo Moot f
le e |
t3 | t3 1!
Fig.: Off test for dual-pole outputs
Legend
t, Pulse length of off test (0.2 ms)
t, Max. waiting time between the off tests (approx. 4 ms)
t; Repetition time of off test in normal circumstances (approx. 2 s)
ot
1
I
0 \
| N
> >l T
1] 11 (2 min) )
Fig.: Discharge voltage test
Legend
[1] Start of off test for dual-pole outputs
t1 Waiting time between discharge voltage tests (2 min)
t2 Pulse duration of discharge voltage test (approx. 0.3 ms)
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443

4.5

Characteristic for dual-pole outputs: Output capacitance C dependent on load current

cwr t
10

04 06 08 12 16 2 24 28 32 36 A

Notes

WARNING!

When wiring an output with capacitance it is essential to note the pulse dur-
ation, repetition period and scan time of the power-up test, otherwise the
load may switch on unintentionally.

» For applications in accordance with Category 4, PL e and SIL 3, detection of shorts
between contacts must be guaranteed either via the on/off test or through other meas-
ures (e.g. asynchronous switching). A short between contacts must be simulated during
commissioning.

Fast shutdown
The module switches the outputs off immediately when:

» The signal from the protected field evaluation (OSSD) switches from 1 to 0 (protected
field violated).

» The signal for dynamic muting (MUTE) switches from 1 to 0. (Object interrupts advance
measuring field.)

» The signal switches from 1 to 0 at one of the input pairs 100 and 101, 102 and 103. The
edge used to trigger the fast shutdown can be configured (see Configuration [@ 21)).
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Data
(FS)
* Pl Control Data PIO PIO
IOO & O—| 1[1] \18 Q
—0 000
101 >1 d R M
102 2 > 1“11 18 q
> © 001
103 - d Rr |_1[2]
& |
11 1S
| 1 >1 Q —0Q 002
0SSD = d e
X33 Mot {1 18 q
ute 2
‘ d R M —1> 003
|

[1] Deactivate fast shutdown for inputs
[2] Deactivate fast shutdown for outputs

4.6

4.6.1

4.6.2

4.7

Reaction times with fast shutdown

The overall reaction time with fast shutdown is independent of the PSSu cycle time.

Reaction time after protected field is interrupted

Times that influence the overall reaction time:

» Processing time of the camera system

» Processing time of the outputs

Maximum reaction time for shutdown with falling edge:

tFS'overaII reaction time max — 4 ms + 025 ms

Reaction time after signal changes at one of the input pairs

Times that influence the overall reaction time:
» Configured input filter time

» Processing time of the outputs

Maximum reaction time for shutdown with falling edge:

tFS'overaII reaction time max = (tconfigured input filter time + 025 mS)

Reaction time without fast shutdown

Information on the reaction times of the inputs can be found in the System Description

"Automation system PSS 4000".

Please note that the configured input filter time has an effect on the reaction time.
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4.8 Integrated protection mechanisms

When the PSSu E F PS1(-T) or PSSu E F PS2(-T)(-R) is used to supply the system, the
module supply is buffered for 20 ms if the supply voltage is interrupted.

The module provides the following diagnostic data:

» PSENVvip error (see operating manual PSENvip R, PSENvip E , under "Error messages")
» Start-up error

» Configuration error

» FS communication error

» Bus termination error

» Temperature error: too warm

» Test pulse error

» Input error

» Output error

The module has the following protection mechanisms:
) Test pulse signals are always buffered for 20 ms

» Common second shutdown route, tested regularly

» Cyclical output tests

» Tests for shorts between the outputs

4.9 Configuration
The module has the following configuration options:
Inputs:
» Deactivate fast shutdown for inputs
Default value: Fast shutdown is activated for all inputs

The data type "FS_O_FAU" can be used to deactivate fast shutdown for individual input
pairs.

For an overview of I/O data types see Access to I/O data types [@ 23].
» Edge used to trigger the fast shutdown

Default values: Fast shutdown with falling edge
» Filter times (default: 300 ps)
> Test pulses

Default value: The test pulses are activated for all inputs
Outputs
» Deactivate fast shutdown for individual outputs

Default value: The fast shutdown is activated for all outputs
» Output test for single-pole outputs

Default value:

The output test is activated for all single-pole outputs
Process data

» Overrun
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» Receiver position
) IP address (default IP address: 169.254.1.2)

Further information is available in PAS4000's online help.

The input filter time can be configured in increments of 100 ys. The input filter time de-
pends on the edge configured for fast shutdown. For each input filter time that is con-
figured, there are two values each for the rising and the falling edge:

» Safely filtered out; indicates which signals are safely filtered out.

» Safely detected; indicates which signals are safely detected.

|

INFORMATION

If the input filter times are short, the module's electromagnetic immunity to-
wards electromagnetic faults will deteriorate.

NOTICE

Signal times are only guaranteed if input pairs (100 and 101, 102 and 103) are
used.

Configured in-
put filter time
(FZ)

Fast shutdown with rising edge

Fast shutdown with falling edge

Safely filtered
out signal time

(us)

Safely detected
signal time (us)

Safely filtered
out signal time

(us)

Safely detected
signal time (ps)

200 13 100 10 200
300 30 200 110 300
400 130 300 210 400
500 230 400 310 500
FZ-270 FZ -100 FZ-190 FZ
3100 2830 3000 2910 3100
3200 2930 3100 3010 3200
3300 3030 3200 3110 3300
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4.9.1 Access to I/O data types
Data access is via pre-defined I/O data types:
Input data types
I-data I-data type I-data element Meaning
name
100 ... 103 |FS_I_DI Data: SAFEBOOL Input data 100 ... 103

FS_|_FAU_SIGNALS

OSSD: SAFEBOOL

TRUE: Protected field clear
FALSE: Protected field broken

Mute: SAFEBOOL

TRUE: PSENVvip is not in dynamic muting
FALSE: PSENVvip is in dynamic muting

OverrunMeasure-
ment: SAFEBOOL

TRUE: Overrun measurement active,
overrun measurement field not interrup-
ted, overrun not too long

FALSE: Overrun measurement inactive or
overrun measurement field interrupted
and overrun too long.

FS_| FAU_FAST_SHUT-
DOWN_TRIGGERED

10: SAFEBOOL
[1: SAFEBOOL
12: SAFEBOOL
13: SAFEBOOL

TRUE: Input has triggered the fast shut-
down

FALSE: Input has not triggered the fast
shutdown

OSSD: SAFEBOOL

TRUE: OSSD has triggered the fast shut-
down

FALSE OSSD has not triggered the fast
shutdown

MUTE: SAFEBOOL

TRUE: The MUTE signal of the advance
measuring field has triggered the fast
shutdown

FALSE: The MUTE signal of the advance
measuring field has not triggered the fast
shutdown
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I-data
name

I-data type

I-data element

Meaning

FS_|_FAU_SENSOR_STAT
E

SensorState: SAFE-
BYTE

Status of the PSENuvip:

Byte value (Hex)

0x00 - No significance

0x01 — INIT state: Start-up phase after

supply voltage is switched on. The system
is not yet ready for operation.

0x02 — RUN state: Normal mode. Protec-
ted field monitoring has been activated
0x03 - HALT state; minor, recoverable er-
ror

0x04 — TEST state system check

0x05 — ADJUSTMENT state: State to sup-

port alignment of the transmitter and re-
ceiver

0x06 — TOOL CHANGE: Tool adjustment
during tool change

0x07 — STANDBY state: Set-up mode.
Transmitter and receiver are switched off

0x08 — IDLE state: PSENVvip in waiting or
rest state

0x09 — Internal state

0x0A - MEASUREMENT state: Can only
be requested and ended via the add-on
module PSENvip IPM

0xOF - ERROR state, major error

0x10 — Fatal error

FS_|_ FAU_PROTEC-
TION_FIELD_SIZE

ProtectionFieldSize:
SAFEBYTE

The height of the protected field or the tool
height above the plate

FS_|_FAU_SENSOR_INFO

Sensorinfo: SAFE-
BYTE

Byte for transferring the tool classes or the
muting end point to the user program. For
further information see chapter entitled
Communication with the safety

system [@ 26]
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Output data types
O-data | O-data type O-data element Meaning
name
000 ... FS O DO Data: SAFEBOOL Output data O00 ... 003
003
FS O _FAU DeactivateFastShutdownlOI1: TRUE: Deactivate fast shutdown for input

SAFEBOOL

pair 100 and 101

FALSE: Activate fast shutdown for input
pair 100 and 101

DeactivateFastShutdownl2I3:
SAFEBOOL

TRUE: Deactivate fast shutdown for input
pair 102 and 103

FALSE: Activate fast shutdown for input
pair 102 and 103

DeactivateFastShutdownOSSD:
SAFEBOOL

TRUE: Deactivate fast shutdown for
OSSD

FALSE: Activate fast shutdown for OSSD

DeactivateFastShutdownMute:
SAFEBOOL

TRUE: Deactivate fast shutdown for mute
FALSE: Activate fast shutdown for mute

ProtectedFieldModeBoxBending:
SAFEBOOL

TRUE: Activate box mode
FALSE: Deactivate box mode

ProtectedFieldModeBackGauge:
SAFEBOOL

TRUE: Activate back gauge mode
FALSE: Deactivate back gauge mode

SystemlInit: SAFEBOOL

TRUE: Activate system check
FALSE: Deactivate system check

Acknowledge: SAFEBOOL

TRUE: Acknowledge protected field mode

FALSE: Do not acknowledge protected
field mode

PowerOffTransmitter: SAFEBOOL

TRUE: PSENVvip switches from RUN to
STANDBY state

FALSE: PSENvip switches from
STANDBY to RUN state

SensorControl: SAFEBYTE

Byte for transferring the tool classes or the
muting end point from the user program to
the module. For further information see
chapter entitted Communication with the

safety system [ 26]

PressCycleState: SAFEBYTE

The user program sends the current press
status

TRUE: In preparation
FALSE: In preparation
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410

4.10.1

Communication with the safety system

During communication, data is transmitted between the safety system and the module.
Please note the following:

» Communication must be sequential.

» Communication of the tool classes must be completed before communication regarding
configuration of the muting end point can take place.

Communication of tool classes

Communication between the PSENvip and safety system is required if you use tools that
cannot be safeguarded in compliance with the standards. This is the case with tool classes
2 and 3 (further information is available in the operating manual PSENvip R, PSENvip E un-
der "Safety" -> "Intended Use" -> "Tool Shapes".

Communication between the module and the safety system is conducted via the module
bus.

Communication is conducted:

» After switching on

» After a tool change

» After a request by the safety system

The module transfers the information about the detected tool classes to the user program in
the I-data type "SensorInfo".

Meaning of |-data type "Sensorinfo":

Value (Hex) Meaning

0x00 Init value, or invalid tool class

0x01 The module sends tool class 1 to the user program
0x02 The module sends tool class 2 to the user program
0x03 The module sends tool class 3 to the user program
0x04 Communication of the tool class was successful
0x05 Not used

0x06 The module starts communication

The user program sends the information about the detected tool classes to the module in
the O-data type "SensorControl".

Meaning of O-data type "SensorControl":

Value (Hex) Meaning

0x00 Init value

0x01 The user program in the safety system confirms tool class 1
0x02 The user program in the safety system confirms tool class 2
0x03 The user program in the safety system confirms tool class 3
0x04 Communication of the tool class was successful

0x05 Not used
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Value (Hex) Meaning
0x06 The user program in the safety system starts the communication
0x10 The user program requests the tool class

Communication sequence during adjustment after tool change or after a module reset

C [1] Start 5

§ [2] Start > <

g’ C'—[3] Tool class ;

o [4] Tool class—————»~ 3

3 [5] OK: o

5 C , . at
[6] OK >

Timeout from [1] to [3] max. 200 ms
Timeout from [3] to [6] max. 200 ms

Communication sequence:
» [1] The module starts communication.

— The value of the I-data type "Sensorinfo" equals 0x06 and the value of the O-data
type "SensorControl" equals 0x00.

» [2] The user program in the safety system is ready for communication.
— The value of the O-data type "SensorControl" equals 0x00.
» [3] The module sends the detected tool class to the user program in the safety system.
— The value of the I-data type "Sensor" equals 0x00: Tool class invalid.
— The value of the I-data type "Sensorinfo" equals 0x01: Tool class 1 detected.
— The value of the I-data type "Sensorinfo" equals 0x02: Tool class 2 detected.

— The value of the I-data type "SensorIinfo" equals 0x03: Tool class 3 detected.

» [4] The user program in the safety system confirms the validity of the tool class registered
on the safety system in step 3.

— The value of the O-data type "SensorControl" equals 0x00: Tool class invalid.

— The value of the O-data type "SensorControl" equals 0x01: Tool class 1 confirmed.

— The value of the O-data type "SensorControl" equals 0x02: Tool class 2 confirmed.

— The value of the O-data type "SensorControl" equals 0x03: Tool class 3 confirmed.
» [5] The module ends communication.

— The value of the I-data type "Sensorinfo" equals 0x04: Communication of the tool
class was successful.

» [6] The user program in the safety system ends the communication.

— The value of the O-data type "SensorControl" equals 0x04: Communication of the tool
class was successful.
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User program requests the tool class after a restart of the safety system

—[1] Request tool class—>>
<<—[2] Tool class—

[3] Tool class$——

[4] OK

Q0 [5] OK -

Timeout from [1] to [2] max. 200 ms
Timeout from [2] to [5] max. 200 ms

User Program
PSSu K F FAU

Communication sequence:
» [1] The user program in the safety system requests the tool class.

— The value of the O-data type "SensorControl" equals 0x10 and the value of the I-data
type "Sensorinfo" equals 0x00.

» [2] The module sends the detected tool class to the user program in the safety system.
— The value of the I-data type "Sensorinfo" equals 0x00: Tool class invalid.
— The value of the I-data type "Sensorlinfo" equals 0x01: Tool class 1 detected.
— The value of the I-data type "Sensorinfo" equals 0x02: Tool class 2 detected.
— The value of the I-data type "SensorIinfo" equals 0x03: Tool class 3 detected.

» [3] The user program in the safety system confirms the validity of the tool class registered
on the safety system in step 2.

— The value of the O-data type "SensorControl" equals 0x00: Tool class invalid.

— The value of the O-data type "SensorControl" equals 0x01: Tool class 1 confirmed.

— The value of the O-data type "SensorControl" equals 0x02: Tool class 2 confirmed.

— The value of the O-data type "SensorControl" equals 0x03: Tool class 3 confirmed.
» [4] The module ends communication.

— The value of the I-data type "SensorInfo" equals 0x04: Communication of the tool
class was successful.

» [5] The user program in the safety system ends the communication.

— The value of the O-data type "SensorControl" equals 0x04: Communication of the tool
class was successful.

® INFORMATION

l The requirements of the user program in the safety system are described in
the operating manual PSENvip R, PSENvip E under "System Connections".
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4.10.2

Communication regarding configuration of the muting end point

From hardware version 2.0 and software version 1.1, the productive version PSSu K F FAU
P supports a configurable muting end point. A value in the range 4 ... 1.6 mm may be con-
figured as the muting end point. The configuration must be made in the user program.
Communication must take place during the system start-up.

If no muting end point has been configured, then a fixed muting end point of 4 mm is used.

[1] Start

[2] Start )

[3] Muting end point—>>

«——(4] Muting end point
[5] OK >

[6] OK: )

\ 4

M

User program
PSSu K F FAU

\ 4

Communication sequence:
» [1] The user program in the safety system starts communication.

— The value of the O-data type "SensorControl" is 0x22 and the value of the |-data type
"Sensorinfo" is 0x00.

» [2] The module is ready for communication.
— The value of the I-data type "SensorInfo" is 0x22.
» [3] The user program in the safety system sends the muting end point to the module.
— The value of the O-data type "SensorControl" is 0x10: Muting end point = 1.6 mm.
— The value of the O-data type "SensorControl" is 0x14: Muting end point = 2.0 mm.
— The value of the O-data type "SensorControl" is 0x18: Muting end point = 2.4 mm.
— The value of the O-data type "SensorControl" is 0x1C: Muting end point = 2.8 mm.
— The value of the O-data type "SensorControl" is 0x20: Muting end point = 3.2 mm.
— The value of the O-data type "SensorControl" is 0x24: Muting end point = 3.6 mm.
— The value of the O-data type "SensorControl" is 0x28: Muting end point = 4.0 mm.
» [4] The module confirms the muting end point registered in step 3.
— The value of the I-data type "Sensorinfo" is 0x10: Muting end point = 1.6 mm.
— The value of the I-data type "Sensorinfo" is 0x14: Muting end point = 2.0 mm.
— The value of the I-data type "SensorInfo" is 0x184: Muting end point = 2.4 mm.
— The value of the I-data type "SensorInfo" is 0x1C: Muting end point = 2.8 mm.
— The value of the I-data type "Sensorinfo" is 0x20: Muting end point = 3.2 mm.
— The value of the I-data type "SensorInfo" is 0x24: Muting end point = 3.6 mm.
— The value of the I-data type "Sensorinfo" is 0x28: Muting end point = 4.0 mm.
» [5] The user program in the safety system ends the communication.

— The value of the O-data type "SensorControl" is 0x23: Communication of the muting
end point was successful.
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» [6] The module ends communication.

— The value of the I-data type "Sensorinfo" is 0x23: Communication of the muting end
point was successful.
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4.10.3

Communication for configuration of braking ramp monitoring

From hardware version 3.0 and software version 2.0, the productive version PSSu K F FAU
P supports the configuration of braking ramp monitoring. The configuration must be made
in the user program. Communication must take place during the system start-up. Commu-
nication may only take place if no other communication is active. The value of the I-data

type "Sensorinfo" must equal 0x00.

User program

M M M M M ~—~ (N 7N M M

[1] Start (0x20)—————
e——[1] Start (0x20)

[2] Separator byte (OxFF)-»
e—[2] Separator byte (OxFF)—

[3] Minimum time t0——
e——[3] Minimum time t0

Repeat 9 times
[4] Separator byte (OxFF)-»
«——[4] Separator byte (OxFF)—

[5] Minimum time t1 ... 9—»
l«——[5] Minimum time t1 ... 9—

[6] Separator byte (OxFF)—»
le———[6] Separator byte (OxFF)—
[7] Fault tolerance———»]

[«—[7] Fault tolerance
[8] Separator byte (OxFF)—»
le———[8] Separator byte (OxFF)—

[9] Fault storage———>]
e——[9] Fault storage:
[10] Separator byte (OxFF)»

e—[10] Separator byte (OxFF)—~
———[11] OK (0x21 )————>]

f——1[11] OK (0x21)

J

(VA WA A

D

Timeout for sending and receiving information for the individual

PSSuKF FAU

communication step[s] between user program and module: Max. 200 ms.

Fig.: Communication of braking ramp monitoring

Communication sequence:

» [1] Start of communication

— The user program in the programmable safety system starts the communication. The
value of the O-data type "SensorControl" equals 0x20 and the value of the I-data type

"SensorInfo" equals 0x00.
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— The module is ready for communication. The value of the |-data type "Sensorinfo"
equals 0x20.

) [2] Separator byte

A separator byte must be transmitted between the configuration values to enable consec-
utive, identical values to be configured.

— User program in the programmable safety system transmits a separator byte. The
value of the O-data type "SensorControl" equals OxFF.

— The module confirms the receipt of the separator byte. The value of the I-data type
"Sensorinfo" equals OxFF.
» [3] Minimum time t0

A minimum time of 0 ms must be configured for muting steps that do not have to be mon-
itored (e.g. the first muting step with an overrun distance < 14 mm), otherwise values of 1
to 250 ms are permitted. These values can be calculated using the Excel tool "PSEN-
vip_OverrunCalculationTool_for RampMonitoring", for example (see section entitled
"Configure braking ramp monitoring" in the operating manual "PSENvip R, PSENvip E").
The value range of 1 to 250 corresponds to speeds of between 8 and 2000 mm/s

— User program in the programmable safety system transmits the minimum time. The
value of the O-data type "SensorControl" equals the configured value.

— The module confirms the receipt of the minimum time. The value of the I-data type
"Sensorinfo" equals the minimum time configured in the O-data type "SensorControl".

Repetition for time values t1 to t9

The grey-shaded block with the separator byte OxFF and the minimum time t for the time
values 1 to 9 must be repeated for muting steps 1 to 9. The step size (i.e. the space
between 2 muting steps in muting step 8 and 9) depends on the muting end point. Irre-
spective of this, however, the time is always calculated via a 2 mm muting step. With a
fixed muting end point of 4 mm, muting step 9 is omitted. In this case, a value of 0 ms must
be configured for the minimum time t9.
) [4] Separator byte
Separator byte OxFF for time values t1 to 9.
» [5] Minimum time t1 ...9
Minimum time for muting steps 1 to 9. Each muting step is 2 mm. A minimum time of
0 ms must be configured for muting steps that do not have to be monitored, otherwise
values of 1 to 250 ms are permitted. These values can be calculated using the Excel tool
"PSENvip_OverrunCalculationTool_for_RampMonitoring”, for example (see section en-
titted "Configure braking ramp monitoring" in the operating manual "PSENvip R, PSENvip
E"). The value range of 1 to 250 corresponds to speeds of between 8 and 2000 mm/s.
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End of repetition
) [6] Separator byte

Separator byte OxFF for time values 1 to 9.
» [7] Fault tolerance

The fault tolerance indicates how many violations of the braking ramps are tolerated. A

value between 0 and 5 can be configured for fault tolerance. 0 means that the OSSDs are
shut down at the first violation.

— The user program in the programmable safety system sends the configured value for

fault tolerance. The value of the O-data type "SensorControl" equals the configured
value.

— The module confirms the receipt of the value for fault tolerance. The value of the I-
data type "SensorInfo" equals the fault tolerance configured in the O-data type
"SensorControl".

) [8] Separator byte OxFF

» [9] Fault storage

Fault storage defines the length of time for which violations are stored. After this number

of successful tests, violations are forgotten. A value between 1 and 5 can be configured
for fault storage.

— The user program in the programmable safety system sends the configured value for

fault storage. The value of the O-data type "SensorControl" equals the configured
value.

— The module confirms the receipt of the value for fault storage. The value of the I-data

type "Sensorinfo" equals the fault storage configured in the O-data type "SensorCon-
trol".

» [10] Separator byte OxFF
» [11] End of communication
— The user program in the programmable safety system ends the communication. The

value of the O-data type "SensorControl" equals 0x21: Communication of braking
ramp monitoring was successful.

— The module ends communication. The value of the I-data type "Sensorinfo" equals
0x21: Communication of braking ramp monitoring was successful.
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4.1

Operating states

INIT and IDLE state

The INIT and IDLE states are waiting or rest states of the PSENVvip and are triggered by an
inactive safety controller. PSENVvip is not ready for operation in INIT and IDLE state; i.e. re-
quests from the web interface or the add-on module PSENvip IPM will not be processed.

» Switching to INIT state after a restart

After the supply voltage is switched on (restart), PSENvip initially switches to INIT state.
PSENVvip exits INIT state as soon as the safety controller signals the operating state
"Device in RUN state without error". After the initialisation process and various start-up
tests, PSENvip switches to RUN state, provided all devices are operating without error.

» Switching from RUN to IDLE state
PSENUvip switches from RUN state to IDLE state as soon as the safety controller is no
longer in the operating state "Device in RUN state without error". This is the case, for ex-
ample, when there is an error, after a reboot command, stop command, reset command
or when downloading a PSS 4000 user program.

Supply voltage for safety controller and PSENVvip has been
switched on Restart

(Power on)

Safety controller not in the operating state "Device in RUN state
without error”

Safety controller in the
operating state "Device in RUN
state without error"

Safety controller in the operating state "Device in RUN state without
error”

Fig.: INIT and IDLE state

Operating Manual PSSu K F FAU B, PSSu K F FAU P

1003434-EN-06

PILZ |34




Function description

RUN state

RUN state on the PSENvip corresponds to normal mode or productive mode. "Normal
mode" or "Productive mode" is the operating mode in which a plant/machine performs its in-
tended function; i.e. PSENvip is in protected field monitoring mode.

PSENVvip switches to RUN state when all devices are operating without error; i.e. safety
controller with special module, PSENvip E and PSENvip R are each in their respective
RUN state and are operating without error.

While PSENvip is in RUN state it is possible to request all the other operating states.

RUN state is achieved under the following conditions:

» Switching from INIT or IDLE to RUN state

PSENVvip exits INIT or IDLE state as soon as the safety controller signals the operating
state "Device in RUN state without error” (see INIT and IDLE state). After the initialisation
process and various start-up tests, PSENvip switches to RUN state, provided all devices
are operating without error.

» Switching from one of the other operating states to RUN state
In one of the other operating states, PSENvip can be prompted to switch back to RUN
state, depending on the operating state.

RUN state is exited under the following conditions:

» Switching to IDLE state

The safety controller is no longer in the operating state "Device in RUN state without er-
ror" (see IDLE state).

» Switching to STANDBY state

STANDBY state can be requested via the PSS 4000 user program (see STANDBY
state).

» Switching to ADJUSTMENT state
Users can request ADJUSTMENT state via the web interface (see ADJUSTMENT state).
» Switching to TOOL CHANGE state

Users can request TOOL CHANGE state via the web interface (see TOOL CHANGE
state).

» Switching to MEASUREMENT state

MEASUREMENT state can only be requested via the add-on module PSENvip IPM (see
MEASUREMENT state).

> Switching to HALT state

In the event of a minor error, PSENvip automatically switches to HALT state (see HALT
state).
» Switching to ERROR state

In the event of a major error, PSENvip automatically switches to ERROR state (see ER-
ROR state).
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Safety controller in the operating state "Device in RUN
state without error"

Safety controller not in the operating state "Device in RUN
state without error"

Request state Exit state

PSS 4000 user program
\ STANDBY

Web interface

Error

Web interface
Automatic reset, PSENvip

Minor error

Rectify and reset error

E RRO R Automatic reset, PSENvip

Major error

Fig.: RUN state
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STANDBY state

PSENvip's STANDBY state can be requested via the PSS 4000 user program on the safety
controller. The output data type PowerOffTransmitter is available on the special module
PSSu K F FAU P for this purpose. STANDBY state is needed for PSENvip's setup mode. It
is also used to enable the receiver to be disconnected / connected in tandem mode. PSEN-
vip is inactive in STANDBY state and the transmitter and receiver are switched off (power
removed). STANDBY state can be requested during all of PSENvip's operating states.
STANDBY state can be ended either via the output data type PowerOffTransmitter or via
an operating state with higher priority (e.g. HALT state, ERROR state, IDLE state due to
ending the operating state "Device in RUN state without error" on the safety controller).

NOTICE

If PSENvip is in STANDBY state, the press is prevented from operating in

- normal mode or productive mode. So for efficient operation, the time at
which STANDBY state is requested must be tailored to the operations of the
press.

4

In STANDBY state, PSENvip will not process the following requests:
» Switching to MEASUREMENT state (request via the add-on module PSENvip IPM)
» Switching to ADJUSTMENT state (request via the web interface)
The Adjustment option is deactivated in the web interface.
» Switching to TOOL CHANGE state (request via the web interface)
TheTool Change option is deactivated in the web interface.
» Firmware update (request via the web interface)
The firmware update option is deactivated in the web interface.

The PSS 4000 user program requests/exits STANDBY state via the special module
PSSu K F FAU P as follows:

» PowerOffTransmitter=TRUE

PSENVvip switches from RUN to STANDBY state.
> PowerOffTransmitter=FALSE

PSENvip switches from STANDBY to RUN state.
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Request STANDBY

Request STANDBY

Request STANDBY

Request STANDBY

Request STANDBY

PSS 4000 user program

(PowerOffTransmitter=TRUE)

(PowerOffTransmitter=TRUE)

(PowerOffTransmitter=TRUE)

(PowerOffTransmitter=TRUE)

(PowerOffTransmitter=TRUE)

STANDBY

(PowerOffTransmitter=FALSE )

Fig.: Request/exit STANDBY state
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ADJUSTMENT state

Users can request ADJUSTMENT state via the web interface (see web interface: Adjust-
ment). In ADJUSTMENT state users can adjust the tool during initial commissioning and
tool change. ADJUSTMENT state can be ended either via the web interface or via an oper-
ating state with higher priority (e.g. requesting STANDBY state via the PSS 4000 user pro-
gram, HALT state, ERROR state, IDLE state due to ending the operating state "Device in
RUN state without error" on the safety controller).

In ADJUSTMENT state, PSENvip will not process the following requests:
» Switching to MEASUREMENT state (request via the add-on module PSENvip IPM)
» Firmware update (request via the web interface)

The firmware update option is deactivated in the web interface.

Web interface: Adjustment

Request ADJUSTMENT

Request ADJUSTMENT

End ADJUSTMENT

Fig.: Request/end ADJUSTMENT state
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TOOL CHANGE state

Users can request TOOL CHANGE state via the web interface (see web interface: Tool
Change). In TOOL CHANGE state the tool contour is identified and a tool class assigned.
TOOL CHANGE state can be ended either via the web interface or via an operating state
with higher priority (e.g. requesting STANDBY state via the PSS 4000 user program, HALT
state, ERROR state, IDLE state due to ending the operating state "Device in RUN state
without error" on the safety controller).

In TOOL CHANGE state, PSENvip will not process the following requests:
» Switching to MEASUREMENT state (request via the add-on module PSENvip IPM)
» Firmware update (request via the web interface)

The firmware update option is deactivated in the web interface.

Web interface: Tool Change

Request TOOL CHANGE

Request TOOL CHANGE

End TOOL CHANGE

Fig.: Request/end TOOL CHANGE state
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MEASUREMENT state

MEASUREMENT mode can only be requested and ended via the add-on module PSENvip
IPM. The request to switch to measurement mode or to end measurement mode must be
sent to the special module PSENvip IPM by the press controller.

> Switching to MEASUREMENT state

It is only possible to switch to MEASUREMENT state when PSENvip is in RUN state. The
press controller sends the command to start measurement mode to the add-on module
PSENvip IPM. The start command causes PSENvip to switch from RUN state to MEAS-
UREMENT state.

In MEASUREMENT state it is not possible to switch to ADJUSTMENT state and

TOOL CHANGE state (web interface). The Adjustment and Tool Change options are
deactivated in the web interface. Other requests are possible, but MEASUREMENT state
will be ended as a result.

» End MEASUREMENT state

The press controller sends the command to stop measurement mode to the add-on mod-
ule PSENvip IPM. The stop command causes PSENvip to switch from MEASUREMENT
state to RUN state.

MEASUREMENT state can also be ended via an operating state with higher priority (e.g.
requesting STANDBY state via the PSS 4000 user program, ERROR state, IDLE state
due to ending the operating state "Device in RUN state without error" on the safety con-
troller).

NOTICE

If PSENvip is in MEASUREMENT state, the press is prevented from operat-
ing in normal mode or productive mode. So for efficient operation, the time
at which measurement mode is requested must be tailored to the operations
of the press.
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Press controller -> PSENvip IPM

Request MEASUREMENT

End MEASUREMENT

Fig.: Request/end MEASUREMENT state

Operating Manual PSSu K F FAU B, PSSu K F FAU P
1003434-EN-06

PILZ |42




Function description

FW-UPDATE state

Users can transfer the PSENvip to the operating state "FW-Update" via the web interface
(see web interface: Settings -> Update). In this operating state the PSENvip firmware is
updated. PSENUvip exits this operating state automatically when the update is either ex-
ecuted without error or is aborted with an error:

» Firmware has been updated without error

PSENVvip is reset automatically. PSENvip is rebooted with initialisation and self-test.
» Firmware update is aborted with a major error

See ERROR state

In FW-UPDATE state, PSENVvip will not process any requests.

— —_—

Request FW-UPDATE

Request FW-UPDATE

Request FW-UPDATE

STANDBY

Request FW-UPDATE

FW-UPDATE

Automatic reset

Automatic reset

Fig.: Request/exit FW-UPDATE state
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HALT state

HALT state is an error state that PSENvip assumes automatically when there is a recover-
able error (see chapter entitled "Diagnostics and troubleshooting" in the PSENvip operating
manual). The error is displayed via the web interface. To exit HALT state, the error must
first be rectified and then reset via the web interface. As the result of the reset PSENvip
switches to a RUN state.

Note:

» An error on the safety controller PSS 4000 will cause the safety controller to exit the oper-
ating state "Device in RUN state without error" (see description of the operating states in
the PSS 4000 System Description). PSENvip then switches to IDLE state.

» Errors on the special module PSSu K F FAU are handled on the safety controller (see op-
erating manual PSSu K F FAU B, PSSu K F FAU P).

In HALT state the PSENvip will not process a request to switch to MEASUREMENT state.
Other requests are possible in HALT state, with the result that HALT state is exited. How-
ever, if the error has not been rectified beforehand, then PSENvip will immediately and
automatically switch back to HALT state.

Recoverable fault

Recoverable fault

Recoverable fault

Recoverable fault

STAN D BY Recoverable fault

Rectify error, reset

Fig.: HALT state

Operating Manual PSSu K F FAU B, PSSu K F FAU P PILZ | 44

1003434-EN-06



Function description

ERROR state

If a major error occurs in an operating state, PSENvip automatically switches to ERROR
state (see chapter entitled "Diagnostics and troubleshooting" in the PSENVvip operating
manual). After a major error, PSENvip is automatically restarted (reboot). The reboot is car-
ried out up to 3 times. If the error is still present afterwards, PSENvip remains switched off.
The error is displayed via the web interface (if possible) and is reported to the diagnostics
on the safety controller.

Note:

» A major error on the safety controller PSS 4000 will cause the safety controller to exit the
operating state "Device in RUN state without error" (see description of the operating
states in the PSS 4000 System Description).

» Errors on the special module PSSu K F FAU are handled on the safety controller (see op-
erating manual PSSu K F FAU B, PSSu K F FAU P).

No requests will be processed in ERROR state.
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Major error

Major error

Major error

Major error

Major error

Maijor error

STAN D BY Major error

Major error

s

E RRO R Automatic reset, PSENvip

reboot

Fig.: ERROR state
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5 Interfaces

5.1 Receiver interface

The receiver interface transfers data between the module and the receiver. Use Pilz pre-as-
sembled cable to connect the receiver (see order references).

The connection is made with a Mini-I/O socket

SerDes+

SerDes-

n.c.

n.c.

n.c.

n.c.
+5V
- GND

O |IN[oOjOg || WIN|~

n.c.: Not connected

5.2 Transmitter interface

The transmitter is connected to a 4-pin connector strip.

o |1 1 24V
° 2 ESY
[ ]
e |4 3 EON
4 oV
» EON
The module uses this signal to switch the transmitter's light source on and off.
» ESY

The module uses this signal to control the intensity of the transmitter's light source.
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5.3 Ethernet interface

Two free switch ports are provided as Ethernet interfaces via an internal autosensing
switch. The autosensing switch automatically detects whether data transfer is occurring at
10 Mbit/s or 100 Mbit/s.

o INFORMATION

l The connected subscribers must support the autosensing/autonegotiation
function. If not, the communication partner must be set permanently to "10
Mbit/s, half duplex".

The switch's automatic crossover function means there is no need to distinguish on the
connection cable between patch cable (uncrossed data line connection) and crossover
cable (crossover data line connection). The switch automatically creates the correct data
line connection internally. Patch cable can therefore be used as the connection cable for
end devices as well as cascading.

Both Ethernet interfaces use RJ45 technology.

The Ethernet interface is configured in the PAS4000 (for a description see the chapter en-
titted "Hardware Configuration" -> "Configuration of the PSSu Modules" -> "Configure PSSu
Modules" -> "Configure Special Modules" -> "PSSu K F FAU" in PAS4000's online help).

Ethernet Interface

RJ45 socket PIN Standard Crossover
8-pin
1 TD+ (Transmit+) RD+ (Receive+)
Eﬁ;’ 2 TD- (Transmit-) RD- (Receive-)
3 RD+ (Receive+) TD+ (Transmit+)
8 1 4 n.c. n.c.
5 n.c. n.c.
6 RD- (Receive-) TD- (Transmit-)
7 n.c. n.c.
8 n.c. n.c.
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6 Installation

6.1 General installation guidelines

Please refer also to the PSSuniversal Installation Manual.

NOTICE
Damage due to electrostatic discharge!

Electrostatic discharge can damage components. Ensure against discharge
before touching the product, e.g. by touching an earthed, conductive sur-
face or by wearing an earthed armband.

6.1.1 Dimensions
Module with connector:
- 62,7 mm =
- (2.469") "
. 49,2 mm _
56 mm = (1.937") >
(2.205")
A )
] &
g S
‘
I
. S
Elo i
28 1]
N E
o]
]
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Module with connector and labelling bracket:

56 mm 76,7 mm
(2.205") (3.020")

Y

B

128,9 mm
(5.075")

1 s

6.2 Install compact module
Prerequisite:
» The head module must be installed.

» If the head module does not have an integrated power supply, a supply voltage module
must be installed to the right of the head module.

» A base module with screw terminals may not be installed to the left of the compact mod-
ule.

Please note:

» All contacts should be protected from contamination.

» The mechanics of the compact modules are designed for 50 plug in/out cycles.

Procedure:
» Slot the groove on the compact module on to the mounting rail from below [1].
» Push the compact module back as far as it will go [2].

» Make sure that the locking mechanism [3] is pushed downwards, connecting the module
firmly to the mounting rail.

» On the mounting rail, slide the compact module to the left.
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NOTICE
Potential contact damage due to twisting!

The contacts for the Module Supply and Periphery Supply can be bent by
twisting the compact modules on the mounting rail.

— On the mounting rail, carefully slide the compact module to the left, in
parallel to the adjoining module, until you hear the lateral mounting
hooks on the adjacent module lock into position [4].

Fig.: Install compact module

6.3 Install/uninstall connector
We recommend that the connectors with spring-loaded terminals are wired before they are
plugged in.
Please note:
» All contacts should be protected from contamination.
» The mechanics of the connector are designed for 25 plug in/out cycles.
Installation procedure:

» Plug the connector into the required connector strip until you hear it lock into position [1].
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INFORMATION

The two locking levers automatically hook into place when plugged in. As a
result the connector is firmly connected to the module.

Uninstallation procedure:
» Push both locking levers to the left, as far as they will go [1].

INFORMATION

This will automatically lift the connector, which can then be removed from
the module.

NOTICE

As you remove the connector, grasp the connector housing and not the
cable harness.

Fig.: Install/uninstall connector
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7 Wiring
71 General wiring guidelines
Please note:

The sensors and actuators may be connected using unshielded cables.
The outputs do not need suppression for inductive loads.

Use copper wiring

Use Pilz pre-assembled cable to connect the module to the receiver

Use shielded cables to connect the module to the transmitter. The shield should be con-
nected to a shielded terminal in the control cabinet.

7.2 Connectors' mechanical connection
Please note:

The conductor cross section on the spring-loaded terminals without ferrules is 0,2 - 1
mm?, 22 - 18 AWG.

If you are using multi-core or fine-core cables we recommend ferrules in accordance with
DIN 46228/Part 1 or DIN 46228/Part 4, 0.2 ... 1 mm?. To crimp the ferrules we recom-
mend crimping pliers (crimp form A) conforming to EN 60947-1, such as the PZ 6/5 from
Weidmiuiller, for example.

Terminal points per connection: 1
Stripping length: 8 mm

7.3 Connect/disconnect the cables
We recommend you use a screw driver with a 0.4 x 2.5 mm (DIN 5264) blade!
Strip the cable:
Strip the cable [1] and apply a ferrule if necessary (DIN 46228/Part 1 or DIN 46228/Part
4).
Connect cable:

Using the screwdriver, press the actuator button on the spring-loaded terminal down as
far as it will go [2], keep it held down and insert the stripped cable into the plug connec-
tion as far as it will go [2].

Check that the cable is firmly seated [3].
Disconnect cable:

Using the screwdriver, press the actuator button down as far as it will go [4], keep it held
down and pull the cable out of the plug connection [4].
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<zmm
)

Fig.: Connect and disconnect the cables

7.4 Terminal configuration

Pin assignment of connector with spring-loaded terminals (1-row/10-pin):
PSSu A Con 1/10 C

X12: X12
24 V: +24 V (external periphery supply) 24\ > %: 1
O 00+: Output 1, dual-pole positive-switching 0 00+
O 00+: Output 1, dual-pole positive-switching O 00+
O 00-: Output 1, dual-pole negative-switching 0 00-
O 00-: Output 1, dual-pole negative-switching 0 00-
O 01+: Output 2, dual-pole positive-switching 8 811
O 01+: Output 2, dual-pole positive-switching 001-
O 01-: Output 2, dual-pole negative-switching 0 01-
O 01-: Output 2, dual-pole negative-switching ov> [ 10
0 V: 0V (external periphery supply)
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Pin assignment of connector with spring-loaded terminals (1-row/10-pin):

PSSu A Con 1/10C

X21: X21
n.c.: not connected NC 1
[ 00: Input O 100
1 01: Input 1 101
| 02: Input 2 102
1 03: Input 3 103
T 00: Test pulse output TO T00
or +24 V output (periphery supply) T00
T 00: Test pulse output TO To1
or +24 V output (periphery supply) L I
0 V< 10
T 01: Test pulse output T1
or +24 V output (periphery supply)
T 01: Test pulse output T1
or +24 V output (periphery supply)
0 V: 0V (periphery supply)
X22: X292
24 V: +24 V (external periphery supply)
, 24V > ﬁﬂ 1
O 02: Output 1, single-pole I
002
O 02: Output 1, single-pole 002
O 03: Output 2, single-pole 003
O 03: Output 2, single-pole 003
0 V: 0V (periphery supply) oV<
0 V: 0V (periphery supply) oV<
ov<

0 V: 0V (periphery supply)
0 V: 0V (periphery supply)
0 V: 0 V (external periphery supply)

oVv<
ov>

EaL

| 10

Pin assignment of connector with spring-loaded terminals (1-row/4-pin):

PSSuA Con1/4C

X34: X34
24 V: +24 V (transmitter's supply voltage) 24V < %‘ !
ESY: Signal to control the transmitter's light source EgYN
EON: Signal to switch the transmitter's light source on and 0V < 4
off
0 V: 0V (periphery supply)
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7.5 Connecting the module

PSENvip |TRM_SYNC | | %'%

Transmitter| o v N

Foot switch, light beam devices X21

100
101

OJOJO,

[EeEiResse]
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Output circuit

Single-pole outputs

Dual-pole outputs

Single-channel operation 24V 24V
s i
X22 X12
002 G; 0 00+ Q;
[ l— 2K®
I I E:
o le, b 80
SR rale) 28}
(1O 8]®
El[(@) 1O
id® il O
oV —H L
Dual-channel operation
24V 24V
0o X22 [ X12 [[]F1
[T 0 00+ 111
[ H® K1\ | [® K1
- | T8
Kilov {4K® KT }®
\ 0 00+ K2
003 70 [ 61O
@_@ K2 O
=] ]S A1
fid@® K2
SR O kan o
oV
Feedback loop X32 [T
— T2
BIO
[ |k e
T00 510
RFK (6@
o
? K2 @O
| 0O
LT 1

On dual-pole outputs, both terminals (O00 +/- or O01 +/-) must be used from an output cur-
rent of 2.18 A per load.
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7.6 Function test during commissioning

An error must be simulated for each safety-related output during commissioning: The anti-
cipated error reaction must occur when an output has a short circuit to a supply voltage.

) INFORMATION

The short circuit test must be performed on the load and not on the output
terminal.
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8.1

Operation

INFORMATION

During commissioning of a PSENvip with a new receiver, data are trans-
ferred between the receiver and the special module PSSu K F FAU. The
transfer of data leads to two restarts of the special module an to a fault on
the control system PSSu PLC. The "DIAG" LED on the system’s head mod-

ule flashes red.

Procedure:

— Wait until the data have been transferred and loaded.
The LEDs "ON" and "RUN" on the special module light up green.
Furthermore, the LED "PROT" lights up green or the LED "HALT"
lights up red on the special module.

— Restart the control system.

Messages

A module error is displayed via the "Err" LED, signalled to the head module and then
entered in the head module's diagnostic log.

The module can detect the following errors:

Module error

Statement

Remedy

Start-up error

Error as the PSSu system
starts up

Change faulty module.

Configuration error

Incorrect module type con-
figured.

The configured hardware re-
gistry does not match the ac-
tual hardware registry.

FS communication error

Error during FS communica-
tion

Change faulty module.

Bus termination error

There is no terminating plate
or there is a bad contact with
the module bus.

Install a terminating plate
with integrated end bracket
or insert the base modules
together correctly.

Temperature error: too warm

Ambient temperature too
high:

Error stack entry/diagnostic
log entry

Ensure there is sufficient
ventilation in the control cab-
inet or prevent overload.

Input error

Error during the cyclical input
test. Possible cause: Input
defective.

Change faulty module.

Output error

Error during cyclical output
test for short circuit. Possible
causes: Short circuit, or out-
put defective.

Open circuit detected on
dual-pole outputs.

Rectify the open circuit, short
circuit or change the faulty
module.
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Module error

Statement

Remedy

Test pulse error

Possible causes: Short cir-
cuit between a test pulse

Rectify the short circuit or
change the faulty module.

and a supply voltage, or a
defective module.

8.2 Display elements
Legend
o LED on
©-  LEDflashes
([

LED off

8.2.1 Display elements for module diagnostics
The module has an LED for displaying operating states ("On" LED) and module errors
("Err" LED).
= l:l LED Meaning
RUN FLT Designation | Colour |Status
PROT HALT
ossofff flimute J 1| On --- ° Module is not in operation
RLNK MBU
HMI M2M
LNK1 TRF1
w2 | [l r=e2 Green —O— | Module in operation
Err --- ° No error
Red -0 |Module is faulty
Red oi— External error on the inputs/out-
puts or in the supply voltage for
the periphery supply
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The module has 14 LEDs to display the status of the PSENvip interface (further information
on diagnostics is available in the operating manual "PSENvip-2", under "Troubleshooting

and diagnostics".

o LED Meaning
Designation Col- Status
our
- RUN --- ® |PSENuvip part of the module not
in operation
i Green 7\06 PSENVvip part of the module in
operation
PROT --- ® |Protected field monitoring inact-
ive
Green 7\06 Protected field monitoring active
OSSD --- ® |Protected field monitoring inact-
ive or protected field interrupted
Green —\/oi— Protected field monitoring active
and protected field clear
RLNK --- ® No connection to receiver
Green | -0 |Connection to receiver active
HMI --- ® | No operator logged into the sys-
tem
Green | O |Operator logged into the system
LNK1/2 --- () Network connection via the in-
terface ETH1/2 inactive
Green —> — | Network connection active via
the interface ETH1/2
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E

pilz

On

ERR

000 100

oo1 l01
102
103

LED Meaning
Designation Col- | Status
our
FLT --- ) No fault
Red —0- | PSENvip part faulty
HALT --- ® |No STOP status, start-up, error,
protected field monitoring
Red e — | 0x03 - STOP status; minor, re-
coverable error
MUTE --- ® |Protected field monitoring inact-
(PSSuKF FAU P ive / dynamic muting active
only) Green | —~ |Protected field monitoring active
and no dynamic muting active
MBUS --- ) No data connection
Green | - |Data connection to head mod-
ule active
M2M --- ® Ethernet communication with
the CNC inactive
Green —\/oi— Ethernet communication with
the CNC active
TRF1/2 --- () No data traffic
Green | -0 |Data traffic is error-free
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8.2.2 Display elements for input and output status
Each input and output is assigned an LED to display the status
< pilz = I:I LED Meaning
on il fler= RUN FLT Designa- | Colour Status Signal Output
000 100 002 PROT HALT tiOﬂ
oo1 101 003 0ssD MUTE _
oo o | 000 --- () 0 signal dual-pole
o | s . 000+
001 Green —o~ |1 signal
O 01+
002 --- () 0 signal Single-
pole
N . 002
003 Green -O- 1 signal
003
Designa- | Colour Status Signal Input
tion
100 --- () 0 signal With fast
shutdown
N .
104 Green - 1 signal
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9 Technical details
General 312420 312421
Certifications CE, EAC, TUV, UKCA, CE, EAC, TUV, UKCA,

cULus Listed, cULus Listed

cULus Listed, cULus Listed

Application range

Failsafe

Failsafe

Module's device code 0F22h 0F23h
Number of FS input bits 7 7
Number of FS output bits 4 4
Number of FS status bits 30 30
Number of FS control bits 25 25
Application in system environment
B
from FS firmware version, head
modules 1.10.0 1.10.0
Electrical data 312420 312421
Supply voltage
for Module supply Module supply
Voltage 5V 5V
Kind DC DC
Voltage tolerance -4 %I+4 % -4 %I+4 %
Max. continuous current that the
external power supply must
provide 1A 1A
Output of external power supply
(DC) 5W 5W
Supply voltage
for Periphery supply Periphery supply
Voltage 24V 24V
Kind DC DC
Voltage tolerance -30 %/+25 % -30 %/+25 %
Max. continuous current that the
external power supply must
provide 0,2A 0,2A
Output of external power supply
(DC) 48 W 48 W
Supply voltage
for Outputs Outputs
Voltage 24V 24V
Kind DC DC
Voltage tolerance -30 %/+25 % -30 %/+25 %
Max. continuous current that the
external power supply must
provide 10A 10A
Internal supply voltage (module
supply)
Module's power consumption 5W 5W
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Electrical data 312420 312421
Periphery's supply voltage (peri-
phery supply)
Voltage range 16,8 -30V 16,8 -30V
Module's current consumption
with no load 25 mA 25 mA
Module's power consumption
with no load 0,6 W 0,6 W
Max. power dissipation of module 11,6 W 11,6 W
Inputs 312420 312421
Quantity 4 4
Quantity 4 4
Voltage at inputs 24V DC 24V DC
Input current range 24-7,8mA 24-7,8 mA
Min. threshold voltage when signal
changes from "1" to "0" 85V 85V
Max. threshold voltage when signal
changes from "0" to "1" 10,5V 10,5V
Max. processing time of input when
signal changes from "1" to "0" (de-
pending on the configured input fil-
ter time) 2,7-58ms 2,7 -58ms
Max. processing time of input when
signal changes from "0" to "1" (de-
pending on the configured input fil-
ter time) 2,7-58ms 2,7 -58ms
Potential isolation between input
and internal module bus voltage Yes Yes
Semiconductor outputs 312420 312421
Number of positive-switching
single-pole semiconductor outputs 2 2
Voltage 24V 24V
Typ. output current at "1" signal
and rated voltage of semiconductor
output 1,75 A 1,75 A
Permitted current range 0,000 - 2,200 A 0,000 - 2,200 A
Residual current at "0" signal 0,02 mA 0,02 mA
Max. transient pulsed current 12A 12 A
Max. internal voltage drop 300 mV 300 mV
Monitoring threshold of semicon-
ductor output 9V 9V
Max. duration of on time during self
test 400 ps 400 ps
Max. duration of off time during self
test 400 ps 400 ps
Max. processing time of semicon-
ductor output when signal changes
from "1" to "0" 0,25 ms 0,25 ms

Operating Manual PSSu K F FAU B, PSSu K F FAU P
1003434-EN-06

PILZ |65



Technical details

Semiconductor outputs 312420 312421
Max. processing time of semicon-

ductor output when signal changes

from "0" to "1" 0,45 ms 0,45 ms
Potential isolation from system

voltage Yes Yes
Short circuit-proof Yes Yes

Permitted loads

inductive, capacitive, resistive

inductive, capacitive, resistive

Semiconductor outputs, 2-pole

312420

312421

Number of dual-pole semicon-

ductor outputs 2 2

Permitted current range 0,00 -3,75A 0,00-3,75A
Terminal voltage when switching

off inductive loads -185V -185V
Typ. output current at "1" signal

and rated voltage of semiconductor

output 3A 3A
Residual current at "0" signal 0,02 mA 0,02 mA
Max. pulsed currentfort<100ms 12 A 12 A

Open circuit detection off 0,17 kOhm 0,17 kOhm
Potential isolation Yes Yes

Short circuit-proof Yes Yes

Permitted loads

inductive, capacitive, resistive

inductive, capacitive, resistive

Max. duration of on time during self

test 4 ms 4 ms
Max. duration of off time during self

test 400 ps 400 ps
Max. processing time of semicon-

ductor output when signal changes

from "0" to "1" 9,3 ms 9,3 ms
Max. processing time of semicon-

ductor output when signal changes

from "1" to "0" 0,25 ms 0,25 ms
Test pulse outputs 312420 312421
Number of test pulse outputs 2 2
Voltage, test pulse outputs 24V DC 24V DC
Short circuit-proof Yes Yes
Number of outputs that can be con-

figured as test pulses 2 2

Max. output current at "1" signal 0,25 A 0,25 A
Max. cable length between test

pulse output and input 200 m 200 m
Standard for voltage interruptions EN 61131-2 EN 61131-2
Times 312420 312421
Max. reaction time of fast shutdown

when signal changes from "1" to

"0" (depending on the configured

input filter time) 0,45 -3,55ms 0,45 -3,55ms
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Times 312420 312421

Max. reaction time of fast shutdown

when signal changes from "0" to

"1" (depending on the configured

input filter time) 0,65 -3,75 ms 0,65 -3,75ms
Environmental data 312420 312421

Climatic suitability

EN 60068-2-1, EN 60068-2-14, EN
60068-2-2, EN 60068-2-30, EN
60068-2-78

EN 60068-2-1, EN 60068-2-14, EN
60068-2-2, EN 60068-2-30, EN
60068-2-78

Ambient temperature
in accordance with the standard
Temperature range

EN 60068-2-14
0-60°C

EN 60068-2-14
0-60°C

Storage temperature
in accordance with the standard
Temperature range

EN 60068-2-1/-2
-40 -70 °C

EN 60068-2-1/-2
-40 -70 °C

Climatic suitability
in accordance with the standard
Humidity

EN 60068-2-78
93 %r. h.at40 °C

EN 60068-2-78
93 % r. h. at 40 °C

Condensation during operation

Not permitted

Not permitted

Max. operating height above SL

2000 m

2000 m

EMC

EN 61000-6-2, EN 61000-6-4, EN
61131-2 (Zone B)

EN 61000-6-2, EN 61000-6-4, EN
61131-2 (Zone B)

Vibration
in accordance with the standard
Frequency
Acceleration

EN 60068-2-6
10 - 150 Hz
10 m/s?

EN 60068-2-6
10 - 150 Hz
10 m/s?

Shock stress
in accordance with the standard

EN 60068-2-27

EN 60068-2-27

Acceleration 150 m/s? 150 m/s?

Duration 11 ms 11 ms
Airgap creepage

in accordance with the standard EN 61131-2 EN 61131-2

Overvoltage category Il 1l

Pollution degree 2 2
Protection type

in accordance with the standard EN 60529 EN 60529

Housing 1P20 1P20

Terminals 1P20 1P20

Mounting area (e.g. control cab-

inet) IP54 IP54
Mechanical data 312420 312421
Mounting position vertical vertical
Material

Bottom PC PC

Front PC PC
Connection type Connector strip Connector strip
Mounting type plug-in plug-in
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Mechanical data 312420 312421

Conductor cross section with
spring-loaded terminals: Flexible

with/without crimp connector 0,2 -1 mm? 22 - 18 AWG 0,2 -1 mm? 22 - 18 AWG
Spring-loaded terminals: Terminal
points per connection 1 1
Stripping length with spring-loaded
terminals 8 mm 8 mm
Dimensions
Height 128,9 mm 128,9 mm
Width 56 mm 56 mm
Depth 56 mm 56 mm
Depth incl. connector (accessor-
ies) 72 mm 72 mm
Weight 200g 200¢g

Where standards are undated, the 2022-01 latest editions shall apply.
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9.1 Safety characteristic data

NOTICE

You must comply with the safety characteristic data in order to achieve the
required safety level for your plant/machine.

Logic - PLe Cat. 4 SILCL3 4,32E-10 SIL3 3,62E-05 20
Digital in-
puts 1-channel PLd Cat. 2 SILCL2 1,59E-08 SIL2 1,39E-03 20
Digital in-
puts 2-channel PLe Cat. 4 SiLCL3 3,61E-10 SIL3 3,04E-05 20
Digital in- 1-ch.,
puts pulsed

light bar-

rier PLe Cat. 4 SiLCL3 1,59E-09 SIL3 1,41E-04 20
SC outputs
(1-pole) 1-channel PLd Cat. 2 SILCL2 1,14E-08 SIL2 1,00E-03 20
SC outputs
(1-pole) 2-channel PLe Cat. 4 SILCL3 2,50E-10 SIL3 213E-05 20
SC outputs
(2-pole) - PLe Cat. 4 SILCL3 2,39E-10 SIL3 2,04E-05 20

- - PLe Cat. 4 SILCL3 3,30E-09 SIL3 2,91E-04 20

Explanatory notes for the safety-related characteristic data:

» Safety characteristic data in accordance with EN IEC 62061 and EN/IEC 61511 was cal-
culated based on EN/IEC 61508.

> Ty is the maximum mission time in accordance with EN ISO 13849-1. The value also ap-
plies as the retest interval in accordance with EN/IEC 61508-6 and EN/IEC 61511 and as
the proof test interval and mission time in accordance with EN IEC 62061.

All the units used within a safety function must be considered when calculating the safety
characteristic data.

Operating Manual PSSu K F FAU B, PSSu K F FAU P PILZ |69
1003434-EN-06



Technical details

INFORMATION

A safety function's SIL/PL values are not identical to the SIL/PL values of
the units that are used and may be different. We recommend that you use
the PAScal software tool to calculate the safety function's SIL/PL values.
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Order reference

10 Order reference

10.1 Product

PSSu K F FAU B Compact module for evaluation of PSENvip, base type 312420

PSSuKF FAU P Compact module with dynamic muting for evaluation of PSEN- |312421
vip, base type

10.2 Accessories
Terminals
PSSuA Con4C Connector with spring-loaded terminals 4pin, scope of supply: |313118
1 piece

PSSuA Con 1/10C Connector with spring-loaded terminals 1-row/10-pin, scope of |313115
supply: 2 pieces
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11 EC declaration of conformity

This product/these products meet the requirements of the directive 2006/42/EC for ma-
chinery of the European Parliament and of the Council. The complete EC Declaration of
Conformity is available on the Internet at www.pilz.com/downloads.

Authorised representative: Norbert Frohlich, Pilz GmbH & Co. KG, Felix-Wankel-Str. 2,

73760 Ostfildern, Germany
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12

UKCA-Declaration of Conformity
This product(s) complies with following UK legislation: Supply of Machinery (Safety) Regu-
lation 2008.

The complete UKCA Declaration of Conformity is available on the Internet at www.pilz.com/
downloads.

Representative: Pilz Automation Technology, Pilz House, Little Colliers Field,
Corby, Northamptonshire, NN18 8TJ United Kingdom, eMail: mail@pilz.co.uk
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Support

Technical support is available from Pilz round the clock.

Americas

Brazil

+55 11 97569-2804
Canada

+1 888 315 7459

Mexico

+52 55 5572 1300

USA (toll-free)

+1 877-PILZUSA (745-9872)

Asia

China

+86 21 60880878-216
Japan

+81 45 471-2281
South Korea

+82 31 778 3300

Australia and Oceania
Australia

+61 3 95600621

New Zealand

+64 9 6345350

Europe

Austria

+43 1 7986263-0
Belgium, Luxembourg
+32 9 3217570
France

+33 3 88104003
Germany

+49 711 3409-444
Ireland

+353 21 4804983
ltaly, Malta

+39 0362 1826711

Pilz develops environmentally-friendly products using

ecological materials and energy-saving technologies.

Offices and production facilities are ecologically designed,

environmentally-aware and energy-saving. So Pilz offers

sustainability, plus the security of using energy-efficient

products and environmentally-friendly solutions.

BLUCOMPETENCE

Alliance Member

Partner of the Engineering Industry
Sustainability Initiative

oS

/s o,
20 5001252 /S0 1400,

REG. NO. 2462 REG. NO. 2462

We are represented internationally. Please refer to our homepage www.pilz.com

REG. NO. 2462

for further details or contact our headquarters.

Scandinavia

+45 74436332
Spain

+34 938497433
Switzerland

+41 62 88979-32
The Netherlands
+31 347 320477
Turkey

+90 216 5775552
United Kingdom
+44 1536 462203

You can reach our

international hotline on:

+49 711 3409-222
support@pilz.com

Headquarters: Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: info@pilz.com, Internet: www.pilz.com
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