more than automation
safe automation

Configuration guide — for the PSSuniversal input/output platform
from the PSS/SafetyBUS p range




Why does Pilz offer more?

Because the integrality
of our business activities
is what sets us apart.
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Pilz is a solution supplier for all auto-
mation functions. Including standard
control functions. Developments from
Pilz protect man, machine and the
environment. That's why all our experi-
ence and knowledge goes into indi-
vidual products as well as consistently
sophisticated system solutions.

» Sensor technology

» Control and communication
» Motion Control

» Operating and monitoring

» Software

» Consulting

» Engineering

) Training

Appropriate services relating to indi-
vidual components and independent
generic services guarantee that our
customers obtain customised automa-
tion solutions, all from one source.

You can find more details about Pilz
and your products and services on
the Internet:

> www.pilz.com

Pilz is a family business
that's closer to its customers

Pilz has a tradition as a family-run
company stretching back over 50
years. Real proximity to customers

is visible in all areas, instilling confi-
dence through individual consultation,
flexibility and reliable service.

We are your contact, guide and com-
petency leader en route to an optimum
automation solution.

Support -
Technical help round the clock!

Technical support is available from Pilz
round the clock. This service is pro-
vided free of charge beyond standard
business hours.

You can reach our
international hotline on:

> +49 711 3409-444

Exclusion of liability

The technical catalogue has been
compiled with great care. It contains
information about our company and
our products. All statements are made
in accordance with the current status
of technology and to the best of our
know-ledge and belief. However, we
cannot except liability for the accuracy
and entirety of the information provi-
ded, except in the case of gross
negligence. In particular it should be
noted that statements do not have the
legal quality of assurances or assured
properties. We are grateful for any
feedback on the contents.

December 2006

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

System description
Terminology

» Absolute encoder

Sends a unique numerical value to

each position.
» Base modules

are the carrier units for the electron-
ic modules and are used to connect

the field wiring.
» C-rail

An additional, free power rail.
» Coated Version

The coated versions of the modules
are suitable for use where there are

increased environmental require-

ments on temperature and humidi-

ty.
» Derating diagram
Dependency of the maximum per-

mitted current on the ambient tem-

perature.
» Diversely redundant

A piece of information is processed

more than once and in different
ways.
» Dual-pole, differential
An actuator is connected between
two outputs.
» Electronic modules
are plugged into base modules.
» Failsafe
Safety-related. Abbreviation: FS.
» FIR filter
Filter with finite impulse response.
» Gain
Amplification factor. The trans-

ferred value is multiplied by this fac-

tor.
» Gray code
Display format of binary figures, in

which adjacent figures differ in only

one single bit.
» Grid width

Base modules and electronic mod-

ules have a grid width of 12.6 mm
or an integer multiple thereof.
» Head module

There is one head module per PSSu
system. The head module co-ordi-

nates the process data traffic.
» IR filter

Filter with infinite impulse response.

» Incremental encoder
Sends impulses, the number of

which is proportional to an angle of

rotation.
» Input/output modules

consist of an electronic module and

a base module.

4

Internal inputs/outputs

These do not have any connection
terminals; they are used for internal
data transfer between the head
module and the electronic module.
Inverted signals

Each bit in a transmission is sent in-
verted on another line, i.e. "1" be-
comes "0" and "0" becomes "1".
Local enable principle

A standard bus system can use the
local enable principle to switch fail-
safe outputs.

LSB

Least significant bit. The least sig-
nificant bit.

Mechanical coding

Coding element on the electronic
module, with its counterpart in the
base module.

Module bus

supplies the PSSuniversal modules
with voltage and transfers data be-
tween the head module and the
electronic modules.

Module supply

Internal supply voltage for the head
module and electronic modules.
MSB

Most significant bit. The most sig-
nificant bit.

Offset

Zero point compensation. This is
added to the transferred value.
Periphery supply

Supply voltage for the sensors and
actuators on input/output modules.
Processing time

The time a module requires inter-
nally for processing signal changes.
PSSuniversal

Abbreviation: PSSu. Also: PSSu
system.

Reaction time

The time it takes for a bus telegram
to be finalised or for some other re-
action from the head module to oc-
cur, once a signal has changed at
an input.

Resolution

Number of bits for the display of a
numerical value.

Restart

A PSSu system performs a restart
when the module supply is applied.
Scaling

Setting for offset and gain on ana-
logue modules.

Sign and magnitude representa-
tion

Display format of binary figures for
positive and negative values. The
MSB is the sign bit.

Single-pole, referenced to earth
An actuator is connected between
an output and 0 V. Also: single end-
ed.

SSI

Synchronous serial interface. Pro-
cedure for transferring position da-
ta.

Standard

Not safety-related, in contrast to
failsafe. Abbreviation: ST.

Status byte

Certain modules use the status byte
to transfer information about their
status to the head module.
Supply modules

Consist of an electronic module
and a base module. Also: Supply
voltage module.

System

A number of modules combined to
form a functional unit.

Two's complement

Display format of binary figures for
positive and negative values. To
form a negative figure, each bit of
the positive figure is inverted and 1
is added.
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Basics

System description
Modular design

The PSSuniversal is a modular, pro-

grammable system for controlling

plant and machinery. The PSSuniver-

sal Configurator system software is

available for configuration. The PSSu-

niversal Assistant software provides

support when selecting components.

A PSSuniversal type system consists

of:

One head module

At least one supply voltage module

Input/output modules for standard

and failsafe applications

» End bracket to secure the system at
the start

» Terminating plate with integrated
bus terminating resistors and end
bracket to secure the system at the
end

v v v

The head module:

» Connects the sensor/actuator level
for standard applications with
standard fieldbus systems (e.g.
PROFIBUS-DP)

» Connects the sensor/actuator level
for failsafe applications with Safety-
BUS p

» Co-ordinates the entire process
data traffic

Supply voltage modules:

» Consist of an electronic module
and a base module

» Are available for various functions

Input/output modules:

» Consist of an electronic module
and a base module

» Are available for a wide range of in-
put/output functions

» Can be installed in any order

Base modules:

» Are carrier units for the supply volt-
age modules and input/output
modules

» Are used to connect the field wiring

» Are available in the following con-
nection types:

— Cage clamp terminals or
— Screw terminals

Electronic modules:

» Are plugged into base modules.

» Determine the function of the sup-
ply voltage or input/output module

» Communicate with the head mod-
ule via the module bus

End bracket

Head module

Mounting rail
(DIN EN 50022)

Base module
(grid width 1 x 12.6 mm)

Electronic module
(grid width 1 x 12.6 mm)

Base module

Supply voltage module
(electronic module + base module)

Electronic module
(grid width 2 x 12.6 mm)

(grid width 2 x 12.6 mm)

End bracket
(integrated into terminating plate)

Terminating plate
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Basics

System description
Module descriptions

The module descriptions provide in-
formation on their function. The de-
scriptions are made up of multi-stage
combinations of letters and numbers.
The meaning of the letters and num-
bers depends on whether it is a head
module, electronic module or base
module. All module names begin with
PSSu. This is followed by:

» H for head modules

» E for electronic modules

» B for base modules

Accessories for the PSSuniversal are
identified by PSSu A....

The functionality of the coated ver-
sions of PSSu modules is no different
from that of uncoated modules. They
are identified by a "-T" at the end of
the product name, e.g.:

»

PSSUEFDIOZ 2

PSSu E F DI OZ 2-T

In the following text, the designa-
tion "PSSu E F DI OZ 2(-T)", with "-
T" in brackets, is used when the in-
formation specifically refers to both
modules. In function descriptions
and diagrams, "PSSu E F DI OZ 2"
is used to represent both modules.

Head modules

Bus interface (examples)

PSSuH...

PSSu H SB - SafetyBUS p

PSSu H DP - Profibus DP

PSSu H SB DP - SafetyBUS p and Profibus DP
PSSu H SB CAN - SafetyBUS p and CANopen
PSSu H SB DN - SafetyBUS p and DeviceNet

Electronic modules

Standard or failsafe

Function (examples)

PSSuE...

PSSu E S... - Standard module
PSSu E F ... - Failsafe module

PSSu E S 4DI - 4 digital inputs

PSSu E S 4DO 0.5 - 4 digital outputs with 0.5 A

PSSu E F 2DOR 8 - 2 relay outputs with 8 A

PSSu E F DI OZ 2 - One digital input, one dual-pole output with 2 A
PSSu E S 2A1 U - 2 analogue inputs, voltage (U)

PSSu E S 2Al | se - 2 analogue inputs, current (l), single-pole ("single
ended")

PSSu E S 2A0 | - 2 analogue outputs, current (1)

PSSu E S INC - Counter for incremental encoder

PSSu E S ABS SSI - Counter for SSI absolute encoder

PSSu E F BSW - Block switching

PSSu E F PS — General power supply

PSSu E F PS-P — Power supply for periphery

Base modules

Basic function

Size Connection type

PSSuB...

PSSu BP... - Base module for pe-
riphery (input/output)

PSSu BP-C... - Base module for
periphery with C-rail

PSSu BS... - Base module for power
supply

PSSu BS-R... - Base module for re-
freshing the power supply

PSSu BP-C 1/8... - 1 x grid width, PSSu BP-C 1/8C - Cage clamp
8 connections terminals

PSSu BP-C 1/12... - 1 x grid PSSu BP-C 1/8S - Screw termi-
width, 12 connections nals

PSSu BP-C 2/16... - 2 x grid

width, 16 connections

PSSu BP-C 2/8... - 2 x grid width,

8 connections
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Basics

System description
Module bus

The module bus supplies the PSSuni-
versal modules with voltage and trans-
fers data between the head module
and the electronic modules. The mod-
ule bus is formed by arranging the
base modules together and connect-
ing them via a mechanical latch.
The module bus is structured as fol-
lows:
» Data bus
Two independent bus systems for
failsafe data and standard data.
» Supply voltage
Various supply voltage modules
provide the voltage for:
— Module supply
The module supply is the internal
supply voltage for the head
module and electronic modules.
— Periphery supply
The periphery supply supplies
the sensors and actuators on in-
put/output modules. On failsafe

modules, the periphery supply
can be used to provide test puls-
es for the outputs. On analogue
input/output modules and coun-
ter modules, the periphery sup-
ply is galvanically isolated from
the inputs/outputs.

— The connection on the module
bus can be disconnected in or-
der to form supply groups.

» C-rail ("cross connection")

The C-rail is an additional free pow-

er rail that is available as an option.

Base modules that contain the let-

ter "C" in their description (e.g.

PSSu BP-C 1/8 S) access the C-

rail. Permitted infeed at the C-rail:

- PE

-0V

— Screen

- -30VDC...+30VDC

- -48VAC..+48VAC

The C-rail supply must belong to the
same circuit as the other base module
connections.
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Basics

System description
Local enable principle

All inputs on a PSSu system are as-
signed to the head module's PlI; all
outputs are assigned to the PIO. The
failsafe and standard sections are sep-
arated. There is an FS-PII for the fail-
safe inputs, an ST-PII for the standard
inputs, an FS-PIO for the failsafe out-
puts and an ST-PIO for the standard
outputs. If head modules do not have
an FS section, there will be no FS-PII
or FS-PIO. If head modules do not
have an ST section, there will be no
ST-Pll or ST-PIO.

FS input modules can be configured
so that they can also be read in the ST
section. Each FS input configured in
this way will also require a bit in the
head module's ST-PII.

FS output modules can also be config-
ured so that they can be uploaded via
the ST-PIL.

Local enable principle

In safety technology, the failsafe sec-

tion is usually separated from the

standard section without feedback.

The local enable principle enables the

ST section to have write access to the

FS section. A standard bus system

can use the local enable principle to

switch failsafe outputs on the PSSuni-

versal. The local enable principle re-

quires the following:

» An FS output on the PSSuniversal

» An FS signal on the PSSuniversal,
e.g. an FS signal on SafetyBUS p

» An ST signal on the PSSuniversal,
e.g. a signal on a standard bus sys-
tem

Procedure:

» The FS output is configured for the
local enable principle in the PSSu-
niversal Configurator.

» The FS signal serves as an enable
input. This FS signal issues the
safety enable for the FS output.

» The ST signal switches the FS out-
put.

Each FS output that is configured for

the local enable principle will also re-

quire a bit in the process image of ST
inputs and ST outputs.

Basic principle:

The ST signal and FS signal are logic

AND-linked in the PSSu. The result of

the logic operation controls the FS

output.

The FS output is only switched on if

both signals are “1”.

» While the FS signal is “1”, the FS
output can be switched on and off
via the ST signal.

» As soon as the FS signal is “0”, the
FS output is shut down safely. Con-
trol via the ST signal is ignored.
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Basics

System description

Maximum system expansion

The PSSuniversal Assistant software
provides support when assembling a
PSSu system (see Accessories). The
software checks the system limits as
the data is entered. Once the system is
assembled, the software generates a
requirement list, which you can use for
system documentation as well as an
order form.

The expansion of a PSSu system is
limited by the following values

» Number of modules

» Number of failsafe modules

» Number of failsafe inputs/outputs
» Number of standard inputs/outputs

» Current load of module bus

The number of PSSu systems within a
fieldbus network may also be limited,
e.g. in a SafetyBUS p network.

The system limits are listed and ex-
plained below.

System limits: SafetyBUS p and
standard bus systems

If the PSSuniversal is used as a bus
subscriber within a SafetyBUS p net-
work, the system limits of SafetyBUS p
must be taken into account.

Possible addresses for the PSSuniversal within a SafetyBUS p network:

A maximum of 64 bus subscribers can
be addressed within a SafetyBUS p
network (device address 32 .... 95 for
SafetyBUS p 0 or 132 ... 195 for
SafetyBUS p 1). The specifications of
the “SafetyBUS p Installation Manual”
and “SafetyBUS p System Descrip-
tion” apply for a PSSu system.

If the PSSuniversal is used as a bus
subscriber within a standard bus sys-
tem, the system limits of that standard
bus system must be taken into ac-
count.

Bus subscribers
within the SBp network

Device address
(per PSSu system)

Input addresses
SafetyBUS p

Output addresses
SafetyBUS p

1inSBp 0 32 E32.00 ... E32.31 A32.00 ... A32.31
64 in SBp 0 95 E95.00 ... E95.31 A95.00 ... A95.31
1in SBp 1 132 E132.00 ... E132.31 A132.00 ... A132.31
64 in SBp 1 195 E195.00 ... E195.31 A195.00 ... A195.31
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Basics

System description

Maximum system expansion

System limits: Number of modules
and number of inputs/outputs on a
PSSu system

» Absolute number of modules per
PSSu system
Internally, a PSSu system can ad-
dress a maximum of 64 modules.

The head module and passive junc-

tion modules (e.g. PSSu E PD,

PSSu E PD1) are not counted. The
following modules should be taken

into account for the absolute

number of modules:

— Supply voltage modules
(identifier: PSSu E F PS...)

— Standard modules
(identifier: PSSU E S...)

— Failsafe modules
(identifier: PSSUEF...)

» A PSSu system can have a maxi-
mum of 32 FS modules. The fol-
lowing system limits also apply:

— A maximum of 16 modules of
type PSSu E F DI OZ 2 may be
used.

— A maximum of 24 modules of
type PSSu E F BSW may be
used.

» Maximum number of standard in-
put/output bits per PSSu system:
A PSSu system may have a maxi-

FS input bits and FS output bits per FS module:

mum of 240 ST input bits and 240

ST output bits. This system limit

applies irrespective of the fieldbus.

Please also note the number of ST

input/output bits per module (see

table).

Maximum number of failsafe input/

output bits per PSSu system:

In each PSSu system it is possible

to address via SafetyBUS p a max-

imum of:

- 32 FS input bits

— 32 FS output bits

— Please also note the number of
FS input/output bits per module
(see table).

FS module FS input bits FS output bits Notes

PSSu E F 4Dl 4 -

PSSu E F 4DO 0.5 - 4

PSSu E F 2DO 2 - 2

PSSu E F 2DOR 8 - 2

PSSUEFDIOZ 2 2 1 Input: Bit 1 connection terminal.
Bit 2 open circuit detection

PSSu E F BSW - 1

ST input bits and ST output bits per module:

ST module ST input bits ST output bits Notes

PSSu E S 4Dl 4 -

PSSu E S 4DO 0.5 - 4

PSSu E S 2DO 2 - 2

PSSUE S 2Al | se 48 - 2 x 2 Byte + 2 Status Byte

PSSu E S 4Al U 96 () - 4 x 2 Byte + 4 Status Byte

PSSu E S 2AI U 48 - 2 x 2 Byte + 2 Status Byte

PSSu E S2A0 | - 32 2 x 2 Byte

PSSuE S4A0 U - 64 4 x 2 Byte

PSSuE S2A0 U - 32 2 x 2 Byte

PSSu E SINC 24 24 2 Byte + 1 Status-Byte (Pll)/2 Byte +
1 Control Byte (PIO)

PSSu E S ABS SSI 40 - 4 Byte + 1 Status Byte

() at maximum configuration
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Basics

System description

Maximum system expansion

System limits: Maximum current
load

Maximum current load capacity of the supply voltage modules:

System supply

Max. current load

Module supply when supplied via 15A
- PSSu E F PS(-T)

Module supply when supplied via 2A

- PSSu E F PS1(-T)

Periphery supply 10A
C-rail 10A

» Module supply
The current load of the module sup-
ply is the current consumption of
the head module plus the current
consumption of the electronic mod-
ules. If the current load is higher
than the supply module's current
load capacity, the module supply
must be refreshed with an addition-
al supply module.
(See current consumption table.)

If not, the electrical cable for the
module bus will suffer a voltage
drop. The PSSuniversal Assistant
takes this into account.
Periphery supply

Maximum current load: 10 A

The current load of the periphery
supply is the sum of the current
consumption of the sensors and
actuators supplied via the input/
output modules. If the current load

is higher, the periphery supply must
be refreshed with an additional sup-
ply module to prevent overload.
Please refer to the derating dia-
gram.

C-rail

Maximum current load: 10 A

If the current load is higher, the C-
rail must use a different supply to
prevent overload. Please refer to
the derating diagram.

Derating diagram for periphery supply and C-rail: Temperature T dependent on load current |
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Basics

System description
Maximum system expansion

Current consumption of the head
modules and electronic modules
from the module supply

Module

Max. current consumption

PSSu H SB(-T)

205 mA (without FO connection)

PSSu H SB DP(-T)

450 mA (without FO connection)

(
PSSu H SB DN(-T) 290 mA (without FO connection)
PSSu H DP(-T) 430 mA (without FO connection)
PSSu H DN(-T) 270 mA (without FO connection)
PSSu E S 4DI(-T) 24 mA
PSSu E S 4DO 0.5(-T) 20 mA
PSSu E S 2DO 2(-T) 18 mA
PSSu E F 4DO 0.5(-T) 56 mA
PSSu E F 2DO 2(-T) 45 mA
PSSu E F 4DI(-T) 23 mA
PSSu E F DI OZ 2(-T) 30 mA
PSSu E F 2DOR 8(-T) 40 mA
PSSu E F BSW(-T) 330 mA
PSSu E F PS-P(-T) 23 mA
PSSu E S 2Al | se 43 mA
PSSu E S 4Al U 53 mA
PSSu E S 2AI U 43 mA
PSSuE S2A0 | 43 mA
PSSu E S4A0 U 53 mA
PSSuES2A0 U 43 mA
PSSu E S INC 122 mA
PSSu E S ABS SSI 122 mA
PSSu E PD(-T) 0mA
PSSu E PD1 0mA
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Basics

System description

Reaction times of the PSSuniversal

The reaction times refer exclusively to
the inputs and outputs on a PSSu sys-
tem. To determine the overall reaction
times, the corresponding bus sys-
tems, periphery devices and control-
lers also need to be taken into
account.
» Digital inputs:
The reaction time of the digital in-
puts is the time a PSSu system
needs for a bus telegram to be final-
ised or for some other reaction from
the head module to occur, once a
signal has changed at an input.
» Digital outputs:
The reaction time of the digital out-
puts is the time a PSSu system
needs to change a signal at the out-
put once a bus telegram has been
received.
» Analogue inputs:
The reaction time of the analogue
inputs is the time a PSSu system
needs to read in a value at the input

and to make it available within a bus
telegram.

» Analogue outputs:
The reaction time of the analogue
outputs is the time a PSSu system
needs to make the value available
at the output once a bus telegram
has been received.

Scan time of a PSSu system

The PSSu module bus transfers fail-
safe data and standard data inde-
pendently from each other. This is why
the FS scan time differs from the ST
scan time.

tFs-scan

The FS scan time of the PSSuniversal
is a constant 4 ms.

tsT-Scan

The ST scan time of the PSSuniversal
depends on the number of events that
have occurred. The longest scan time
will need to be considered when the

maximum number of ST modules is
configured and all the inputs/outputs
are changing simultaneously.

» Typical: 1 ms

» Maximum: 4 ms

Input/output processing time

tProcessing In

tProcessing Out
The processing time is the time an in-

put/output module needs internally for
signal processing. It varies depending
on the module.

The processing time takes into ac-
count the input filter time and various
influences such as internal run times,
temperature drifts, spread of compo-
nents, etc.

The processing times can be found in
the technical details for the input/out-
put modules.

Input Reaction time

Typical trs-Reaction typ = (1-5 X trs_scan) + tprocessing In =6 ms + tprocessing In
Failsafe

Maximum trs-Reaction max = (2x tFS—SCan) + tProces,s.ing In =8ms + tProces.sing In

Typical tsT-Reaction typ = (1-5 X ts1_scan typ) + tProcessing In =1.5ms + tpocessing In
Standard

Maximum tsT_Reaction max = (2 X tsT-5can max) + tProces.sing In =8ms + tProces.sing In

Input reaction time

PSSu scan time + processing time

<

\ 4

Head module
Input module

(ST or FS)

Sensor

—~—
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Reaction times of the PSSuniversal

Output Reaction time
Typical trs-Reaction typ = tFs-scan + tProcessing Out =4 mSs + tprocessing Out
Failsafe
Maxi- trs-Reaction max = (2x tFS»Scan) + tProcessing Out =8ms + tProcessing Out
mum
Failsafe  Typical trs Reaction typ = tFs-scan + 2 Ms =6ms
with "&"
1 .
0) Maxi- trs-Reaction max = (2 X trs_gcan) + 2 ms =10ms
mum
Typical tsT-Reaction typ = tsT-Scan typ + tProcessing out =1 ms + tprocessing Out
Standard
Maxi- tsT-Reaction max = (2x tsT-scan max) + tProcessing Out =8ms + tProcessing Out
mum

(') Special case: Digital FS outputs that are driven via the local enable principle. The processing time is a constant 2 ms
when the FS output is enabled.

Output reaction time

PSSu scan time + processing time

PEae
PEe
PE

Input memory I :
| safetyB I ) 3
yBUS p H - 3
__ —+ 3 o _
| ] En
_ : € L
o It o 35
| standard bus | : 8 5=
_____ . T oL
_____ _

|¢| Actuator
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Diagnostics

Opportunities for diagnostics

The PSSuniversal provides many op-

tions for diagnostics, fault detection

and communication with other control

systems. Diagnostics for the PSSuni-

versal can be run via

» The LEDs on the electronic mod-
ules and head module,

» The local USB port on the head
module,

» A PSS connected via SafetyBUS p,

» Standard fieldbus functions,

» PVIS expanded diagnostics.

Both FS modules and ST modules can

be diagnosed via a standard fieldbus

or via SafetyBUS p.

For visualisation we recommend

PMivisu/PMlopen type devices plus

expanded diagnostics with the PVIS
OPC Server.

Error stack

Certain events lead to an entry in the
head module's error stack. An event is
signalled once only and is not repeat-
ed cyclically. Entries in the error stack
can be evaluated for diagnostic pur-
poses. If the PSSuniversal is connect-
ed to SafetyBUS p, many events will
trigger a telegram, depending on the
configuration. The entries in the head
module's error stack are graded ac-
cording to their priority.

How a PSSuniversal system reacts to
events and how the error stack entries
are forwarded will depend on the head

module, the configuration, the con-
nected bus systems and the user pro-
grams. The entry in the error stack
corresponds to the format used with
SafetyBUS p subscribers.

Diagnostic data

The available diagnostic data will de-
pend on the modules you are using.
Different errors are detected depend-
ing on the electronic module (see ta-
ble: Error messages per electronic
module). Besides the error data, elec-
tronic modules can also send messag-
es about their status to the head
module.

The table below lists some typical
PSSu messages.

Module error

Explanation

Remedy

Start-up error

Error as the PSSu system starts up

Change faulty module.

Configuration error

Incorrect module type configured.

The configured hardware registry does not
match the actual hardware registry.

FS communication error

Error during FS communication

Change faulty module.

ST communication error

Error during ST communication

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 to-
gether correctly.

Temperature error: Too warm (1)

Ambient temperature too high:
Error stack entry

Ensure there is sufficient ventilation in the
control cabinet or prevent overload.

Temperature error: Too hot (1)

Ambient temperature too high:
Reset the module and stop the affected I/
O-Groups (SafetyBUS p)

Ensure there is sufficient ventilation in the
control cabinet or prevent overload.

Output error

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

Rectify the short circuit or change the faulty
module.

Test pulse error

Possible causes: Short circuit between a
test pulse and a supply voltage, or a defec-
tive module.

Rectify the short circuit or change the faulty
module.

Relay control error

Error during cyclical monitoring test of the
relay coils

Change faulty relay module.

Relay error

A relay position is faulty. Possible cause:
Defective relay contact

Change faulty relay module.

Block switching output error

Error during cyclical monitoring test of the
relay contacts. Possible external cause:
Voltages being fed back to the relay con-
tacts

Check the supply voltage and the wiring.

Error in the feedback loop

FS input detects an error in the feedback
loop or FS input is defective.

Check FS input, check the configuration of
the feedback loop, check the signals, or
check the wiring and contacts.
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Module error

Explanation

Remedy

Error in the local enable principle

FS output has reacted incorrectly or unex-
pectedly

Check the configuration of the FS output,
or check the fieldbus signals in the FS and
ST section.

Input error

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

Change faulty module.

Overvoltage error

A system voltage or infeed is too high.

Stabilise the supply or change the faulty
supply voltage module.

Undervoltage error

A system voltage or infeed is too low.

Stabilise the supply or change the faulty
supply voltage module.

Error in the overvoltage protection diodes

Overvoltage protection diodes are defec-
tive.

Change faulty supply voltage module.

Status of the incremental encoder

The incremental encoder is registering an
error (only on PSSu E S INC).

See incremental encoder manual.

() There are two levels of overtemper-

ature.

» Too warm:
If a module's temperature exceeds
a theshold value, the module sends
awarning to the head module. If the
temperature drops back below the

threshold value, the module sends
an all-clear.

» Too hot:
If a module's temperature exceeds
afurther theshold value, the module
sends an error message to the head

module and triggers an 1/0-Group
stop.
Further information on PSSu error
messages is available in the online
help for the PSS WIN-PRO system
software.
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Supply voltage modules

PSSu E F PS

PSSu E F PS1

PSSu E F PS-P

PSSu E F BSW

Start-up error

X

X

X

X

Configuration error

X

X

X

X

FS communication error

X

X

X

X

ST communication error

Bus termination error

Temperature error: Too warm

Temperature error: Too hot

Relay control error

Relay error

Block switching output error

Overvoltage error

Undervoltage error

Error in the overvoltage protection diodes

XX [ X | X |[X|X|X|[X|X

Modules for digital input/output (standard and failsafe)

PSSUES PSSuES
4DI 4DO0 0.5

PSSuUE S

2DO 2

PSSUEF
4Dl

PSSUEF
4DO 0.5

PSSuUEF
2DO 2

PSSuUEF
2DOR 8

PSSuE F
DI OZ 2

Start-up error X X

X

X

X

X

X

X

Configuration error X X

X

X

X

X

X

X

FS communication er-
ror

X

X

X

X

X

ST communication er- X X

ror

Bus termination error X X

Temperature error: Too
warm

Temperature error: Too
hot

Output error

Test pulse error

Relay control error

Relay error

Error in the feedback
loop

Error in the local enable
principle

Input error

Modules for analogue input/output (standard)

PSSuES

2A1U

PSSuUES
4A1 U

PSSUES
2Al | se

PSSuES
2A0 U

PSSuES

4A0 U

PSSuUES

Start-up error

Configuration error

ST communication error

Bus termination error

X | X | X

X | X | X

X | X | X [X

X | X | X

X | X | X

X | X [ X [X
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Safety

PSSuniversal application area

The PSSuniversal is designed for use

in an industrial environment as follows:

» Safety-related applications in the
failsafe section, including connec-
tion to SafetyBUS p

» Non-safety-related applications in
the standard section, including
connection to standard bus sys-
tems

Before using the PSSuniversal as a

programmable safety system it is nec-

essary to perform a safety assessment

in accordance with the Machinery Di-

rective 98/37/EC.

The following is deemed improper use

in particular:

» Any component, technical or elec-
trical modification to the PSSuni-
versal

» Use of the PSSuniversal outside the
areas described in the product doc-
umentation.

» Use of the PSSuniversal outside the
documented technical details.

The failsafe section of the PSSuniver-

sal is designed for use in plant and ma-

chinery safety circuits, e.g. on

» Presses

Transfer lines

Tank storage facilities

E-STOP circuits

Cablecars/traction operations

Stage technology

Process engineering

v v vvvyw

Categories in accordance with EN
954-1

Please note: To achieve the corre-
sponding category or requirement
class, the whole system including all
safety-related components (parts, de-
vices, user program etc.) must be in-
cluded in the assessment. For this
reason, Pilz cannot accept liability for
the correct classification into a cate-
gory or requirement class.

Safety of the PSSuniversal

The PSSuniversal is divided into a fail-
safe and standard section. Only the
failsafe section may process safety-re-
lated functions.

The failsafe section of the PSSuniver-
sal is designed to be diversely redun-

dant. Diversely redundant means that ~ malfunctions, faulty operation and the

information is processed more than possible consequences.

once and in different ways, e.g. using
several, different processors. All input
and output signals are processed in
separate channels. Each channel
compares the result with its neigh-
bours. The input and output signals
are only valid if all three channels
reach the same result.

As with the hardware, the software
also has a failsafe and standard sec-
tion.

The failsafe and standard programs
use separate hardware resources
(memory, modules etc.). The standard
section operates without feedback, in
other words it is only able to read the
failsafe resources, such as failsafe in-
puts/outputs, unless the user specifi-
cally programs access. During
configuration and user programming,
it is important to ensure that this high
level of safety is not compromised by
errors and lack of attention.

Safety of the overall plant

The failsafe section of the PSSuniver-
sal guarantees functional safety, e.g.
from errors in hardware and software.
However, the failsafe section does not
guarantee the safety of the entire proc-
ess, configuration and user program.
This is the user's responsibility. Pay
special attention when programming
and observe standards and regula-
tions. A faulty application program can
jeopardize the safety of the entire
process!

Define the safety requirements for the
overall plant and also define how these
are to be implemented from a techni-
cal and organisational standpoint.
Technical measures include, for exam-
ple, the choice of control system, the
choice of periphery components and
the user programming.

Organisational measures include, for
example, the appointment of respon-
sible personnel and the documenta-
tion of all work stages during
commissioning. This also includes the
allocation of responsibilities and ac-
cess rights.

The safety requirement will depend on
the plant's function and the risks. A
safety assessment also must cover
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Module layout

4

»

The first module on a PSSuniversal
system is always a head module.
A supply voltage module is always
connected to the right of the head
module.

— To provide the module supply
(supply for the head module and
the input/output modules)

— To provide the periphery supply
(supply for the sensors and actu-
ators)

Input/output modules for FS and ST

applications may follow on to the

right.

— The input/output modules may
be installed in any order.

— Input/output modules for FS ap-
plications and ST applications
may be combined as required.

»

— However, if modules of the same
function are combined into
groups it makes things clearer
and simplifies the wiring.

— It is not possible to mix base

modules with screw terminals

and base modules with cage
clamp terminals in one PSSuni-
versal system.

The maximum number of input/

output modules is determined

through the defined system lim-

its.

Additional supply voltage modules

may be required in order to refresh

the module supply or periphery
supply.

Supply groups require an additional

voltage supply module at the start

4

of each group. The modules be-

longing to the supply group will

then follow to the right.

The final element in a PSSu system

is always a terminating plate con-

taining the terminating resistors for

the module bus.

The system is attached to the

mounting rail using fastening ele-

ments at the start and end of the

system. The following are available,

depending on vibration and shock

stress:

— Plastic version (standard)

— Metal version (where there is in-
creased stress)

Head

module

Terminating plate
with integrated
End bracket

I%FI9|
JI|

If necessary:
additional metal
end bracket

End bracket
(metal version
if necessary)

Supply
voltage module

Input/output modules
(with supply voltage modules to separate
the supplies if necessary)
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Connection levels

Connections on the base modules On input/output modules, the connec- tion diagram to be consistent it makes
tion levels are typically arranged as fol-  sense to arrange input/output mod-

The connections on the base modules  lows: ules of the same type into groups (see
are divided into connection levelsand  » Connection level 1 and 4 example).
connection columns. The connections Input and output connections
have a two-digit number. » Connection levels 2 and 3 Colour marking on the connection
» The first digit denotes a module's Connections for the common sup-  levels
connection column (e.g.: connec- plies (periphery supply, analogue
tion 283 is in the second column). inputs/outputs or screening) The colour marking on the connection
» The second digit denotes a mod- Many input/output modules may have levels is a wiring aid. Various colour
ule's connection level (e.g.: con- two more connection levels: markers are available for labelling (see
nection 23 is in the third level). » Connection level 5 and 6 section on accessories). The colour
The function of the base module con- Connections for the common sup-  markers can be used to label different
nections depends on the electronic plies (periphery supply, analogue supplies. This way the connection lev-
module. inputs/outputs or screening) els remain clearly visible, even after

Input/output modules can be installed  wiring.
in any order. However, for the connec-

|<— Digital Input —>|<—Digit. Output—>|<- Analog-»

|PSSUEF2D02 |
|PSSUEF2D0O2 |
| PSSUES2D0O2 |
| PSSUES4AOU |

‘ Power Supply
|PSSuE F 4DI
|PSSu E F 4Dl
| PSSU E S 4DI
| PSSu E S 4D
|PSSuE F 4DI
| PSSUE S 4AIU

Connection level 1

Head Module

@)n]
OO
OO
@]n|
oo
~OO
OO
~O0O
oo
~OO
OO
~O0O
OO
~O0O
oo
~OO
OO
~O0O
oo
~OO
OO
~O0O

11 2111 2111 11 11 11 11 11 11 11 11

O O o0 gjo Og go oo oo oo ao oo o

D GIo 0lo QIo QIO QIP QI8 9IS QP QL QO &) comecton eel2
O O O|g gjo Oog gjo oo agjlo oo aja aoo a

D Qo 9o QIO QIO QP QIS 9l QP QO QIO ¢ comecton eers
0O Olo olo oo olo olo oo Olo olo olo alao o

ORI0 20 Q0 QIO 00 10 010 010 QIS QIO Q) comecton eve 4

[1] : + 24V DC Periphery Supply
[2]: 0O V DC Periphery Supply
=m [3]: 0 V DC Analog
= [4] : Inputs/outputs
1 [5] : Cable screening

Connection level 5

GOD
500

OE‘%;."OEI
OO0
ODI

OO

Connection level 6

™|
o
o)
|
)

I
(&)

—_—
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Installing within the control cabinet

The PSSuniversal must be installed in
a control cabinet. Use a zinc-plated
DIN-rail in accordance with DIN EN
50022 as the mounting rail (top hat
rail). Dimensions:

» 35x7.5mmor35x15mm

When installing, please note the fol-

lowing:

» Where vibration and shock stress
place increased requirements on
the system fastenings, we recom-
mend that the mounting rail is
screwed to the mounting plate ap-
proximately every 200 mm.

» We recommend that it is installed
horizontally on a vertical wall. If oth-
er mounting positions are used (e.g.

vertical installation), please take the

following into account:

— Optimum upward heat dissipa-
tion can no longer be guaran-
teed: The ambient temperature
is restricted (see technical de-
tails for the modules).

— Vibration and shock stress place
higher requirements on the sys-
tem fastenings: use additional
metallic end brackets!

The coated versions of the PSSu mod-
ules are suitable for use where there
are increased environmental require-
ments on temperature and humidity.
These modules can be stored and op-
erated in a cold environment. Con-
densation is permitted in accordance

with the stated pollution degree.
Please refer to the Technical details.
On the coated version of some output
modules, please also note the derating
at higher temperatures.

Mounting distances

The values shown in the diagram for
mounting distances are minimum
specifications.

The ambient temperature of the PSSu-
niversal in the control cabinet must not
exceed the figure stated in the techni-
cal details for the modules, otherwise
air conditioning will be required.

20 mm
(0.787")

35 mm
(1.378")

20 mm

(0.787"
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Mechanical coding

Electronic modules are supplied with a
two-part coding element.

When an electronic module is plugged
into a base module for the first time,
one part of the coding element re-
mains on the electronic module, while
its counterpart is fixed on to the base
module. This is how the base module
is coded.

The coding element is designed to
help prevent plugging errors (e.qg.
when exchanging an electronic mod-
ule). Once a base module has been

coded, it will only take electronic mod-
ules with the same mechanical coding.
The coding is identified by a letter and
a colour. Codings with the same let-
ters are mechanically identical and are
distinguished through a different col-
our.

Overview of the mechanical coding elements

Electronic module

Coding element
Electronic module

Coding element on counterpart
Base module

PSSu E F PS(-T)

PanN
Coding: yellow, B >
£ e
PSSu E F PS-1(-T) I—,
Coding: yellow, C £ e
- === =="
PSSu E F PS-P(-T)
VanVanN
Coding: yellow, A
[lemfip=e=
PSSu E F BSW
Coding: yellow, | ZI

§

PSSu E S 4DI(-T)
Coding: dark grey, A

PSSu E S 4DO 0.5(-T)
Coding: dark grey, B

(
N

PSSu E S 2DO 2(-T)
Coding: dark grey, C

;

al il
:

=== ==
Goding yolow, b =
Coding. valom b =N
7 I I
Coding: vt b =7
=

\\\\\i\\\\
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Mechanical coding

Electronic module

Coding element
Electronic module

Coding element on counterpart

Base module

PSSu E F 2DOR 8(-T)
Coding: yellow, H

PSSu E F DI OZ 2(-T)
Coding: yellow, G

i

PSSu E S 2Al | se
Coding: dark grey, D

PSSu E S 4AlU
Coding: dark grey, D

PSSu E S 2Al U
Coding: dark grey, D

PSSuE S2A0|
Coding: dark grey, E

PSSu E S 4A0 U
Coding: dark grey, E

PSSu E S2A0 U
Coding: dark grey, E

[—

PSSu E PD(-T)
Coding: light grey, A

PSSu E PD1
Coding: light grey, A
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Supply voltage and insulation

All PSSuniversal voltages are provided

via supply voltage modules. The volt-

ages are distributed to the modules via

the module bus.

» Module supply
The module supply is the internal
supply voltage for the head module
and electronic modules.

» Periphery supply
The periphery supply supplies the
sensors and actuators on digital in-
put/output modules with 24 V DC.
The connection on the module bus
can be disconnected in order to
form supply groups. On digital fail-
safe modules, the periphery supply
is used to provide test pulses. Fail-
safe input/output modules will not
start until the periphery supply is
connected correctly. On analogue
input/output modules, the periph-
ery supply is galvanically isolated
from the inputs/outputs.

» C-rail
The C-rail is an additional, free
power rail. Access to the C-rail is
available via base modules that
contain the letter “-C” in their de-
scription (e.g. PSSu BP-C 1/8 S,
PSSu BP-C 1/8 C).
The C-rail supply must belong to
the same circuit as the other base

module connections. Connecting
PE to the C-rail provides a simple
form of screening. Permitted infeed
at the C-rail:
- PE
- 0V
- Screen
- -30VDC...+30VDC
- -48VAC..+48VAC
» Inputs/outputs on the analogue
modules and counter modules
The inputs and outputs on the ana-
logue modules and counter mod-
ules are galvanically isolated from
the periphery supply. The supply for
the outputs is generated from the
periphery supply.
» Earth (Ground)
The module supply and periphery
supply have separate connections
for the respective earth potential
(Ground).
» Functional earth
A contact spring on the base mod-
ules connects the functional earth
on the electronic modules to the
mounting rail.
The supply voltages for module supply
and periphery supply must be extra
low voltages with safe electrical sepa-
ration (PELV oder SELV) in accord-
ance with VDE 0100, Part 410. Further

Insulation of supplies in a PSSu installation:

requirements of the power supplies
can be found in the data sheets for the
supply voltage modules.
When the voltages are fed separately
using two power supplies, the module
supply and periphery supply are gal-
vanicaly isolated. If galvanic isolation
is not required, a common power sup-
ply may be used for the periphery sup-
ply and module supply.
Separate power supplies for module
supply and periphery supply increase
availability: In the case of a short cir-
cuit in the periphery supply, the mod-
ule supply is maintained and the head
module can continue to exchange
data with fieldbus systems, e.g. for di-
agnostic purposes.
A base-insulated device with an oper-
ating voltage of more than 50 VAC or
120 VDC may not be connected paral-
lel to the module supply.
If voltages higher than 50 VAC or
120 VDC are connected to the PSSu-
niversal, e.g. to switch contacts on re-
lay modules, please note the following:
» Specific accident prevention regu-
lations apply.
» For safety reasons, only the protec-
tive earth (PE) may be connected to
the C-rail of the supply group.

SafetyBUS p

Relay module

Switch
contact 1

C-rail

!

Module Periphery

C-rail

Supply Supply

Standard
fieldbus

¢ Safe separation

<—> Basic insulation

!

Relay module

C-rail

Switch
contact 2

<<--> Functional insulation
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Basics

Electrical Installation

Earthing

When base modules are attached to

the mounting rail, a contact spring

makes the electrical contact between

the modules' functional earth and the

mounting rail.

» Connect the mounting rail to the
functional earth via an earthing ter-
minal.

Earthing the mounting rail

The earthing terminal is available as an
accessory. The mounting rail must be
properly earthed to ensure interfer-
ence-free operation in accordance
with EMC regulations.

The supplies on the PSSuniversal
module bus (module supply, periphery
supply, C-rail) are not connected to

the functional earth through the con-
tact spring.

On analogue modules and counter
modules with base modules without a
C-rail, the contact spring also con-
nects the screening connections to the
mounting rail.

Mounting rail

Earthing terminal
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Basics

Electrical Installation

Electromagnetic compatibility (EMC)

EMV compliance

The PSSuniversal is designed for use
in an industrial environment. It is not
suitable for use in a domestic environ-
ment, as this can lead to interference.

Connecting the earth cables

Please note:

» A cable cross section of at least 2.5
mm? should be used for the con-
nection to the central earth bar.
Connections should be kept as
short as possible.

» Connections to the earth bar should
always be in star form.

» Connect together the 0V connec-
tions on all the 24 V power supplies
and earth the 0 V mains at a single
point, or ensure that measures are
in place to monitor for earth faults.
— Earthed supply voltages offer the

best noise immunity.

» The connection of the 0 V supply to
the central earth bar or earth fault
monitor must be in accordance with
relevant national regulations (such
as EN 60204-1, NFPA 79:17-7,
NEC: Article 250, for example).

» Connections should be protected
from corrosion.

» Flexible earthing straps should be
used on moving earth parts (e.g.
machine parts, gates). Ensure these
earthing straps are as short and
wide as possible.

Equipotential bonding

Potential differences can occur if the
PSSuniversal and its periphery devic-
es are connected to different earth
connections. Even cable shields that
are connected at either end and have
different earth connections can cause
potential differences. In order to avoid
interference, equipotential bonding
cables must be installed. Please note:
» Select a low impedance equipoten-
tial bonding cable.

» Select the following as standard
values for the cross section of the
equipotential bonding cables:

- 16 mm? for equipotential bond-
ing cable up to 200 m in length

- 25 mm? for equipotential bond-
ing cable over 200 m in length

» If the PSSu and periphery devices
are connected with screened signal
cables which are earthed at either
end, the impedance is calculated as
follows:

— Impedance equipotential bond-
ing cable = 10 % of screen im-
pedance

» Use copper or galvanised steel
equipotential bonding cable.

» Connect equipotential bonding ca-
bles to the earth bar over as wide a
surface area as possible.

» As short a distance as possible
should be kept between the equi-
potential bonding cable and signal
cable.

Suppression of inductive loads

Suppression should not be used to
protect the digital semiconductor out-
puts.

Control cabinet lighting

Use low interference panel lighting for
inside the control cabinet.

Screened cables

Digital inputs and outputs on the
PSSuniversal do not need screened
cables. However, if the connection ca-
bles have screening, it should be con-
nected at one end.

Analogue inputs and outputs plus the
inputs and outputs on the counter
modules should always be connected
using screened cables.

» On base modules with C-rail:

— Connect the screening to the ter-
minals on the C-Rail.

— Connect the C-rail with low im-
pedance to the functional earth.

» On analogue modules and base
modules without C-rail:

— Connect the screening as shown
in the terminal configuration sec-
tion of the configuration data
sheets.

— The module connects the
screening to the functional earth
via the mounting rail.

Fieldbuses

Please note:

» SafetyBUS p
See Installation Manual for Safety-
BUS p

» PROFIBUS-DP
Screening via SUB-D plug-in con-
nector

» DeviceNet
Cable screening earthed at the con-
nector, the DIN rail, or as it enters
the control cabinet. DeviceNet sup-
ply voltage in accordance with the
DeviceNet specification.

ESD

Electrostatic discharge can damage
components. Ensure against dis-
charge before touching the PSSuni-
versal modules, e.g. by touching an
earthed, conductive surface or by
wearing an earthed armband.
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Basics

Electrical Installation

Supply groups

When used with the relevant base
module, any electronic supply voltage
module is suitable to separate sup-
plies and form supply groups.

To separate supplies, the supply (pe-
riphery supply and C-rail supply) to the
preceding (left-hand) modules is dis-

connected and a new supply provided
for subsequent (right-hand) modules.
With a new supply group it is also pos-
sible to refresh the module supply by
providing a new supply voltage. The 0
V supply on the module supply is nev-

er interrupted, but is always looped
through across the whole module bus.
You should always refer to the de-
scription of the relevant electronic
supply voltage module.

The following modules are suitable for
separating supplies, for example:

Module supply

Electronic module

Base module

Periphery supply
and C-rail

PSSuBS-R1/8 S

Refreshing (new supply voltage is

Supply of the left-hand modules is

PSSu E F PS
PSSu BS-R1/8 C provided, 0 V supply is not inter-  interrupted and a new supply is pro-
PSSu E F PS1 PSSu BS-R2/8 S rupted). vided for the right-hand modules.
PSSu BS-R 2/8 C
PSSu E F PS-P PSSuBS 1/8 S No refreshing (5 V is not separat-
PSSuBS 1/8 C ed).
PSSu E F BSW PSSuBS 2/8 S
PSSuBS 1/8 C
Supply Group 1 Supply Group 2 Supply Group 3
= = =
el l|ellle|||lel| &l||lel| |el|lel| &l|lel||e
> > > > jm > > > > > >
o n k) kS, kS n S kS, S n S kS,
2 . o) o) o) . o) 0 o) ,_ o) 0
3 g = = = g = = = g = =
Q o o o o o o o o o o o
= o = = = o = = = o = =
o L L L L L L L L L [ L
@
o)
T
24 V|DC I 24 V|DC I 24VDCI
[ | [ | [ |
AA A AL A AA A
Periphery Supply 1- Periphery Supply 2 - Periphery Supply 3 -
(24 V DC) — | (24 V DC) — | (24 V DC) —
C-rail C-rail C-rail
Supply — Supply — Supply -
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BP BP
1/8C 2/16 C

4@ can be used with this base module
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Modules

Head modules
PSSu H SB

Module features

» SafetyBUS p interface for switch-
ing
- Failsafe inputs/outputs

» USB port for connection to a PC for
— Commissioning
— Service

» LEDs for:
— System status
— SafetyBUS p status
— USB status

» Electronic modules that can be
used for input/output:
— All failsafe modules (PSSu EF...)

Head module to connect the PSSuni-

versal system to SafetyBUS p Module description

Approvals The module meets the requirements of
EN IEC 61508 up to SIL3 and EN 954-
1 up to Category 4.
PSSu H SB The module may be used to connect a
system to:
» SafetyBUS p
c us Pending
LISTED
LY\ .
L 2

Block diagram

Integrated protection mechanisms

The module has the following protec-

tion mechanisms:

» Multi-channel diverse processor
section

» Cyclical self tests

» Potentially isolated SafetyBUS p
interface

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

SafetyBUS p

c 3 1 5
o —-—-—-—- - —

usB

Data
(FS)

[72]

=]

% Module

S Supply

3 +5VDC

=

Data
(FS)

Inter-
face
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Modules

Head modules
PSSu H SB

Function description

master controller.
— The device address of the

Front view

Module supply SafetyBUS p is set via two rota-
» The module supply provides the ry switches. o
module with voltage. — If a fault occurs, the module x10
Decentralised input/output switches off the connected fail- 9’@'3
» The head module enables the safe output modules. 6
PSSuniversal to be used as a mod- » AUSB port enables communication SBADDRESS
ular, decentralised input/output with a PC for commissioning and ;1@_3
module. diagnostics. S
» The head module receives signals °
from a master controller; it process-  Wiring [o)
es these signals and passes them p
on to the connected input/output » Please refer to the Installation Man-
modules. ual for SafetyBUS p. . PSSuH
» The head module receives signals » Please note the specification of the fe) SB.
from the connected input/output USB port. : . pilz
modules; it processes these signals —
and passes them on to a master
controller. —
Interfaces [ e—]
> Safﬁ:cyzus ¢] iBnLeSrface y — E
- e Safety! p interface ena- uss
bles data to be transferred safely —
between the PSSuniversal and a —
Connection
SafetyBUS p Layout
Male 9-pin D-SUB connector 1:n.c.
2: CAN_L (brown) O
3: CAN_GND (white)
4:n.c. 6 1
5: CAN_SHLD
6: n.c.
7: CAN_H (green) 9 5

8: Supply voltage for fibre-optic couplers
from Pilz
9: n.c.

USB

Layout

Mini-B USB connector

1:n.c.

2: D- USB Data -
3: D+ USB Data +
4:n.c.

5: GND Ground

» n.c. = not connected
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Modules

Head modules
PSSu H SB

Dimensions
E|~
Elc
:h S 1 .21,6 mm
y . (0.85")
=ATT & AW
= 3
_ )
el ~ F i \ |
El% = M
S N D
— \(}]/ | -
H €l
38 \ i /
B et : / /| el2
< . M|
— <N
— \ 4 \
_950,2mm «—126mm
(1.976") (2.858")
Notice

This data sheet is only intended for use

during configuration. Please refer to and operation

the operating manual for installation

Technical details PSSu H SB
Application range Failsafe
Maximum achievable category in accordance with EN 954-1 4
Maximum achievable SIL value SIL3
Module's device code 0220h
Electrical data

Internal supply voltage

Supply voltage range of module supply 49-51V
Current and power consumption from module supply

Module's current consumption Without FO connection 205 mA
FO connection's current consumption 120 mA
Module's power consumption Without FO connection 1.03 W
FO connection's power consumption 0.60 W
Potential isolation between module supply and SafetyBUS p 700 V

SafetyBUS p

Application range

Failsafe applications

Device address 32d ... 95d

Max. transmission rate 500 kBit/s

Cable runs 3,500 m

Transmission type differential two-wire cable
Connection Male 9-pin D-SUB connector
uUsB

Connection Mini-B connector

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Modules

Head modules
PSSu H SB

Environmental data

Climatic suitability

Ambient temperature

Storage temperature

Climatic suitability in accordance with EN 60068-2-78
Condensation

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

0-60°C

-25-70°C

93 % r. h. at 40 °C

no

EMC

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5,
EN 61000-4-6, EN 61000-6-2, EN 61000-6-4

Vibration to EN 60068-2-6

Frequency 10 - 150 Hz
Max. acceleration 19
Shock stress
EN 60068-2-27 15¢g

11 ms
EN 60068-2-29 109

16 ms
Protection type
Mounting (e.g. cabinet) 1P54
Housing 1P20
Airgap creepage in accordance with EN 60664-1
Overvoltage 1
Pollution degree 2
Mechanical data
Housing material
Front PC
Bottom PC
Dimensions
Height 125.6 mm
Width 50.2 mm
Depth 72.6 mm
Colour of front plate yellow
Weight 1359
Order reference
Description Order no.
PSSu H SB 312010

(Head module with SafetyBUS p interface)

A coated version of the head module is also available for use where there are increased environmental requirements on
temperature and humidity. The order number for the coated version of the module is 314... rather than 312...
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Modules

Head modules
PSSu H SB DP

Head module to connect the PSSuni-
versal system to SafetyBUS p and
PROFIBUS DP

Approvals
PSSu H SB DP
c us Pending
LISTED
1194 .
*

Block diagram

Module features

» SafetyBUS p interface for switch-
ing
- Failsafe inputs/outputs

» PROFIBUS DP interface for switch-
ing
— Standard inputs/outputs
— Failsafe outputs with the local

enable principle

» USB port for connection to a PC for
— Commissioning
- Service

» LEDs for:
— System status

SafetyBUS p status

USB status

Status of the PROFIBUS DP in-

terface

» Electronic modules that can be
used for input/output:
— All failsafe modules (PSSu EF...)
— All standard modules (PSSu E

S..)

Module description

The module meets the requirements of
EN IEC 61508 up to SIL3 and EN 954-
1 up to Category 4.

The module may be used to connect a
system to:

» SafetyBUS p

» PROFIBUS DP

Integrated protection mechanisms

The module has the following protec-

tion mechanisms:

» Multi-channel diverse processor
section

» Cyclical self tests

» Potentially isolated SafetyBUS p
interface

» Potentially isolated PROFIBUS DP
interface

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

Module Bus

SafetyBUS p PROFIBUS DP

Data Data
(FS) (ST)
Module
Supply
+5VDC
Data J—
(FS+ST)
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Modules

Head modules
PSSu H SB DP

Function description

— The device address of the

SafetyBUS p is set via two rota-

Front view

Module supply ry switches.
» The module supply provides the — If a fault occurs, the module OFE_ON o
module with voltage. switches off the connected fail- § 64 x10
Decentralised input/output safe output modules. H=]E 9’.@‘3
» The head module enables the » PROFIBUS DP interface =3 6
PSSuniversal to be used as a mod- - The PROFIBUS DP interface en- US| || =6
ular, decentralised input/output ables standard data to be ex- ;1@_3
module. changed with a master S
» The head module receives signals controller. 6
from a master controller; it process- » The module can be configured for o o
es these signals and passes them the local enable principle. A
on to the connected input/output » AUSB port enables communication Sg
modules. with a PC for commissioning and gg
» The head module receives signals diagnostics. fo) fe)
from the connected input/output
modules; it processes these signals ~ Wiring —
and passes them on to a master PROFIBUSDP || ~ @etyBUsp
controller. » Please refer to the Installation Man- —
Interfaces ual for SafetyBUS p. —
» SafetyBUS p interface » Please note the specification of the —
- The SafetyBUS p interface ena- USB port. — uss
bles data to be transferred safely  » Please refer to the Installation Man-
between the PSSuniversal and a ual for PROFIBUS DP. —
master controller.
Connection
SafetyBUS p Layout
Male 9-pin D-SUB connector 1:n.c.
2: CAN_L (brown)
3: CAN_GND (white) O
4:n.c. 6
5: CAN_SHLD
6: n.c.
7: CAN_H (green) 9
8: Supply voltage for fibre-optic couplers O
from Pilz
9: n.c.
PROFIBUS-DP Layout
Female 9-pin D-SUB connector conforms ~ 1: n.c.
to the guidelines of the PROFIBUS User 2:n.c. O
Group (PNO) 3: RxD/TxD-P (B-line)
4: CNTR-P (RTS) 9| fed
5: DGND (GND ext.) g )
6: VP (+5 V ext.) 6 0?
7:n.c. e
8: RxD/TxD-N (A-line) @)
9: n.c.
usB Layout
Mini-B USB connector 1:n.c.
2: D- USB Data - 1
3: D+ USB Data +
4:n.c. E 5

5: GND Ground

» n.c. = not connected
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Modules

Head modules
PSSu H SB DP

Dimensions
€[~
El=
o
SlS 21,6 mm
\ 4 40.85")
- i
B gl E i
&g
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© 4 E 1 E[~
— j J E fo
R SR (NP M (N N S . A /| ©o|<
o ‘ 3 / Q|
— £ . b
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—> E d N b
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75,2 mm 72,6 mm
(2.96") (2.858")
Notice

This data sheet is only intended for use

during configuration. Please refer to and operation.

the operating manual for installation

Technical details

PSSu H SB DP

Application range

Standard/Failsafe

Maximum achievable category in accordance with EN 954-1 4
Maximum achievable SIL value SIL3
Module's device code 0221h
Electrical data

Internal supply voltage

Supply voltage range of module supply 49-51V
Current and power consumption from module supply

Module's current consumption Without FO connection 450 mA
FO connection's current consumption 120 mA
Module's power consumption Without FO connection 225 W
FO connection's power consumption 0.60 W
Potential isolation between module supply and PROFIBUS DP 700 V
Potential isolation between module supply and SafetyBUS p 700V

SafetyBUS p

Application range

Failsafe applications

Device address

32d ... 95d

Max. transmission rate 500 kBit/s

Cable runs 3,500 m

Transmission type differential two-wire cable
Connection Male 9-pin D-SUB connector
PROFIBUS DP

Application range

Standard applications

Failsafe applications with the local enable principle

Device type

Slave
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Modules

Head modules

PSSu H SB DP

PROFIBUS DP

Station address 0... 126d
Set via DIP switch
Maximum data length of the fieldbus interface

Input 64 Byte
Output 64 Byte
Diagnostics 64 Byte

Transmission rates

9.6 kBit/s, 19.2 kBit/s, 45.45 kBit/s, 93.75 kBit/s, 185.5 kBit/s,
500 kBit/s, 1.5 MBit/s, 3 MBit/s, 6 MBit/s, 12 MBit/s

Set via automatic

Connection Female 9-pin D-SUB connector

Protocol DPVO

Operating modes AutoBaud, Freeze Mode, Set Slave Address, Sync Mode
Certification PNO

Description file

PILZ092F.GSD

Manufacturer's ID 092Fh
uUsB
Connection Mini-B connector

Environmental data

Climatic suitability

Ambient temperature

Storage temperature

Climatic suitability in accordance with EN 60068-2-78
Condensation

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

0-60°C

-25-70°C

93 % r. h. at 40 °C

no

EMC

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5,
EN 61000-4-6, EN 61000-6-2, EN 61000-6-4

Vibration to EN 60068-2-6

Frequency 10 - 150 Hz
Max. acceleration 19
Shock stress
EN 60068-2-27 159

11 ms
EN 60068-2-29 109

16 ms
Protection type
Mounting (e.g. cabinet) 1P54
Housing 1P20
Airgap creepage in accordance with EN 60664-1
Overvoltage 1
Pollution degree 2
Mechanical data
Housing material
Front PC
Bottom PC
Dimensions
Height 128.4 mm
Width 75.2 mm
Depth 79.4 mm
Colour of front plate yellow
Weight 170 g

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany

PSS-D-2-351-2006-12
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Modules

Head modules
PSSu H SB DP

Order reference

Description Order no.
PSSu H SB DP 312 025
(head module with SafetyBUS p interface and PROFIBUS DP in-

terface)

A coated version of the head module is also available for use where there are increased environmental requirements on
temperature and humidity. The order number for the coated version of the module is 314... rather than 312...

2.2
29.10 Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany PSS-D-2-351-2006-12
’ Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de



Modules

Head modules
PSSu H SB DN

Head module to connect the PSSuni-
versal system to SafetyBUS p and
DeviceNet

Approvals
PSSu H SB DN
G@US Pending
LISTED
"SUDDEUTSCHLAND ‘
*

Block diagram

Module features

» SafetyBUS p interface for switch-
ing
- Failsafe inputs/outputs
» DeviceNet interface for switching
- Standard inputs/outputs
— Failsafe outputs with the local
enable principle
» USB port for connection to a PC for
— Commissioning
- Service
» LEDs for:
— System status
— SafetyBUS p status
- USB status
— Status of the DeviceNet inter-
face
» Electronic modules that can be
used for input/output:
— All failsafe modules (PSSu E F...)
— All standard modules (PSSu E
S..)

Module description

The module meets the requirements of
EN IEC 61508 up to SIL3 and EN 954-
1 up to Category 4.

The module may be used to connect a
system to:

» SafetyBUS p

» DeviceNet

Integrated protection mechanisms

The module has the following protec-

tion mechanisms:

» Multi-channel diverse processor
section

» Cyclical self tests

» Potentially isolated SafetyBUS p
interface

» Potentially isolated DeviceNet in-
terface

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

Module Bus

SafetyBUS p DeviceNet usB
— -
Data Data Inter- |
(FS) (ST) face |
Module |
Supply '
+5VDC |
Data | |
(FS+ST) |

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany

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

PSS-D-2-352-2006-12
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Modules

Head modules
PSSu H SB DN

Function description

Module supply

» The module supply provides the
module with voltage.

Decentralised input/output

» The head module enables the
PSSuniversal to be used as a mod-
ular, decentralised input/output
module.

» The head module receives signals
from a master controller; it process-
es these signals and passes them
on to the connected input/output
modules.

» The head module receives signals
from the connected input/output
modules; it processes these signals
and passes them on to a master
controller.

Interfaces

» SafetyBUS p interface
— The SafetyBUS p interface ena-

bles data to be transferred safely
between the PSSuniversal and a
master controller.

Connection

— The device address of the
SafetyBUS p is set via two rota-
ry switches.

— If a fault occurs, the module
switches off the connected fail-
safe output modules.

» DeviceNet interface

— The DeviceNet interface ena-
bles standard data to be ex-
changed with a master
controller.

» The module can be configured for
the local enable principle.

» AUSB port enables communication
with a PC for commissioning and
diagnostics.

Wiring

» Please refer to the Installation Man-
ual for SafetyBUS p.

» Please note the specification of the
USB port.

» Please refer to the Installation Man-
ual for DeviceNet.

Front view
orEon 0
Sl x10
g O 9 3
I =]
& - 16 °
A=k :
ol 2 SB ADDRESS
=] 1 0
— x1

(S2IOFFIOFFION [ON)

[ST/OFFION [OFFION 9 3

Olx [x [x N

2|0 S (o |

S8 8 6

DeviceNet

avo
PSSuH
SBDN
pilz
&etyBUsp
——/D
———/D
—/D
USB:
—/D
———/D

SafetyBUS p

Layout

Male 9-pin D-SUB connector

1n.c.

: CAN_L (brown)

: CAN_GND (white)

:n.c.

: CAN_SHLD

:n.c.

: CAN_H (green)

8: Supply voltage for fibre-optic couplers
from Pilz

9:n.c.

NOoO O WN =

DeviceNet

Layout

5-pin Combicon plug-in connector

1: V-

2: CAN_Low
3: Shield

4: CAN_High
5:V+

O

- o
L
E.T’T’T’T.j

O

UsSB

Layout

Mini-B USB connector

1:n.c.

2: D- USB Data -
3: D+ USB Data +
4:n.c.

5: GND Ground

(e
o1 -

» n.c. = not connected

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

Head modules
PSSu H SB DN

Dimensions
€[~
El=
P
SlS 21,6 mm
\ 4 40.85")
— = A ;‘; n\\\\\ A
B gl E i
N -
QN | .
© 4 =B i El~
— j J E fr)
R SR (NP M (N N S . A /| o<
o ‘ 3 / Q|
— £ . b
[ —1 < | N
——> 0 ~
75,2 mm 72,6 mm _
(2.96") (2.858")
Notice

This data sheet is only intended for use
during configuration. Please refer to

the operating manual for installation
and operation.

Technical details

PSSu H SB DN

Application range

Standard/Failsafe

Maximum achievable category in accordance with EN 954-1 4
Maximum achievable SIL value SIL3
Module's device code 0222h
Electrical data

Internal supply voltage

Supply voltage range of module supply 49-51V
Current and power consumption from module supply

Module's current consumption Without FO connection 290 mA
FO connection's current consumption 120 mA
Module's power consumption Without FO connection 145 W
FO connection's power consumption 0.60 W
Potential isolation between module supply and DeviceNet 700 V
Potential isolation between module supply and SafetyBUS p 700V

SafetyBUS p

Application range

Failsafe applications

Device address 32d ... 95d

Max. transmission rate 500 kBit/s

Cable runs 3,500 m

Transmission type differential two-wire cable
Connection Male 9-pin D-SUB connector
DeviceNet

Application range

Standard applications

Failsafe applications with the local enable principle

Device type

Slave

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

PSS-D-2-352-2006-12
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Modules

Head modules

PSSu H SB DN

DeviceNet

Station address 0..63d

Set via DIP switch

Maximum data length of the fieldbus interface

Input 64 Byte

Output 64 Byte

Diagnostics 64 Byte

Transmission rates 125 kBit/s, 250 kBit/s, 500 kBit/s
Set via DIP switch

Connection 5-pin Combicon plug-in connector
Protocol Group 2 Only Device

External supply (DC) 24V

Certification ODVA

Description file PSSu.EDS

Manufacturer's ID 181d

uUsB

Connection Mini-B connector

Environmental data

Climatic suitability

Ambient temperature

Storage temperature

Climatic suitability in accordance with EN 60068-2-78
Condensation

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

0-60°C

-25-70°C

93 % r. h. at 40 °C

no

EMC

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5,
EN 61000-4-6, EN 61000-6-2, EN 61000-6-4

Vibration to EN 60068-2-6

Frequency 10 - 150 Hz
Max. acceleration 19
Shock stress
EN 60068-2-27 15¢g

11 ms
EN 60068-2-29 109

16 ms
Protection type
Mounting (e.g. cabinet) 1P54
Housing 1P20
Airgap creepage in accordance with EN 60664-1
Overvoltage 1
Pollution degree 2
Mechanical data
Housing material
Front PC
Bottom PC
Dimensions
Height 128.4 mm
Width 75.2 mm
Depth 79.4 mm
Colour of front plate yellow
Weight 170 g

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany

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

PSS-D-2-352-2006-12



Modules

Head modules
PSSu H SB DN

Order reference

Description Order no.

PSSu H SB DN 312 030
(head module with SafetyBUS p interface and DeviceNet interface)

A coated version of the head module is also available for use where there are increased environmental requirements on
temperature and humidity. The order number for the coated version of the module is 314... rather than 312...

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany PSS-D-2-352-2006-12
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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Modules

Head modules
PSSu H DP

Module features

»

PROFIBUS DP-Interface for
switching

— Standard inputs/outputs

USB port for connection to a PC for
— Commissioning

Module Description

The module may be used to connect a
system to:

4

PROFIBUS DP

Integrated protection mechanisms

— Service
» LEDs for: The module has the following protec-
— System status tion mechanisms:
— USB status » Potentially isolated PROFIBUS DP
— Status of the PROFIBUS DP in- interface
terface » Whenthe PSSu E F PS1(-T) is used
» Electronic modules that can be to supply the system, the module
used for input/output: supply is buffered for 20 ms if the
Head module to connect the PSSuni- — All standard modules (PSSu E supply voltage is interrupted.
versal system to PROFIBUS DP S..)
» Electronic modules that can used
Approvals for supply voltage:
— All modules (PSSUE...)
PSSu H DP
G@US Pending
LISTED
Block diagram
PROFIBUS DP usB
I e — - — - — - —- -—-l
| Data Inter- |
: (ST) face :
| . |
. g .
| % Module |
. S Supply .
| 3 |+5VDC |
. s | .
! Data |
| e |

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Modules

Head modules
PSSu H DP

Function description Wiring Front view
Decentralised input/output » Please note the specification of the
» The head module enables the USB port. OFE_ON
PSSuniversal to be used as a mod- » Please refer to the Installation Man- § 64
ular, decentralised input/output ual for PROFIBUS DP. a3z
module. =3
» The head module receives signals AUB) 3
from a master controller; it process-
es these signals and passes them
on to the connected input/output
modules. fo)
» The head module receives signals >
from the connected input/output gg
modules; it processes these signals g g
and passes them on to a master Po)
controller.
Interfaces
» PROFIBUS DP interface ——
- The PROFIBUS DP interface en- —
ables standard data to be ex- —
changid with a master —
controller. USB
» AUSB port enables communication — .
with a PC for commissioning and —
diagnostics.
Connection
PROFIBUS-DP Layout
Female 9-pin D-SUB connector conforms ~ 1: n.c.
to the guidelines of the PROFIBUS User 2:n.c. O
Group (PNO) 3: RxD/TxD-P (B-line) > 5
4: CNTR-P (RTS) 9 0o
5: DGND (GND ext.) S0
6: VP (+5 V ext.) 6 0?
7:n.c. e 1
8: RxD/TxD-N (A-line) O
9:n.c.
UsB Layout
Mini-B USB connector 1:n.c.
2: D- USB Data - 1
3: D+ USB Data + E
4:n.c. 5
5: GND Ground

» n.c. = nicht belegt (not connected)

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

PSS-D-2-382-2006-12
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Modules

Head modules
PSSu H DP

Dimensions
€[~
El=
o
Sle 21,6 mm
\ 40.85")
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75,2 mm 72,6 mm
(2.96") (2.858")
Notice

This data sheet is only intended for use

during configuration. Please refer to and operation.

the operating manual for installation

Technical details PSSu H DP
Application range Standard
Module's device code 0201h
Electrical data

Internal supply voltage

Supply voltage range of module supply 49-51V
Current and power consumption from module supply

Module's current consumption Without FO connection 430 mA
Module's power consumption Without FO connection 215W
Potential isolation between module supply and PROFIBUS DP 700V

PROFIBUS DP

Application range

Standard applications

Device type Slave
Station address 0...126d
Set via DIP switch
Maximum data length of the fieldbus interface

Input 64 Byte
Output 64 Byte
Diagnostics 64 Byte

Transmission rates

9.6 kBit/s, 19.2 kBit/s, 45.45 kBit/s, 93.75 kBit/s, 185.5 kBit/s,
500 kBit/s, 1.5 MBit/s, 3 MBit/s, 6 MBit/s, 12 MBit/s

Set via automatic
Connection Female 9-pin D-SUB connector
Protocol DPVO

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

PSS-D-2-382-2006-12



Modules

Head modules

PSSu H DP

PROFIBUS DP

Operating modes AutoBaud, Freeze Mode, Set Slave Address, Sync Mode
Certification PNO

Description file PILZ0OA94.GSD

Manufacturer's ID 092Fh

uUsB

Connection Mini-B connector

Environmental data

Climatic suitability

Ambient temperature

Storage temperature

Climatic suitability in accordance with EN 60068-2-78
Condensation

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

0-60°C

-25-70°C

93 % r. h. at 40 °C

no

EMC

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5,
EN 61000-4-6, EN 61000-6-2, EN 61000-6-4

Vibration to EN 60068-2-6

Frequency 10 - 150 Hz
Max. acceleration 19
Shock stress
EN 60068-2-27 159

11 ms
EN 60068-2-29 109

16 ms
Protection type
Mounting (e.g. cabinet) 1P54
Housing 1P20
Airgap creepage in accordance with EN 60664-1
Overvoltage 1
Pollution degree 2
Mechanical data
Housing material
Front PC
Bottom PC
Dimensions
Height 128.4 mm
Width 75.2 mm
Depth 79.4 mm
Colour of front plate dark grey
Weight 155 g
Order reference
Name Order no.
PSSu H DP 312 045

(Head module with PROFIBUS DP interface)

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany

PSS-D-2-382-2006-12
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Modules

Head modules
PSSu H DN

Module features

»

4

DeviceNet-Interface for switching
— Standard inputs/outputs

USB port for connection to a PC for
— Commissioning

Module description

The module may be used to connect a
system to:

4

DeviceNet

— Service Integrated protection mechanisms
» LEDs for:
— System status The module has the following protec-
— USB status tion mechanisms:
— Status of the DeviceNet inter- » Potentially isolated DeviceNet in-
face terface
» Electronic modules that can be » Whenthe PSSu E F PS1(-T) is used
used for input/output: to supply the system, the module
— All standard modules (PSSu E supply is buffered for 20 ms if the
Head module to connect the PSSuni- S..) supply voltage is interrupted.
versal system to DeviceNet » Electronic modules that can used
for supply voltage:
Approvals — All modules (PSSu E...)
PSSu H DN
G@US Pending
LISTED
Block diagram
DeviceNet usB
e
| Data Inter- |
: (ST) face .
|| . |
. g .
| % Module |
: ] Supply '
| 3 |+5VDC |
. 2 j .
! Data |
- i

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Modules

Head modules
PSSu H DN

Function description

Decentralised input/output

» The head module enables the
PSSuniversal to be used as a mod-
ular, decentralised input/output
module.

» The head module receives signals
from a master controller; it process-
es these signals and passes them
on to the connected input/output
modules.

» The head module receives signals
from the connected input/output
modules; it processes these signals
and passes them on to a master
controller.

Interfaces

Wiring

» Please note the specification of the
USB port.

» Please refer to the Installation Man-
ual for DeviceNet.

Front view

o
S

|l
0

)
T Z

ADDRESS BAUD
| ——

BAUDZR

- PP Nrwo Y

500K B2 (D0DDDOC

125K %3
250K le

avo

PSSuH
DN

pilz

i . —
» DeviceNet interface DeviceNet
— The DeviceNet interface ena- o
bles standard data to be ex- —
changed with a master —
controller. uss
» AUSB port enables communication —
with a PC for commissioning and —
diagnostics.
Connection
DeviceNet Layout
5-pin Combicon plug-in connector 1: V- O
2: CAN_Low
3: Shield S [He
4: CAN_High %
5:V+ ¢
[ ]
1 D
@)
uUsB Layout
Mini-B USB connector 1:n.c.
2: D- USB Data - 1
3: D+ USB Data + E
4:n.c. l 5

5: GND Ground

» n.c. = nicht belegt (not connected)

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

Head modules
PSSu H DN

Dimensions
€[~
El=
o
SlS 21,6 mm
\ 4 40.85")
- i
B gl E i
N -
DN | .
I / Ha
/ T}
R SR (NP M (N N S . A /| ©o|<
“r=dr e
£ . b
——> q: N
—> (O N b
=) 8
75,2 mm 72,6 mm
(2.96") (2.858")
Notice

This data sheet is only intended for use  the operating manual for installation

during configuration. Please refer to and operation.

Technical details PSSu H DN
Application range Standard
Module's device code 0202h
Electrical data

Internal supply voltage

Supply voltage range of module supply 49-51V
Current and power consumption from module supply

Module's current consumption Without FO connection 270 mA
Module's power consumption Without FO connection 1.35W
Potential isolation between module supply and DeviceNet 700V

DeviceNet

Application range

Standard applications

Device type Slave

Station address 0...63d

Set via DIP switch

Maximum data length of the fieldbus interface

Input 64 Byte

Output 64 Byte

Diagnostics 64 Byte

Transmission rates 125 kBit/s, 250 kBit/s, 500 kBit/s
Set via DIP switch

Connection 5-pin Combicon plug-in connector
Protocol Group 2 Only Device

External supply (DC) 24V

Certification ODVA

Description file PSSu.EDS

Manufacturer's ID 181d

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

Head modules
PSSu H DN

UsSB

Connection

Mini-B connector

Environmental data

Climatic suitability

Ambient temperature

Storage temperature

Climatic suitability in accordance with EN 60068-2-78
Condensation

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

0-60°C

-25-70°C

93 % r. h.at40 °C

no

EMC

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5,
EN 61000-4-6, EN 61000-6-2, EN 61000-6-4

Vibration to EN 60068-2-6

Frequency 10 - 150 Hz
Max. acceleration 19
Shock stress
EN 60068-2-27 159

11 ms
EN 60068-2-29 109

16 ms
Protection type
Mounting (e.g. cabinet) 1P54
Housing 1P20
Airgap creepage in accordance with EN 60664-1
Overvoltage 1
Pollution degree 2
Mechanical data
Housing material
Front PC
Bottom PC
Dimensions
Height 128.4 mm
Width 75.2 mm
Depth 79.4 mm
Colour of front plate dark grey
Weight 155 ¢
Order reference
Name Order no.
PSSu H DN 312 046
(Head module with DeviceNet interface)

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany PSS-D-2-381-2006-12
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Modules

Voltage supply
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Voltage supply
Contents Page
Voltage supply
PSSu E F PS 2.3-2
PSSu E F PS1 2.3-10
PSSu E F PS-P 2.3-18
PSSu E F BSW 2.3-24
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Modules

Voltage supply
PSSu E F PS

PESuEF
i

Electronic module to provide the
PSSuniversal system with the module
supply, periphery supply and C-rail
supply

Approvals
PSSu E F PS
c us Pending
LISTED
"SUDDEUTSCHLAND ‘
:‘.': V'S

Block diagram

Module features

» Power supply for max. 1.5 A

» The module supply is not buffered if
the supply voltage is interrupted

» Separate infeed for periphery sup-
ply

» Separate infeed for module supply

» Infeed for C-rail supply

» LEDs for:
— Module supply
— Periphery supply
— Module error

» Application range depends on the
base module.

Module description

The module provides the supply for

the module supply and periphery sup-

ply within the system.

Depending on which base module is

used, the module may be used as a:

» General supply module (first mod-
ule after the head module)

» Supply module to refresh the mod-
ule supply and periphery supply

» Supply module to form supply
groups

Integrated protection mechanisms

The module has the following protec-
tion mechanisms:
» Infeed for module supply
— Polarity protection
- Voltage monitoring
— Transient voltage limitation
» Module supply
— Short circuit-proof
» Periphery supply
— Voltage monitoring (exceeding
upper/lower limit)
The module provides the following di-
agnostic data:
Start-up error
Configuration error
FS communication error
Bus termination error
Temperatur error: Too warm
Overvoltage error
Undervoltage error
Error in the overvoltage protection
diodes

A 2 2B 2 A A A 4

Module Bus

Periphery

Supply

+24V DC| | —

+5VDC

Module
Supply

Power Power

| Periphery|

Supply

Module
Supply

Data
(FS)

(C-Rail)

14 24

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Modules

Voltage supply
PSSu E F PS

Function description

»

For use as the first supply module
after the head module, with the rel-
evant base module.
Refreshing the module supply and
periphery supply: The relevant base
module interrupts the connection to
the incoming (left-hand) module
supply, periphery supply and C-rail
on the module bus. The module
supply's 0 V supply is looped
through.
Forming supply groups
— The relevant base module inter-
rupts the connection to the in-
coming (left-hand) periphery
supply and C-rail on the module
bus.
— Each supply group requires its
own supply module.
Supply to the module bus:
— Module supply for head module
(left-hand side)
— Module supply for subsequent
modules (right-hand side)
— Periphery supply for subsequent
modules (right-hand side)
— C-rail supply for subsequent
modules (right-hand side)
When the voltages are fed sepa-
rately, the module supply and pe-
riphery supply are galvanicaly
isolated. If galvanic isolation is not
required, a common power supply
may be used for the periphery sup-
ply and module supply.
The module does not automatically
switch off the periphery supply if
values exceed or drop below their
limits. However, there will be a vis-
ual signal (LED “24 V”) and a mes-
sage will be sent to the head
module (entry in the error stack).
The module does not automatically
switch off the module supply if val-
ues exceed or drop below their lim-
its. However, there will be a visual
signal (LED “5 V”) and a message
will be sent to the head module (en-
try in the error stack).

Wiring Front view

» Please refer to the technical details
regarding the requirements of the
supply voltages.

» Safe electrical isolation must be en-
sured for the external power sup-
plies that generate the supply
voltages. Failure to do so could re-
sult in electric shock.

» The external power supplies must
conform to EN 60950, 03/97, sec-
tion 2.3, EN 60742, 9/95 or EN
50178, 10/97.

» The maximum current load for the
periphery supply on the module bus
is 10 A. Please refer to the derating
diagram.

» The maximum current load for the
C-railis 10 A. Please refer to the de-

[pilz
Err
5V 0 024\

312190
000000

PSSu E F
PS

rating diagram.

» Permitted infeed at the C-rail:
- PE
- oV

Screen
- -30VDC..+30VDC
- -48VAC...+48VAC

» With acommon 0V supply for mod-
ule supply and periphery supply:
Connect together the 0V connec-
tions on all the external power sup-
plies and earth the 0 V mains at a
single point.

» The connection of the 0 V supply to
the central earth bar or earth fault
monitor must be in accordance with
the relevant national regulations
(e.g. EN 60204-1, NFPA 79:17-7,
NEC: Article 250).

» Minimum range for cable cross sec-
tions on connection terminals in
mm?2:

— Power supply: 1.5 (AWG16) ...
2.5 (AWG12)
— Functional earth: 1.5 (AWG16) ...
2.5 (AWG12)
» Use copper wiring.

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

Voltage supply
PSSu E F PS

Terminal configuration

» For use as a general supply mod-
ule, supplying the head module and
subsequent modules

» With these base modules the sup-
ply voltage module can only be
used as the first module after the
head module.

Base module

Terminal configuration

Screw terminals:
PSSu BS 1/8S

Cage clamp terminals:
PSSu BS 1/8C

11: +24 V infeed for module supply
21: 0V infeed for module supply

12-22: 0 V periphery supply,
interrupted to the left
(12-22 linked internally)

13-23: +24 V periphery supply,
interrupted to the left
(13-23 linked internally)

14-24 C-rail supply,
interrupted to the left
(14-24 linked internally)
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=
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-
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OOH*OOH
OO OO OO0

—
W,
N
w

sl

Module bus
[..

-1

| I/O Module

| I/0O Module

0
@
o Q< Q< Q<
L =] > =)
. " NEIENE
= a = = =
'8 (%) o o o
fa = = =
p=
5 SN [ N iy N Oy
©
()
T
5V DC
=
Infeed for
Module Supply
(24 V DC) 24V DC
Periphery Supply —
(24 vV DC) —_—
C-rail Supply
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Modules

Voltage supply
PSSu E F PS

» For use as a supply module to re-
fresh the module supply and pe-
riphery supply

» For use as a supply module to form
supply groups

— Tointerrupt the incoming periph-
ery supply and C-rail

— To provide subsequent modules
with the module supply, periph-
ery supply and C-rail supply

» With these base modules the sup-
ply voltage module cannot be used
as the first module after the head
module.

Base module

Terminal configuration

Screw terminals:
PSSu BS-R 1/8S

Cage clamp terminals:
PSSu BS-R 1/8C

11: 424 V infeed for module supply,
interrupted to the left

21: 0V infeed for module supply

12-22: 0 V periphery supply,
interrupted to the left
(12-22 linked internally)

13-283: +24 V periphery supply,
interrupted to the left
(13-28 linked internally)

14-24 C-rail supply,
interrupted to the left
(14-24 linked internally)

oo
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—
-
N
e

@]mjt
Oar

-
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N
N
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OO

—
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N
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Head Module

Infeed for

| Power Supply

| I/0 Module
| I/0 Module

| PSSu E F PS(-T)

| 1/0 Module
| 1/0 Module

V DC
Module bus
[...]

Module Supply
(24 v DC)

Refreshing of
Module Supply

i

24V DC

i (24 V DC)

24V DC

(24 V DC)

Periphery Supply eI

Refreshing of

(24 V DC)

Periphery Supply

C-rail Supply

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany

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

PSS-D-2-353-2006-12

2.3-5




Modules

Voltage supply
PSSu E F PS

Connection

Separate power supplies for module supply and periphery supply

- PSSu BS-R 1/8C

7
"
-

Connect to the 0 V supply and

L1 N . ;
earth at a single point
Module Supply Periphery Supply

Connect to the C-rail Supply

0VDC
+24V DC % E}
11 21
| T
0VDC_ % IC:,)
‘{ 12 22
| T
+24V DC! 0O
- @ O
[] [] | 13 23 PSSu E F PS/
PSSu E F PS-T with
. T [ 0 O] -pssuBS 1/8S
- I ) - PSSuBS 1/8C
= | 14 24| or
| - PSSu BS-R 1/8S
|
|
|

~ |

Common power supply for module supply and periphery supply

Module Supply O 0O
2 ¢
I I
LI O
} P
Periphery Suppl —
| phery supply 0O O
olo i ® O
SIS ] | 13231 PSSuEFPS/
PSSu E F PS-T mit
°l3 | [J L1l - pssuBs1/8s
— - l o) - PSSu BS 1/8C
= | | 14 24| oder
I I | - PSSu BS-R 1/8S
| | | - PSSu BS-R 1/8C
| I I Connect to the C-rail Supply
| u | |
I I M
- Connect to the 0 V supply and
L1 N earth at a single point
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Modules

Voltage supply
PSSu E F PS

Dimensions
£
E ™
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Notice

This data sheet is only intended for use
during configuration. Please refer to

the operating manual for installation
and operation.

Technical details

PSSu E F PS

Application range

Standard/Failsafe

Module's device code 0801h
Electrical data

Infeed for Module Supply
Voltage 24VDC
Voltage tolerance -30 %/+25 %
Output of external power supply (DC) 9.0 W

Max. continuous current that the external power supply must pro- 0.6 A

vide

Inrush current that the external power supply must provide 40A

Infeed for Periphery Supply
Voltage 24VDC

Voltage tolerance -30 %/+25 %

Max. continuous current that the external power supply must pro- 10.0 A

vide

Voltage output Module Supply
Voltage 5VDC

Voltage tolerance -2 %/+2 %
Current load capacity 15A

Short circuit-proof yes

Potential isolation between Module Supply and Periphery Sup- 3050 V

ply

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Modules

Voltage supply
PSSu E F PS
Environmental data
Climatic suitability EN 60068-2-14, EN 60068-2-1, EN 60068-2-2, EN 60068-2-30,
EN 60068-2-78
Ambient temperature 0-60°C
Storage temperature -25-70°C
Climatic suitability in accordance with EN 60068-2-30, EN 60068- 93 % r. h. at 40 °C
2-78
Condensation no
EMC EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5,

EN 61000-4-6, EN 61000-6-2, EN 61000-6-4

Vibration to EN 60068-2-6

Frequency 10 - 150 Hz

Max. acceleration 19

Shock stress

EN 60068-2-27 15¢g
11 ms

EN 60068-2-29 10g9
16 ms

Protection type in accordance with EN 60529

Mounting (e.g. cabinet) 1P54

Housing 1P20

Terminals 1P20

Airgap creepage in accordance with EN 60664-1

Overvoltage 1

Pollution degree 2

Mechanical data
Housing material

Front PC
Bottom PC
Coding PA
Dimensions
Height 76.0 mm
Width 12.6 mm
Depth 60.2 mm
Colour of front plate yellow
Weight 389
Mechanical coding
Type B
Colour yellow
Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany PSS-D-2-353-2006-12
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Modules

Voltage supply
PSSu E F PS

Order reference

Description Order no.
PSSu EF PS 312190
(Electronic module)

PSSu BS 1/8S 312 650

(Base module with screw terminals, for use only as the first module

after the head module)

PSSu BS 1/8C 312 651
(Base module with cage clamp terminals, for use only as the first

module after the head module)

PSSu BS-R 1/8S 312 652
(Base module with screw terminals, for use only to refresh the volt-

age and form supply groups)

PSSu BS-R 1/8C 312 653
(Base module with cage clamp terminals, for use only to refresh

the voltage and form supply groups)

A coated version of the electronic module is also available for use where there are increased environmental requirements
on temperature and humidity. The order number for the coated version of the module is 314... rather than 312...

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany PSS-D-2-353-2006-12
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Modules

Voltage supply
PSSu E F PSH1

PSS EF ‘
Psl

Electronic module to provide the

Module features

» Power supply for max. 2.0 A

» When the supply voltage is inter-
rupted, the module supply is buff-
ered for 20 ms.

» Separate infeed for periphery sup-
ply

» Separate infeed for module supply

» Infeed for C-rail supply

» LEDs for:
— Module supply
— Periphery supply
— Module error

» Application range depends on the
base module.

PSSuniversal system with the module

supply, periphery supply and C-rail
supply

Module description

The module provides the supply for
the module supply and periphery sup-
ply within the system.

Depending on which base module is
used, the module may be used as a:
» General supply module (first mod-

ule after the head module)
» Supply module to refresh the mod-
ule supply and periphery supply

» Supply module to form supply
groups

Approvals
PSSu E F PS1
c us Pending
LISTED
"SUDDEUTSCHLAND ‘
:‘.': V'S

Block diagram

Integrated protection mechanisms

The module has the following protec-
tion mechanisms:

»

»

»

Infeed for module supply

— Polarity protection

- Voltage monitoring

— Transient voltage limitation

Module supply

— Short circuit-proof

Periphery supply

— Voltage monitoring (exceeding
upper/lower limit)

The module provides the following di-
agnostic data:

»
»
»
4
4
4
4
»

Start-up error

Configuration error

FS communication error

Bus termination error

Temperatur error: Too warm
Overvoltage error

Undervoltage error

Error in the overvoltage protection
diodes

12 22 13 23 11 21
| Periphery =
: Supply
| +24VDC | _
(2] =
H =]
| % Module
| R
! § * Power Power
| Data Periphery)| Module
i (FS) Supply Supply
i (C-Rail)
14 24
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Modules

Voltage supply
PSSu E F PSH1

Function description

»

For use as the first supply module
after the head module, with the rel-
evant base module.
Refreshing the module supply and
periphery supply: The relevant base
module interrupts the connection to
the incoming (left-hand) module
supply, periphery supply and C-rail
on the module bus. The module
supply's 0 V supply is looped
through.
Forming supply groups
— The relevant base module inter-
rupts the connection to the in-
coming (left-hand) periphery
supply and C-rail on the module
bus.
— Each supply group requires its
own supply module.
Supply to the module bus:
— Module supply for head module
(left-hand side)
— Module supply for subsequent
modules (right-hand side)
— Periphery supply for subsequent
modules (right-hand side)
— C-rail supply for subsequent
modules (right-hand side)
When the voltages are fed sepa-
rately, the module supply and pe-
riphery supply are galvanicaly
isolated. If galvanic isolation is not
required, a common power supply
may be used for the periphery sup-
ply and module supply.
The module does not automatically
switch off the periphery supply if
values exceed or drop below their
limits. However, there will be a vis-
ual signal (LED “24 V”) and a mes-
sage will be sent to the head
module (entry in the error stack).
The module does not automatically
switch off the module supply if val-
ues exceed or drop below their lim-
its. However, there will be a visual
signal (LED “5 V”) and a message
will be sent to the head module (en-
try in the error stack).

Wiring Front view

» Please refer to the technical details
regarding the requirements of the |pi|z
supply voltages. Err

» Safe electrical isolation must be en- VoV
sured for the external power sup-
plies that generate the supply
voltages. Failure to do so could re-
sult in electric shock.

» The external power supplies must
conform to EN 60950, 03/97, sec-
tion 2.3, EN 60742, 9/95 or EN
50178, 10/97.

» The maximum current load for the
periphery supply on the module bus
is 10 A. Please refer to the derating

diagram.
» The maxmum current load for the PSSUE F
C-rail is 10 A. Please refer to the de- PS1

rating diagram.

» Permitted infeed at the C-rail:
- PE
- oV

Screen
- -30VDC..+30VDC
- -48VAC...+48VAC

» With acommon 0V supply for mod-
ule supply and periphery supply:
Connect together the 0V connec-
tions on all the external power sup-
plies and earth the 0 V mains at a
single point.

» The connection of the 0 V supply to
the central earth bar or earth fault
monitor must be in accordance with
the relevant national regulations
(e.g. EN 60204-1, NFPA 79:17-7,
NEC: Article 250).

» Minimum range for cable cross sec-
tions on connection terminals in
mm?2:

— Power supply: 1.5 (AWG16) ...
2.5 (AWG12)
— Functional earth: 1.5 (AWG16) ...
2.5 (AWG12)
» Use copper wiring.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany PSS-D-2-354-2006-12
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Modules

Voltage supply
PSSu E F PSH1

Terminal configuration

» For use as a general supply mod-
ule, supplying the head module and
subsequent modules

» With these base modules the sup-
ply voltage module can only be
used as the first module after the
head module.

Base module

Terminal configuration

Screw terminals:

11: +24 V infeed for module supply

21: 0V infeed for module supply
Cage clamp terminals: — —
PSSu BS 2/8C 12-22: 0 V periphery supply,

interrupted to the left CD) IC:,)
2

Ll O
PSSu BS 2/8S
0 Q

(12-22 linked internally)

13-23: +24 V periphery supply,
interrupted to the left
(13-23 linked internally)

14-24 C-rail supply, ]
interrupted to the left
(14-24 linked internally) O

5
»
o [0} [0) [0} [0}
o =RE [...] =AE
e g|||2
2 3 == =|[|=
'8 on (@] (@] (@] (@]
o = = = =
=
o || I — M B )
o
[0
T
5V DC
== |
Infeed for Module bus
Module Supply
(24 v DC) 24V DC [...] I
’ |

Periphery Supply =——
(24 vV DC) —_—

C-rail Supply
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Modules

Voltage supply
PSSu E F PSH1
» For use as a supply module to re- — Tointerrupt the incoming periph- » With these base modules the sup-
fresh the module supply and pe- ery supply and C-rail ply voltage module cannot be used
riphery supply — To provide subsequent modules as the first module after the head
» For use as a supply module to form with the module supply, periph- module.
supply groups ery supply and C-rail supply
Base module Terminal configuration
Screw terminals: 11: +24 V infeed for module supply, 0 0O
PSSu BS-R 2/8S interrupted to the left O O
Cage clamp terminals: 21: 0V infeed for module supply 11 . |21 —
12-22: 0 V periphery supply,
interrupted to the left Q O
(12-22 linked internally) 12 22|
13-283: +24 V periphery supply, interrupted D D
to the left 19 ng

(13-28 linked internally) — -

14-24 C-rail supply, o
interrupted to the left O
14 24

(14-24 linked internally) —

o
> —
e )
gl |e [...] o o o
= > S L =}
n © © L o
o 5 o o S o
S s Q 2 Q
5 B ) I [ | _— ||
@
[}
T
9 \Y oV
== = {
5V DC 5V DC
Infeed for Module bus Refreshing of
Module Supply [...] M%(rj%slelg% o I
(24 v DC) I 24V DO) pply
24V DC 24V DC
n =il —i
: Refreshing of
Periphery Supply ——- ! —
Periphery S |
(24 V DC) eav g PP — C-rail Supply
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Modules

Voltage supply
PSSu E F PSH1

Connection

Separate power supplies for module supply and periphery supply

- PSSu BS-R 2/8C

0V DG
+24V DC % E}
11 21
I I I I
0VDC_ % 8
T 12 22
| — —
+24v DG/ R
. ON®)
[] [] | 182311 PSSu E F PS1/
| PSSu E F PS1-T with
_ ¥ i 0 0 - PSSu BS 2/8S
- | ) H - PSSu BS 2/8C
/ | 14 24 or
| T T T -PSSuBS-R2/8S
I

Connect to the

I
[~ /
| ~
I
E I E {  Cerail Supply
N Lﬂ Connect to the 0 V supply and
L1 N L1 N earth at a single point

Module Supply Periphery Supply

~ |

Common power supply for module supply and periphery supply

Module Supply 0 g
1<1> 21
I I I I
O O
‘:' 12 22
I I I I
Periphery Supply
ol o | OO
0|2 : ©® O
23 ] | 18 28]l | PSSUEFPS1/
o I PSSu E F PS1-T with
R 0 0 - PSSu BS 2/8S
= | [ <o) - PSSu BS 2/8C
= | | 14 24 or
| | I it | - PSSuBS-R 2/8S
| ~ | | L tto th - PSSu BS-R 2/8C
onnect to the
| u | | C-rail Supply
I I v
- — Connect to the 0 V supply and
L1 N earth at a single point
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Modules

Voltage supply
PSSu E F PSH1

Dimensions
ET
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Notice
This data sheet is only intended for use  the operating manual for installation
during configuration. Please refer to and operation.
Technical details PSSu E F PS1
Application range Standard/Failsafe
Module's device code 0800h
Electrical data
Infeed for Module Supply
Voltage 24VDC
Voltage tolerance -30 %/+25 %
Output of external power supply (DC) 12.0 W
Max. continuous current that the external power supply must pro- 0.8 A
vide
Inrush current that the external power supply must provide 40A
Infeed for Periphery Supply
Voltage 24VDC
Voltage tolerance -30 %/+25 %
Max. continuous current that the external power supply must pro- 10.0 A
vide
Voltage output Module Supply
Voltage 5V DC
Voltage tolerance -2 %/+2 %
Current load capacity 20A
Buffer in the case of supply interruptions in accordance with DIN VENV 1954, EN61131-2, EN61496-1
Short circuit-proof yes
Potential isolation between Module Supply and Periphery Sup- 3050 V

ply
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Modules

Voltage supply
PSSu E F PS1
Environmental data
Climatic suitability EN 60068-2-14, EN 60068-2-1, EN 60068-2-2, EN 60068-2-30,
EN 60068-2-78
Ambient temperature 0-60°C
Storage temperature -25-70°C
Climatic suitability in accordance with EN 60068-2-30, EN 60068- 93 % r. h. at 40 °C
2-78
Condensation no
EMC EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5,

EN 61000-4-6, EN 61000-6-2, EN 61000-6-4

Vibration to EN 60068-2-6

Frequency 10 - 150 Hz

Max. acceleration 19

Shock stress

EN 60068-2-27 15¢g
11 ms

EN 60068-2-29 10g9
16 ms

Protection type in accordance with EN 60529

Mounting (e.g. cabinet) 1P54

Housing 1P20

Terminals 1P20

Airgap creepage in accordance with EN 60664-1

Overvoltage 1

Pollution degree 2

Mechanical data
Housing material

Front PC
Bottom PC
Coding PA
Dimensions
Height 76.0 mm
Width 25.4 mm
Depth 60.2 mm
Colour of front plate yellow
Weight 62 g
Mechanical coding
Type C
Colour yellow
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Modules

Voltage supply
PSSu E F PSH1

Order reference

Description Order no.
PSSu E F PS1 312 191
(Electronic module)

PSSu BS 2/8S 312 656

(Base module with screw terminals, for use only as the first module

after the head module)

PSSu BS 2/8C 312 657
(Base module with cage clamp terminals, for use only as the first

module after the head module)

PSSu BS-R 2/8S 312 654
(Base module with screw terminals, for use only to refresh the volt-

age and form supply groups)

PSSu BS-R 2/8C 312 655
(Base module with cage clamp terminals, for use only to refresh

the voltage and form supply groups)

A coated version of the electronic module is also available for use where there are increased environmental requirements
on temperature and humidity. The order number for the coated version of the module is 314... rather than 312...

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany PSS-D-2-354-2006-12 2317
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Modules

Voltage supply
PSSu E F PS-P

Module features » Overvoltage error
» Undervoltage error
R i. » Infeed for periphery supply » Error in the overvoltage protection
o » Infeed for C-rail supply diodes
P » LEDs for:
. — Periphery supply

' — Module error

Module description

e | the periphery supply within the sys-
tem.
The module be used as:
» Supply module to refresh the pe-

’—-- The module provides the supply for

Electronic module to provide the riphery supply

PSSuniversal system with the periph- > Supply module to form supply

ery supply and C-rail supply groups

Approvals Integrated protection mechanisms

The module has the following protec-
PSSUEF PSP tion mechanisms:
» Periphery supply
- Voltage monitoring (exceeding

¢ us Pending upper/lower limit)

LISTED The module provides the following di-

agnostic data:

Start-up error
Configuration error
FS communication error
Bus termination error
Temperatur error: Too warm

*

SUDDEUTSCHLAND

*

v v v vV

Block diagram

1 21 12 22 13 23

Periphery

Supply
+24VDC| |

Module

Supply
+5VDC

| |
| |
| |
! Power |
! Data J_ Periphery| |
| |
| |

Module Bus

(FS) Supply

23.18 Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany PSS-D-2-355-2006-12
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Modules

Voltage supply
PSSu E F PS-P

Function description

Module supply

» The module supply provides the
module with voltage.

Periphery supply

» Refreshing the periphery supply:
The relevant base module inter-

rupts the connection to the incom-
ing (left-hand) periphery supply and

C-rail on the module bus.
» Supply to the module bus:

— Periphery supply for subsequent

modules (right-hand side)
— C-rail supply for subsequent
modules (right-hand side)

» The module does not automatically

switch off the periphery supply if
values exceed or drop below their

limits. However, there will be a vis-
ual signal (LED “24 V") and a mes-

sage will be sent to the head
module (entry in the error stack).

Wiring Front view

» Please refer to the technical details
regarding the requirements of the
supply voltages.

» Safe electrical isolation must be en-
sured for the external power sup-
plies that generate the supply
voltages. Failure to do so could re-
sult in electric shock.

» The external power supplies must
conform to EN 60950, 03/97, sec-
tion 2.3, EN 60742, 9/95 or EN
50178, 10/97.

» The maximum current load for the
periphery supply on the module bus
is 10 A. Please refer to the derating
diagram.

» The maximum current load for the
C-rail is 10 A. Please refer to the de-

[pilz
Err
024\

312185
000000

Najlogsl =
W< N —
NN N
H W N

~
lo =
N
~

rating diagram.

» Permitted infeed at the C-rail:
- PE
- 0V

Screen
- -30VDC...+30VDC
- -48VAC..+48VAC

» With a common 0V supply for mod-
ule supply and periphery supply:
Connect together the OV connec-
tions on all the external power sup-
plies and earth the 0 V mains at a
single point.

» The connection of the 0 V supply to
the central earth bar or earth fault
monitor must be in accordance with
the relevant national regulations
(e.g. EN 60204-1, NFPA 79:17-7,
NEC: Article 250).

» Minimum range for cable cross sec-
tions on connection terminals in
mm?2:

— Power supply: 1.5 (AWG16) ...
2.5 (AWG12)
— Functional earth: 1.5 (AWG16) ...
2.5 (AWG12)
» Use copper wiring.

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

Voltage supply
PSSu E F PS-P
Terminal configuration — Tointerrupt the incoming periph- rail supply
ery supply and C-rail — To form supply groups
» Supply module — To provide subsequent modules
— To refresh the periphery supply with the periphery supply and C-
Base module Terminal configuration
Screw terminals: 11: Not connected

PSSu BS 1/8S

oo

21: Not connected

=y
—_

Cage clamp terminals:

PSSu BS 1/8C 12-22: 0 V periphery supply,
interrupted to the left
(12-22 linked internally)

-
N,

13-283: +24 V periphery supply,
interrupted to the left
(13-28 linked internally)

OO UOOL
OonOOnO0

py
w
N
w

Oh

14-24 C-rail supply,
interrupted to the left
(14-24 linked internally)

5
> &
[ %]
AL [...] (&1 el]]e
AE =SINENIE
(0] P o le) o o
3 A= S(glI=Z]]]2
g &2 SEIEE
=
5 L1 L AN I (S iy ) Sy ) —
(3]
(O]
T
5V DC
> 1
Module Supply Module bus
(24 vV DC) 24V DG .
——H —
i Refreshing of
Féarl\p/)hDeéy Supply Periphery Supply
( ) - (24 vV DC) —
C-rail Supply C-rail Supply
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Modules

Voltage supply
PSSu E F PS-P
Connection
Ol O
P @
I I
0VDC_ % CD)
T 12' 22
| —
+24VDC! O
- ® O
| 13 23
I I
Fuse : L] L]
| 1<4-> %4
I
I | PSSu E F PS-P/
| | I PSSu E F PS-P-T with
| = | - PSSu BS 1/8S
| / | : _ PSSu BS 1/8C
T
| |—| | I v
— C-rail Supply
=
L1 N Connect to the 0 V supply and
earth at a single point
Periphery Supply
Dimensions
£
E o
o2
oV
= o f - [=u===u
7y f A A A
El~ o — { El~
el | Elo EIN
~ (<] iy Q|0
N = © | < |~
© | N~ { N~ =
= | — €
o
el
v oL
12,6 mm_ 8,1 mm_ 52,1 mm 86
(0.496") (0.319") (2.051") D:sg el
= == Ely
(=(E] N
=I=] o) R
=[=]
y y
12,6 mm_
(0.496") (2.858")
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Modules

Voltage supply
PSSu E F PS-P

Notice

This data sheet is only intended for use
during configuration. Please refer to

the operating manual for installation
and operation.

Technical details

PSSu E F PS-P

Application range

Standard/Failsafe

Module's device code 0802h
Electrical data

Internal supply voltage (module supply)

Supply voltage range of module supply 48-54V
Module's current consumption 23 mA
Module's power consumption 0.12W
Infeed for Periphery Supply
Voltage 24VDC
Voltage tolerance -30 %/+25 %
Max. continuous current that the external power supply must pro- 10.0 A

vide

Potential isolation between Module supply and Periphery Supply 3050 V

Environmental data

Climatic suitability

Ambient temperature

Storage temperature

Climatic suitability in accordance with EN 60068-2-30, EN 60068-
2-78

Condensation

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

0-60°C

-25-70°C

93 % r. h.at 40 °C

no

EMC

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5,
EN 61000-4-6, EN 61000-6-2, EN 61000-6-4

Vibration to EN 60068-2-6

Frequency 10 - 150 Hz
Max. acceleration 19
Shock stress
EN 60068-2-27 159

11 ms
EN 60068-2-29 109

16 ms
Protection type in accordance with EN 60529
Mounting (e.g. cabinet) 1P54
Housing 1P20
Terminals 1P20
Airgap creepage in accordance with EN 60664-1
Overvoltage 1
Pollution degree 2
Mechanical data
Housing material
Front PC
Bottom PC
Coding PA
Dimensions
Height 76.0 mm
Width 12.6 mm
Depth 60.2 mm
Colour of front plate yellow

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Modules

Voltage supply
PSSu E F PS-P

Mechanical data

Weight 339
Mechanical coding

Type A
Colour yellow
Order reference

Description Order no.
PSSu E F PS-P 312185
(Electronic module)

PSSu BS 1/8S 312 650
(Base module with screw terminals)

PSSu BS 1/8C 312 651

(Base module with cage clamp terminals)

A coated version of the electronic module is also available for use where there are increased environmental requirements

on temperature and humidity. The order number for the coated version of the module is 314... rather than 312...
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2.3-24

Modules

Voltage supply
PSSu E F BSW

Electronic module to switch off the pe-
riphery supply for failsafe applications

Approvals
PSSu E F BSW
c us Pending
LISTED
Tov ¢
4

Block diagram

Module features

» Infeed for periphery supply

» Infeed for C-rail supply

» Failsafe switching off of the periph-
ery supply (block switching)

» LEDs for:
— Switch status of peripherysupply
— Periphery supply
— Module error

» Application range depends on the
base module.

Module description

The module meets the requirements of

EN IEC 61508 up to SIL3 and

EN 954-1 up to Category 4

The module may be used to switch off

the periphery supply on standard

modules.

» If the module is used to switch off
modules of type PSSu E PD,
Category 4 of EN 954-1 can be
achieved.

» If the module is used to switch off
standard output modules (e.g.
PSSuE S4D0O0.50r PSSUE S
2D0 2), Category 3 of EN 954-1
can be achieved.

The module may be used to switch:
» Resistive loads
» Inductive loads

Integrated protection mechanisms

The module has the following protec-

tion mechanisms:

» Periphery supply
- Voltage monitoring (exceeding

upper/lower limit)

» 2relay contacts connected in series
to feed the periphery supply: +24 V
DC

» 1 relay contact to feed the periph-
ery supply: 0V DC

» Thermistor monitor

The module provides the following di-

agnostic data:

Start-up error

Configuration error

FS communication error

Bus termination error

Temperatur error: Too warm

Temperatur error: Too hot

Relay control error

Relay error

Block switching output error

Overvoltage error

Undervoltage error

Error in the overvoltage protection

diodes

VvV vV vV vV vV vV vV vV VvV VvV

o0
e _

12 22 13 23

Module Bus

+24VDC —

Periphery|
Supply

Module Power

Supply
+5VDC

Periphery|
Supply

Data
(FS)

14

(C-Rail)

24
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Modules

Voltage supply
PSSu E F BSW

Function description

Module supply

»

The module supply provides the
module with voltage.

The relationship between the load
current and the operating tempera-
ture is illustrated in the following de-
rating diagram. The operating point
should be below the characteristic
curve.

Periphery supply
» Refreshing the periphery supply:

The relevant base module inter-
rupts the connection to the incom-

4

ing (left-hand) periphery supply and

C-rail on the module bus.

Supply to the module bus:

— Periphery supply for subsequent
modules (right-hand side)

— C-rail supply for subsequent
modules (right-hand side)

The module does not automatically

switch off the periphery supply in

the case of under or overvoltage.

However, there will be a visual sig-

nal (LED “24 V”) and a message will

be sent to the head module (entry in

the error stack).

Derating diagram: Temperature T dependent on load current |

Block switch function

4

The module is used to switch off the
periphery supply safely on standard
modules that are arranged in
blocks.

Each output block requires its own
block switching module.

The periphery supply can be
switched off via the controller's fail-
safe user program.

The periphery supply is switched
off if a module error is detected.

A new supply voltage module or a
terminating plate signifies the end
of an output block.

Trcl

100

80

60

40

2E

20

9 10 W
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Modules

Voltage supply
PSSu E F BSW

Wiring » With a common 0V supply for mod- riphery supply infeed (see Technical
ule supply and periphery supply: details).
» Please refer to the technical details Connect together the 0V connec-

» Safe electrical isolation must be en- single point.
sured for the external power sup- » The connection of the 0 V supply to |pi|z
plies that generate the supply the central earth bar or earth fault Err
voltages. Failure to do so could re- monitor must be in accordance with H2av
sult in electric shock. the relevant national regulations
» The external power supplies must (e.g. EN 60204-1, NFPA 79:17-7, 315330
000

50178, 10/97. tions on connection terminals in
» The maximum current load for the mm?: 12[22
C-railis 10 A. Please refer to the de- — Power supply: 1.5 (AWG16) ... ovijov.
rating diagram. 2.5 (AWG12) |23
» Permitted infeed at the C-rail: — Functional earth: 1.5 (AWG16) ... Evipry
- PE 2.5 (AWG12) Cc|C
- oV » Use copper wiring. WO
— Screen » To prevent contact welding, a fuse
- -30vDC..+30VDC should be connected before the pe- PSSUE F
- -48VAC..+48VAC BSW

regarding the requirements of the
supply voltages.

conform to EN 60950, 03/97, sec-
tion 2.3, EN 60742, 9/95 or EN

Terminal configuration

» Supply module

— To switch on/off the periphery
supply to input/output blocks
(block switching)

tions on all the external power sup-
plies and earth the 0 V mains at a

NEC: Article 250).
» Minimum range for cable cross sec-

— To interrupt the incoming (left-
hand) periphery supply and C-

rail supply
— To provide subsequent (right-

Front view

hand) modules with the periph-
ery supply and C-rail supply

Base module

Terminal configuration

Screw terminals:
PSSu BS 2/8S

Cage clamp terminals:
PSSu BS 2/8C

11: Not assigned
21: Not assigned

12-22: 0 V periphery supply,
interrupted to the left
(12-22 linked internally)

13-23: +24 V periphery supply,
interrupted to the left
(13-23 linked internally)

14-24: C-rail supply,
interrupted to the left
(14-24 linked internally)

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Modules

Voltage supply
PSSu E F BSW

Switching an earthed actuator

| PSSu E F BSW(-T) |

| Output module (ST) |

| Output module (ST) |

| Output module (ST) |
| Output module (ST) |

Module Supply

[...] l

_/_/ +24 V DC
} L 2
_~| ovDC I

(A A

| Fuse  ,o4vDC

| ~ | — E',:I Actuator
| | /_ I oV |
[

‘1@

Periphery Supply

On earthed actuators, the actuator's
0 V connection must be connected to
0 V of the periphery supply (external
supply voltage).

Reason: The switch (0 V periphery
supply) in the PSSu E F BSW module
is bridged when the actuator's earthed
0 V connection is connected to 0 V on
the connected periphery supply. In
this case, the PSSu E F BSW registers
a short circuit between 0 V of the ex-
ternal supply voltage and 0 V of the
connected periphery supply.

Error reaction: The PSSu will not start
and all affected I/0O-Groups (Safety-
BUS p) remain in a STOP condition.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany PSS-D-2-356-2006-12 2 3.07
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Modules

Voltage supply
PSSu E F BSW

Switching a floating actuator

Periphery Supply

1

=A== =
= allle| el ]|e
=3 ollle||le|]|]e
> > =} =}
A Sl |l8]]]8
[...] w £ £ S £
w 5 5 5 5
2 sll1&l11&8]]]8
g)) 2 =] =} )
P o ¢) o o
Module Supply
[...] l
+24 V DC
== 0V DG !
s I
[...] 6
AA vy
I Ity | Fuse +24 V DC
| |[ ~/ . 3 |Actuator
N =: oV ]

A floating actuator must be connected
to the 0 V connection and to the 24 V
connection of the connected periphery
supply.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Modules
Voltage supply
PSSu E F BSW
Connection
U o
P @
I I I I
O o
@
Periphery Supply |:I| |':| —
P 2
I I I I
ti————- 0 O
| )
| 14 24
I I I I I I I I
8 8[] Fuse | PSSu E F BSW/
>| > I PSSu E F BSW-T with
ol § - PSSu BS 2/8S
Rl I - PSSu BS 2/8C
L |
M~ / | I
I ! I !
: | I : : C-rail supply
I | v
- Connect to the 0 V supply and
L1 N earth at a single point
If you are using actuators for safety-re- 24 V of the external supply voltage
lated functions, it is essential that you must be excluded.
note the following: When using modules of type
» Asafety assessment mustbe made PSSu E PD in an output block, please
for each individual application. note the following:
» Input modules may not be used » Do not connect capacitive loads.
within an output block. If an error » During the power-up test, the relay
occurs, input modules could supply contacts are tested with pulses of
an external voltage which cannot up to 60 ms.
be switched off.
» The position of each single actuator
must be monitored, e.g. via an FS
feedback loop with test pulses.
» To prevent contact welding, a fuse
should be connected before the pe-
riphery supply infeed (see Technical
details).
» The following applies for floating
actuators:
All actuator masses must be fed
back to the output modules.
» The following applies for earthed
actuators:
The possibility of a short circuit to +
Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany PSS-D-2-356-2006-12 2 3.09
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Modules
Voltage supply
PSSu E F BSW
Connection example » Several PSSu E S 2DO 0.5 mod- » Amaximum of Cat. 3in accordance
» Block switching with dual-channel ules can be shut down with a with EN 954-1 and SIL2 in accord-
operation and redundant actuator. PSSu E F BSW module. ance with EN IEC 61508 can be
» The ST output module PSSUE S » The FSinput module for forming the achieved.
4DO 0.5 belongs to the output feedback loop (PSSu E F 4Dl with
block of the PSSu E F BSW mod- test pulses) belongs to another sup-
ule. ply group, which is not shut down.
L1 L1 L1
ool ™ 189
L ] I—
00 fi1 21| O op1 21| N
— ? K1 — K1 K3
&) | OO | OO
AT Q0 OO0
L 1l ovjiZ_2lov | [ |k TofiZ 22 T0
OO | 00 K2 K4 K(n)
OO !k 22299 O
OV {3 230V | T1 13 23 T1
(lj) g ? K4 g g M M M
02 14 24| 03 13 Wz 24| 14
|:":| [":l PSSu E S 4DO 05 7 PSSu E F 4DI N N N
Kin)
K3 K4 |
Dimensions
EC
E »
o2
oV
e _‘ﬁ‘zqgﬂ === A A
—_ = { El~
£l 1l E|&
N~ ©Q € 8 im [ee] N
© B 0|2 2| 0
Sl e ~ ~|
== E,I:
[ i} 1 L gl
Elb
! A\ 215
—_ — LA — — I Y NS
25,2 mm 81mm| [ 521mm 66{86
(0.992") (0.319") ~  (2.051") mgg gg el -
Ce=m E|S
eB|ee < |N
Gl
==l E=] o] N
=[=] [=]=]
A 4 Y
25,2 mm_ P
(0.992") o (2.862")
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Modules

Voltage supply
PSSu E F BSW

Notice

This data sheet is only intended for use
during configuration. For installation unit.
and operation, please refer to the op-

erating instructions supplied with the

Technical details

PSSu E F BSW

Application range

Standard/Failsafe

Module's device code 0C02h
Electrical data

Internal supply voltage (module supply)

Supply voltage range of module supply 48-54V
Module's current consumption 330 mA
Module's power consumption 1.65W
Infeed for Periphery Supply
Voltage 24VDC
Voltage tolerance -30 %/+25 %
Max. continuous current that the external power supply must pro- 8.0 A

vide

Module's current consumption with no load 40 mA
Module's power consumption with no load 0.96 W
Potential isolation between Module supply and Periphery Supply 3050 V
Contact fuse protection in accordance with VDE 0660
Blow-out fuse, quick 10A
Blow-out fuse, slow 6A

Max. processing time for block switching when signal changes 120 ms

from “1” to “0”

Max. processing time for block switching when signal changes 850 ms

from “0” to “1”

Environmental data

Climatic suitability

Ambient temperature in accordance with EN 60068-2-14
Storage temperature in accordance with EN 60068-2-1/-2

Climatic suitability in accordance with EN 60068-2-30, EN 60068-

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

0-60°C

-25-70°C

93 % r. h.at 40 °C

2-78
Condensation no
EMC EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5,

EN 61000-4-6, EN 61000-6-2, EN 61000-6-4

Vibration to EN 60068-2-6

Frequency 10 - 150 Hz

Max. acceleration 19

Shock stress

EN 60068-2-27 159
11 ms

EN 60068-2-29 109
16 ms

Protection type in accordance with EN 60529

Mounting (e.g. cabinet) 1P54

Housing 1P20

Terminals 1P20

Airgap creepage in accordance with EN 60664-1

Overvoltage 1

Pollution degree 2
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Modules

Voltage supply
PSSu E F BSW

Mechanical data
Housing material

Front PC
Bottom PC
Coding PA
Dimensions

Height 76.0 mm
Width 25.4 mm
Depth 60.2 mm
Colour of front plate yellow
Weight 89¢g
Mechanical coding

Type 1

Order reference

Description Order no.
PSSu E F BSW 312 230
(Electronic module)

PSSu BS 2/8S 312 656
(Base module with C-rail with screw terminals)

PSSu BS 2/8C 312 657

(Base module with C-rail with cage clamp terminals)

A coated version of the electronic module is also available for use where there are increased environmental requirements
on temperature and humidity. The order number for the coated version of the module is 314... rather than 312...
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Modules
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Modules

Digital input/output (standard)
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Modules

Digital input/output (standard)
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Modules

Digital input/output (standard)
PSSu E S 4Dl

Module features The module provides the following di-
agnostic data:
» 4 digital inputs » Start-up error
» LEDs for: » Configuration error
— Switch status of each input » ST communication error
— Module error » Bus termination error

» Communication via:
— Standard fieldbus

Module description

The module provides type 1 inputs in
accordance with IEC 61131-2. It may
be used as an input module for stand-
ard functions.

Electronic module with digital inputs
for standard applications Integrated protection mechanisms

Approvals The module has the following protec-
tion mechanisms:
» Whenthe PSSu E F PS1(-T) is used

PSSu E S 4DI to supply the system, the module
supply is buffered for 20 ms if the
supply voltage is interrupted.

G@US Pending

LISTED

Block diagram

12 21 22 14 13 24 23

o D

Periphery|
Supply Input Input Input Input
+24VDC

|

|

|

Module |
Supply .
|

|

|

I

+5VDC

Data J—

(ST)

Module Bus
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Modules

Digital input/output (standard)

PSSu E S 4Dl

Function description

Module supply

» The module supply provides the
module with voltage.

Periphery supply

» The module routes the periphery
supply from the module bus to the
base module terminals.

» The periphery supply is used to
supply the input devices.

Timing diagram

» The module does not switch the pe-

riphery supply.

» The periphery supply has no current

limitation.

Inputs

4

4

The input status is signalled to the
head module via the module bus.
The inputs have input filters.

Signal detection at the inputs

»

A signal (“0” signal or “1” signal) is
always ignored if it is present for

less than the minimum processing
time (see Technical details).

A signal is always detected and
transmitted to the process image
(P if it is present for longer than
the maximum processing time plus
the scan time of the module bus (t»
+ 13, see diagram and Technical de-
tails).

I I I I
Input | I | I I
I I I I I I | |
I I I I | I I
Gl | | | | | | |
|t | |ty | | |ty | g
| | | to+tg | | to+tg |
» Input: Signal at the input Wiring Front view
» PII: Status of process image (PIl)
» t; Minimum processing time (see » Signal lines do not have to be

Technical details)

» t, Maximum processing time (see
Technical details)

» t3 Scan time of module bus

Shaded area: Status of process image

(PIl) undefined.

4
»

shielded.

Use copper wiring.

The terminal configuration as stated
on the front plate applies for base
modules without C-rail and with
four connection levels. The terminal
configuration as stated in the tech-
nical documentation applies for all
other base modules.

[Piz_ |

Err
u}

312400
000000
000

11]21
fojn

12|22
24V|24V

13[23
Zﬂ 24V
4[24
12[18

110021
140024

PSSUE S
4DI
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Modules

Digital input/output (standard)
PSSu E S 4Dl

Terminal configuration

Base module Terminal configuration

Screw terminals: Without C-rail:

PSSu BP 1/8S D D
11: Input 10 O Q

Cage clamp terminals 11 21

PSSu BP 1/8C 21: Input 1

OO

OO
000080

12-22: +24 V output
(periphery supply, 12-22 linked internally)

—
N

13-23: +24 V output
(periphery supply, 13-23 linked internally)

13
I
14: Input 12 D
24: Input I3 O
14 24
I I
Screw terminals: With C-rail: 0
PSSu BP-C 1/8S
11: Input 10 O
Cage clamp terminals 11
PSSu BP-C 1/8C 21: Input 1

@]mjt
OnxOOn=O0

12-22: +24 V output

: ; ; 12
(periphery supply, 12-22 linked internally) .
18-283: C-rail supply [
(13-23 linked within the base module)
13 23
I I
14: Input 12 D D
24: Input I3 O O
14 24
I I
Screw terminals: With C-rail: D
PSSu BP-C 1/12S
11: Input 10 O
Cage clamp terminals: 11
PSSu BP-C 1/12C 21: Input 1

OO0}
DxOO =00

12-22: +24 V output
(periphery supply, 12-22 linked internally)

—

[ L™

18-283: C-rail supply
(13-23 linked within the base module)

E

14: Input 12

24: Input I3

15-25: +24 V output
(periphery supply, 15-25 linked internally)

Ool~ool
OnxO0OnOOn

16-26: C-rail supply 15 I
(16-26 linked within the base module) D
16 26
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Modules
Digital input/output (standard)
PSSu E S 4Dl
Connection
Input circuit Single-channel input device Single-channel input device
PSSu BP 1/8S PSSu BP-C 1/12S
PSSu BP 1/8C PSSu BP-C 1/12C
Input devices supplied via the periphery
supply
O O
|
I I
( 0 O (
L —© O ——
24V |15 50|24V
I I
L O
24V @ <293' 24V
( 0 O (
L@ @o—
2ha 2a|®
I I
Dimensions
On base modules with four connection levels
€L
E o
o2
oV
= oL - [=u===u
A T A { A A
— El~
Elg]] 1 Elg EIN
~ (o] E > m [ee) %
N A =] ol -|®
Py [ = ~|S Nl )
= Al c
o E ;L;
L/ e
|I=——]| y % \ 4 __-_@_-__-__-‘: g 8
12,6 mm_ 81mm [ [ 521mm e
(0.496") (0.319 ' (2.051") = el -
= == Ely
(E[E] RN
==] ol
=[=]
y y
12,6 mm_ P 72,6 mm R
(0.496") - (2.858") -
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Modules

Digital input/output (standard)
PSSu E S 4Dl

On base modules with six connection levels

(0.031")

67,7 mm -~
(2.665") g
oogh 1
76 mm -~
(2.99") .
[ g =l o
_ 71,8 mm ‘“Q,S mm
(2.827") T

'
'
'
'
>

<
»

154,6 mm
(6.087")

¥ i A T
12,6 mm_ 81mm | |. 521mm _
(0.496") (0.319") (2.051")

82,0 mm
(3.228")

12,6 mm_ _ 72,6 mm

(0.496") T (2.858")

Y

Notice

This data sheet is only intended for use  the operating manual for installation

during configuration. Please refer to and operation.
Technical details PSSu E S 4DI
Application range Standard
Module's device code 0200h

Electrical data
Internal supply voltage (module supply)

Supply voltage range of module supply 48-54V
Module's current consumption 24 mA
Module's power consumption 0.12W
Periphery's supply voltage (periphery supply)
Voltage range 16.8 - 30.0 V
Module's current consumption with no load 0mA
Module's power consumption with no load 0.00 W
Input
Number 4
Input voltage 24V DC
Input current 3.0-10.0 mA
Min. threshold voltage when signal changes from “1” to “0” 8.0V
Max. threshold voltage when signal changes from “0” to “1” 10.0V
Potential isolation between input and voltage for the internal mod- yes
ule bus
Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany PSS-D-2-357-2006-12
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Modules

Digital input/output (standard)
PSSu E S 4Dl

Processing times

Max. processing time for input when signal changes from “1”to  4.00 ms
«qgn

Max. processing time for input when signal changes from “0”to  4.00 ms
wqn

Min. processing time for input when signal changes from “1”to  3.00 ms
«qgn

Min. processing time for input when signal changes from “0” to “1”  3.00 ms
Environmental data

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

Ambient temperature in accordance with EN 60068-2-14 0-60°C

Storage temperature in accordance with EN 60068-2-1/-2 -25-70°C

Climatic suitability in accordance with EN 60068-2-30, EN 60068- 93 % r. h. at 40 °C

2-78

Condensation no

EMC EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5,

EN 61000-4-6, EN 61000-6-2, EN 61000-6-4

Vibration to EN 60068-2-6

Frequency 10 - 150 Hz
Max. acceleration 19
Shock stress
EN 60068-2-27 159

11 ms
EN 60068-2-29 109

16 ms
Protection type in accordance with EN 60529
Mounting (e.g. cabinet) 1P54
Housing 1P20
Terminals 1P20
Airgap creepage in accordance with EN 60664-1
Overvoltage 1
Pollution degree 2
Mechanical data
Housing material
Front PC
Bottom PC
Coding PA
Dimensions
Height 76.0 mm
Width 12.6 mm
Depth 60.2 mm
Colour of front plate dark grey
Weight 319
Mechanical coding
Type A
Colour dark grey

The standards current on 2005-04 apply.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Modules

Digital input/output (standard)
PSSu E S 4Dl

Order reference

Designation Order no.
PSSu E S 4DI 312 400
(Electronic module)

PSSu BP 1/8S 312 600
(Base module without C-rail with screw terminals)

PSSu BP 1/8C 312 601
(Base module without C-rail with cage clamp terminals)

PSSu BP-C 1/8S 312610
(Base module with C-rail with screw terminals)

PSSu BP-C 1/8C 312 611
(Base module with C-rail with cage clamp terminals)

PSSu BP-C 1/12S 312 620
(Base module with C-rail with screw terminals)

PSSu BP-C 1/12C 312 621

(Base module with C-rail with cage clamp terminals)

A coated version of the electronic module is also available for use where there are increased environmental requirements
on temperature and humidity. The order number for the coated version of the module is 314... rather than 312...

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany PSS-D-2-357-2006-12
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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Modules

Digital input/output (standard)
PSSu E S 4DO 0.5

Module features Integrated protection mechanisms
» 4 Digital outputs The module has the following protec-
— Semiconductor technology tion mechanisms:
- Single-pole » Whenthe PSSu E F PS1(-T) is used
— Positive-switching to supply the system, the module
— Current load capacity per out- supply is buffered for 20 ms if the
put: 0.5 A supply voltage is interrupted.
— Short circuit-proof The module provides the following di-
— Overload-proof agnostic data:
» LEDs for: » Start-up error
— Switch status of each output » Configuration error
— Module error » ST communication error
» Communication via: » Bus termination error
- Standard fieldbus
Electronic module with digital outputs
for standard applications Module description
Approvals The module provides type 1 outputs in

accordance with IEC 61131-2. It may
be used to switch:

PSSu E S 4DO 0.5 » Resistive loads

» Inductive loads

» Capacitive loads

G@US Pending
LISTED

Block diagram

Periphery|

Supply
+24VDC |

Module

Supply
+5VDC

Data J—

(ST) ov ov ov ov

Module Bus

(C-Rail)

SNy 'y NS ' W ¥ WD 0 WD 0

13 23 1112 2122 1413 2423
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Modules

Digital input/output (standard)

PSSu E S 4DO 0.5

Function description

Module supply

» The module supply provides the
module with voltage.

Signals at the output

» “0” signal (0 V) at the output:
— Output is high impedance
— No current to the load

» “1” signal (+24 V) at the output:
— Output is low impedance
— Current is supplied to the load

Periphery supply

» The module routes the periphery
supply from the module bus to the
base module terminals.

» The periphery supply is used to
supply the outputs.

Outputs

» The head module sets the output
status via the module bus.

Wiring

» The actuators may be connected
using unshielded cables.

» The outputs do not need suppres-
sion for inductive loads.

» Use copper wiring.

» Theterminal configuration as stated
on the front plate applies for base
modules with C-rail and four con-
nection levels. The terminal config-
uration as stated in the technical
documentation applies for all other
base modules.

Front view

[Piz_

Err
u}

312405
000000

11121

0001
12(22
ovjov
13|23
©lc)
14|24
o203

110021
140024

PSSUE §
4D0O 0.5
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Modules

Digital input/output (standard)

PSSu E S 4DO 0.5

Terminal configuration

Base module

Terminal configuration

Screw terminals:
PSSu BP 1/8S

Cage clamp terminals
PSSu BP 1/8C

Without C-rail:
11: Output OO0
21: Output O1

12-22: 0 V periphery supply
(12-22 linked internally)

13-283: 0 V periphery supply
(13-23 linked internally)

14: Output 02

24: Output O3

=
—

oo
OO

N
-

OO

—
N

—
w

OO}

OO
000080

14 24
I I

Screw terminals: With C-rail:
PSSu BP-C 1/8S 0O
11: Output O0 O Q
Cage clamp terminals 11 ; |21
PSSu BP-C 1/8C 21: Output O1 D D
12-22: 0 V periphery supply O O
(12-22 linked internally) 1222
18-283: C-rail supply mg
(13-23 linked within the base module) - -

14: Output 02

24: Output O3

OOy

—
N

@)=k

|
~

Screw terminals:
PSSu BP-C 1/12S

Cage clamp terminals:

PSSu BP-C 1/12C

With C-rail:
11: Output O0
21: Output O1

12-22: 0 V periphery supply
(12-22 linked internally)

18-283: C-rail supply
(13-23 linked within the base module)

14: Output 02
24: Output O3

15-25: 0 V periphery supply
(15-25 linked internally)

16-26: C-rail supply
(16-26 linked within the base module)

o0

=
ry

OO0}

—

[ L™

E

OnsOd OO0

Ool~ool

—

4o

—
o

O xO0OxO0Or

N
o
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Modules

Digital input/output (standard)
PSSu E S 4D0O 0.5

Connection
Output circuit Without C-rail With C-rail
Single-channel actuator 0O O O O
—oo® O o ® O —
o0y 59|01 I Too k3 o1' |

] 1 [

L |

oV oV

@O[R®O

O ECINIEON

=
IS
1N
~

D ov 55| 0V D
U
02 @03

02

OO
O Qs

Single-channel actuator
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Modules

Digital input/output (standard)
PSSu E S 4DO 0.5

Dimensions

On base modules with four connection levels

€L
g ™
0|2
= A
== L[ - L a===ui v
yy A %: A A
— El~
el 1 Elg EIN
~|8 1 o ©|&
NN = e o
o | = N~ | = [N N
— Al e
o E f/r)\
 / e D
= I I — paa 83
12,6 mm_ 81mm | |, 521mm e
(0.496") (0.319") (2.051") = el -
= == Elg
(EE] S N
=I=] ol
=[]
y
12,6 mm_ P 72,6 mm -~
(0.496") h (2.858") g

On base modules with six connection levels

1(0.031")

67,7 mm -
(2.665") g
oo 1
76 mm _
(2.99") .
e = T s W
_ 71,8 mm ‘“Q,S mm
(2.827")

'

'

'
Ll

»

154,6 mm
(6.087")

. i v ’
12,6 mm_ 81mm | |. 521mm _
(0.496") (0.319") (2.051")

82,0 mm
(3.228")

12,6 mm_ _ 72,6 mm _

(0.496") o (2.858") -
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Modules

Digital input/output (standard)
PSSu E S 4DO 0.5

Notice

This data sheet is only intended for use

during configuration. Please refer to and operation.

the operating manual for installation

Technical details

PSSuE S 4DO 0,5

Application range Standard
Module's device code 0401h
Electrical data

Internal supply voltage (module supply)

Supply voltage range of module supply 48-54V
Module's current consumption 20 mA
Module's power consumption 0.10 W
Periphery's supply voltage (periphery supply)

Voltage range 16.8 - 30.0 V
Module's current consumption with no load 18 mA
Module's power consumption with no load 043 W
Output

Number of positive-switching single-pole semiconductor outputs 4

Short circuit-proof yes
Potential isolation between semiconductor output and voltage for yes

the internal module bus

Typ. output current at “1” signal and rated voltage of semiconduc- 0.5 A

tor output

Permitted current range 0.00 - 0.62 A
Max. pulsed current for t < 100 ms 6A
Residual current at “0” signal 0.02 mA

Permitted loads

inductive, capacitive, resistive

Processing times

Max. processing time for semiconductor output when signal 0.500 ms
changes from “1” to “0”
Max. processing time for semiconductor output when signal 0.010 ms

changes from “0” to “1”

Environmental data

Climatic suitability

Ambient temperature in accordance with EN 60068-2-14
Storage temperature in accordance with EN 60068-2-1/-2
Climatic suitability in accordance with EN 60068-2-30, EN 60068-
2-78

Condensation

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

0-60°C

-25-70°C

93 % r. h.at 40 °C

no

EMC

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5,
EN 61000-4-6, EN 61000-6-2, EN 61000-6-4

Vibration to EN 60068-2-6

Frequency 10 - 150 Hz
Max. acceleration 19
Shock stress
EN 60068-2-27 159
11 ms
EN 60068-2-29 109
16 ms

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Modules

Digital input/output (standard)
PSSu E S 4DO 0.5

Environmental data

Protection type in accordance with EN 60529

Mounting (e.g. cabinet) 1P54
Housing 1P20
Terminals 1P20
Airgap creepage in accordance with EN 60664-1

Overvoltage 1l
Pollution degree 2

Mechanical data

Housing material

Front PC
Bottom PC
Coding PA
Dimensions

Height 76.0 mm
Width 12.6 mm
Depth 60.2 mm
Colour of front plate dark grey
Weight 339
Mechanical coding

Type B

Colour dark grey

The standards current on 2005-04 apply.

Order reference

Designation Order no.
PSSu E S 4DO 0.5 312 405
(Electronic module)

PSSu BP 1/8S 312 600
(Base module without C-rail with screw terminals)

PSSu BP 1/8C 312 601
(Base module without C-rail with cage clamp terminals)

PSSu BP-C 1/8S 312610
(Base module with C-rail with screw terminals)

PSSu BP-C 1/8C 312 611
(Base module with C-rail with cage clamp terminals)

PSSu BP-C 1/12S 312 620
(Base module with C-rail with screw terminals)

PSSu BP-C 1/12C 312 621

(Base module with C-rail with cage clamp terminals)

A coated version of the electronic module is also available for use where there are increased environmental requirements

on temperature and humidity. The order number for the coated version of the module is 314... rather than 312...

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Modules

Digital input/output (standard)

PSSu E S 2DO 2

Electronic module with digital outputs
for standard applications

Approvals

PSSu E S 2DO 2

OF
LISTED

Pending

Block diagram

Module features

» 2 Digital outputs
— Semiconductor technology
- Single-pole
- Positive-switching
— Current load capacity per out-
put: 2.0 A
— Short circuit-proof
— Overload-proof
» LEDs for:
— Switch status of each output
— Module error
» Communication via:
- Standard fieldbus

Module description

The module provides type 1 outputs in
accordance with IEC 61131-2. It may
be used to switch:

» Resistive loads

» Inductive loads

» Capacitive loads

The module is suitable for use where
there are increased environmental re-
quirements on temperature and hu-
midity (see Technical details).

Integrated protection mechanisms

The module has the following protec-

tion mechanisms:

» Whenthe PSSu E F PS1(-T) 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 di-

agnostic data:

» Start-up error

» Configuration error

» ST communication error

» Bus termination error

]
|
?
7

Module Bus

Periphery|

Supply
+24V DC|

Module

Supply
+5VDC

Data
(ST)

(C-Rail)

13 23

1112 21 22
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Modules

Digital input/output (standard)

PSSu E S 2DO 2

Function description

Module supply

» The module supply provides the
module with voltage.

Signals at the output

» “0” signal (0 V) at the output:

— Output is high impedance
— No current to the load

» “1” signal (+24 V) at the output:
— Output is low impedance
— Current is supplied to the load

Periphery supply

» The module routes the periphery
supply from the module bus to the
base module terminals.

» The periphery supply is used to
supply the outputs.

Outputs

» The head module sets the output
status via the module bus.

» The relationship between the load
current and the operating tempera-
ture is illustrated in the following de-
rating diagram. The operating point
should be below the characteristic
curve.

Wiring

» The actuators may be connected
using unshielded cables.

» The outputs do not need suppres-
sion for inductive loads.

» Use copper wiring.

» Theterminal configuration as stated
on the front plate applies for base
modules with C-rail and four con-
nection levels. The terminal config-
uration as stated in the technical
documentation applies for all other
base modules.

Front view

110021

PSSUE §
2D0 2
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Modules

Terminal configuration

Digital input/output (standard)
PSSu E S 2DO 2

Base module

Terminal configuration

Screw terminals:
PSSu BP 1/8S

Cage clamp terminals
PSSu BP 1/8C

Without C-rail:
11: Output OO0
21: Output O1

12-22: 0 V periphery supply
(12-22 linked internally)

13-283: 0 V periphery supply
(13-23 linked internally)

14: Not assigned

24: Not assigned

o0

=
—

OO

N
-

OO

—
N

OO

—
w

OO}

000080

14: Not assigned

24: Not assigned

14 24
I I

Screw terminals: With C-rail:
PSSu BP-C 1/8S 0O
11: Output O0 O Q
Cage clamp terminals 11 ; |21
PSSu BP-C 1/8C 21: Output O1 D D
12-22: 0 V periphery supply O O
(12-22 linked internally) 1222
18-283: C-rail supply mg
(13-23 linked within the base module) - -

OOy

—
N

@)=k

|
~

Screw terminals:
PSSu BP-C 1/12S

PSSu BP-C 1/12C

Cage clamp terminals:

With C-rail:
11: Output O0
21: Output O1

12-22: 0 V periphery supply
(12-22 linked internally)

18-283: C-rail supply
(13-23 linked within the base module)

14: Not assigned
24: Not assigned

15-25: 0 V periphery supply
(15-25 linked internally)

16-26: C-rail supply
(16-26 linked within the base module)

o0

=
ry

OO0}

—

[ L™

E

OnsOd OO0

Ool~ool

—

4o

—
o

O xO0OxO0Or

N
o
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Modules
Digital input/output (standard)
PSSu E S2D0O 2
Connection
Output circuit Without C-rail With C-rail
Single-channel actuator 0 O
I = J
Ll O
L—© o —
0V~ 2|0V
I I
O O
oV 1@ % ov
I I
L] O
n.c. 1<4> <234 n.c.
I I I I
Dimensions
On base modules with four connection levels
£L
E ™
0|2
w2
a——— [ - P -
== - a A {Eﬂ A A
— El~
el 1 Elg EIN
~[$8 EI T 0|
= | ] €
o E f/n\
 / o
== - % Yy e _@_ = | ‘: @ E
12,6 mm_ 81mm | [ 521mm e
(0.496") (0.319") (2.051") = el -
= == Elg
(EE] S N
=I=] s 3
=[]
y
12,6 mm_ P 72,6 mm -~
(0.496") B (2.858") -
Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany PSS-D-2-359-2006-12 2 4-19
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Modules

Digital input/output (standard)
PSSu E S 2DO 2

On base modules with six connection levels

(0.031")

67,7 mm -~
(2.665") g
oogh 1
76 mm -~
(2.99") .
[ g =l o
_ 71,8 mm ‘“Q,S mm
(2.827") T

'
'
'
'
>

<
»

154,6 mm
(6.087")

¥ i A T
12,6 mm_ 81mm | |. 521mm _
(0.496") (0.319") (2.051")

82,0 mm
(3.228")

72,6 mm

12,6 mm_
(0.496")

Y

[

(2.858")

Notice

the operating manual for installation
and operation.

This data sheet is only intended for use
during configuration. Please refer to

Technical details

PSSuE S 2DO 2

Application range Standard
Module's device code 0400h
Electrical data

Internal supply voltage (module supply)

Supply voltage range of module supply 48-54V
Module's current consumption 18 mA
Module's power consumption 0.09 W
Periphery's supply voltage (periphery supply)

Voltage range 16.8 - 30.0 V
Module's current consumption with no load 10 mA
Module's power consumption with no load 0.24 W
Output

Number of positive-switching single-pole semiconductor outputs 2

Short circuit-proof yes

Potential isolation between semiconductor output and voltage for yes
the internal module bus

Typ. output current at “1” signal and rated voltage of semiconduc-
tor output

20A

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany PSS-D-2-359-2006-12
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Modules

Digital input/output (standard)
PSSu E S 2DO 2

Output

Permitted current range

Max. pulsed current for t < 100 ms
Residual current at “0” signal
Permitted loads

0.00 - 2.50 A

12A

0.01 mA

inductive, capacitive, resistive

Processing times

Max. processing time for semiconductor output when signal 0.600 ms
changes from “1” to “0”
Max. processing time for semiconductor output when signal 0.010 ms

changes from “0” to “1”

Environmental data

Climatic suitability

Ambient temperature in accordance with EN 60068-2-14
Storage temperature in accordance with EN 60068-2-1/-2

Climatic suitability in accordance with EN 60068-2-30, EN 60068-

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

0-60°C

-25-70°C

93 % r. h. at 40 °C

2-78
Condensation no
EMC EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5,

EN 61000-4-6, EN 61000-6-2, EN 61000-6-4

Vibration to EN 60068-2-6

Frequency 10 - 150 Hz
Max. acceleration 19
Shock stress
EN 60068-2-27 15¢g

11 ms
EN 60068-2-29 109

16 ms
Protection type in accordance with EN 60529
Mounting (e.g. cabinet) 1P54
Housing 1P20
Terminals 1P20
Airgap creepage in accordance with EN 60664-1
Overvoltage 1
Pollution degree 2
Mechanical data
Housing material
Front PC
Bottom PC
Coding PA
Dimensions
Height 76.0 mm
Width 12.6 mm
Depth 60.2 mm
Colour of front plate dark grey
Weight 329
Mechanical coding
Type C
Colour dark grey

The standards current on 2005-04 apply.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Modules

Digital input/output (standard)
PSSu E S 2DO 2

Order reference

Designation Order no.
PSSu E S 2DO 2 312 410
(Electronic module)

PSSu BP 1/8S 312 600
(Base module without C-rail with screw terminals)

PSSu BP 1/8C 312 601
(Base module without C-rail with cage clamp terminals)

PSSu BP-C 1/8S 312610
(Base module with C-rail with screw terminals)

PSSu BP-C 1/8C 312 611
(Base module with C-rail with cage clamp terminals)

PSSu BP-C 1/12S 312 620
(Base module with C-rail with screw terminals)

PSSu BP-C 1/12C 312 621

(Base module with C-rail with cage clamp terminals)

A coated version of the electronic module is also available for use where there are increased environmental requirements
on temperature and humidity. The order number for the coated version of the module is 314... rather than 312...

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

Digital input/output (failsafe)
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Modules

Digital input/output (failsafe)

PSSu E F 4DI

TR IR

nEEN
ME
FEEF |
4

Module features

» 4 Digital inputs
» 2 Test pulse outputs, with the op-
tion to configure them as:

— Independent test pulse outputs
that use different test pulses (pe-
riphery supply)

— Outputs with constant voltage
(periphery supply)

» LEDs for:
— Switch status of each input

Integrated protection mechanisms

The module has the following protec-

tion mechanisms:

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

» Test pulse signals are always buff-
ered for 20 ms.

The module provides the following di-

agnostic data:

— Module error » Start-up error
» Communication via: » Configuration error
- SafetyBUS p » FS communication error
Electronic module with digital inputs — Standard bus system, if read ac- » Bus termination error
for failsafe applications cess is configured » Temperature error: Too warm
» Test pulse error
Approvals Module description » Input error
The module meets the requirements of
PSSu E F 4DI EN IEC 61508 up to SIL3 and EN 954-
1 up to Category 4.
It provides type 1 failsafe inputs in ac-
¢ us Pending cordance with IEC 61131-2.
LISTED
oy .
4
Block diagram
11 12 21 22 14 13 24 23
Periphery|
Supply Input Input Input Input
+24V DC
(2]
=}
@ [module
] Supply
T
[}
=

+5VDC
Data J—

(Fs)
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Modules

Digital input/output (failsafe)

PSSu E F 4DI

Function description

Module supply

» The module supply provides the
module with voltage.

Periphery supply

» The module switches the periphery
supply from the module bus to the
base module terminals.

» The periphery supply is used to
supply or provide test pulses to the
input devices.

Inputs

» The input status is signalled to the
head module via the module bus.

» Test pulses can be used to check
the inputs for shorts across con-
tacts and correct functionality.

» The inputs have input filters.

Timing diagram

Test pulse outputs

» 2 test pulse outputs that use differ-
ent test pulses (test pulse 0, test
pulse 1)

» Short circuit-proof

» Current limitation

» Test pulses can be switched on or
off.

» Test pulses are switched off in the
default setting.

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

Detection of shorts across contacts

» The test pulses are used to detect
shorts between inputs. Shorts be-
tween inputs are detected when
— the test pulses are different (test

pulse 0, test pulse 1) or when

- the test pulses originate from
other modules on a PSSu sys-
tem.

» Shorts between inputs of the same
module with the same test pulses
will not be detected.

Signal detection at the inputs

» A signal (“0” signal or “1” signal) is
always ignored if it is present for
less than the minimum processing
time (see Technical details).

» A signal is always detected and
transmitted to the process image
(P if it is present for longer than
the maximum processing time plus
the scan time of the module bus
(to + t3, see diagram and Technical
details).

Input

Pl

t2+t3

t2+t3 I

» Input: Signal at the input

» PII: Status of process image (PIl)

» t; Minimum processing time (see
Technical details)

» t, Maximum processing time (see
Technical details)

» t3 Scan time of module bus

Shaded area: Status of process image

(PIl) undefined.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Modules

Digital input/output (failsafe)
PSSu E F 4Dl

Wiring

»

Appropriate wiring must be used to
exclude short circuits between the
test pulse outputs and the corre-
sponding input!

Appropriate wiring must be used to
exclude short circuits between the
inputs or to a supply line!

The cable runs for the test pulses
may be max. 200 m.

Signal lines do not have to be
shielded.

Use copper wiring.

Terminal configuration

Front view

[Piz_

Err
u}

312
000

10

19|
13
il
14
12

1222

200
000

T
24
3

110
1410

4DI

PSSu E F

021
024

Base module

Terminal configuration

Screw terminals:
PSSu BP 1/8S

Cage clamp terminals
PSSu BP 1/8C

Without C-rail:
11: Input 10
21: Input 11

12-22: Test pulse out

or +24 V output (periphery supply,

put TO

12-22 linked internally)

13-23: Test pulse out

or +24 V output(periphery supply,

put T1

13-23 linked internally)

14: Input 12

24: Input I3

o0

=
—

OO

—
N

OOy

—
w,

OO}

—
N

OOOOROO OO

N
N
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Modules

Digital input/output (failsafe)

PSSu E F 4DI
Connection
Input circuit Single-channel input device Dual-channel input device
PSSu BP 1/8S PSSu BP 1/8S
PSSu BP 1/8C PSSu BP 1/8C

Without test pulses (unchecked)

O@D
®O

Achievable: |

11
Cat. 1 i 21
Cat. 2 (1) ? %
S|L2(*2) I +24V <|:|> IC:,) +24V |
TO12 50 T0
I I
O O
+24V +24V
I T1f§> © T

W
1N
w

m@m_
®0

sy
N
N
~

Without test pulses (unchecked) 0 [
Input device with homogenous channels _@ @_
i _I I 10 19 51 11 l_
Achievable: —
Cat. 3 (*3) H O O H
SIL 3 (*4) [ +24V-@ Q
Ohz” 2
I I
g%; [1]+2av
1@ Q
13 23
I I
O
I I
Without test pulses (unchecked) 0O 0O
Input device with diverse channels _@ @
i _I I 10 11 21 1 l_
Achievable: | — \
Cat. 3 (*3) - \&
SIL 3 (*4) | +24v_g|> 5
TOh3™ 22
I I
D D +24V
T11; 23
I I
Ol O
I I
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Modules
Digital input/output (failsafe)
PSSu E F 4DI
With test pulses (checked) 0 O
Achievable: |—'@ @'—|
Cat. 2 (*5) 10[11 '_|21 11
SIL 2 (*2) ? 0 0O ?
| o o |
TO 1@ C;é TO
I I
L O
I T 1@ % T1 I
I I
' o %
L O
2ha 2a|l3
With test pulses (checked) 0O 0O
Input device with homogenous channels
| ol Q1
Achievable: — .
Cat. 3 (3) w O O w
SIL 3 (*4) e
=9 Q
I I
2.5 (%_D nn
Th3 Cz%
O O
12 1@ C;ﬁ 13
I I
With test pulses (checked) 0O 0O
Input device with homogenous channels
| ol Q]
Achievable: —
Cat. 4 (*3) 7% 0 O %YL/
SIL 3 (*4) IHHQ@Hml
IR ARE
I I
O O
T1 1@ C;é T1
I I
Ol O
12 1@ %2 13
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Modules
Digital input/output (failsafe)
PSSu E F 4DI
With test pulses (checked) 0 0O
Input device with diverse channels
| ol Q1]
Achievable: | — \
Cat. 4 (3) ﬁ%‘ 0 O ﬁ%
SIL 3 (*4) |nn©©mm|
Tohy" 2|0
I I
L1 O
Juore — Eglpligh
T1 19 ng T1
I I
Ol O
12 1<4'> C;j 13
I I
» *1 Only with eligible input devices » *2 Only with input devices that » *5 Only with eligibile input devices.
and when the possibility of a short achieve min. SIL 2. The input device must be checked
circuit to 24 V is excluded. The in- » *3 Only with FS evaluation, e.g. with in relation to the application, addi-
put device must be checked in rela- an FS standard function block in tional requirements of the standard
tion to the application, additional the PSS 954-1 should be noted.
requirements of the standard 954-1  » *4 Only with eligible input devices
should be noted. (e.g. SIL 1 input device 1, SIL 2 in-
put device 2)
Dimensions
€L
E ™
o2
=) =
= - af A = A *
— %: El—~
e[ 1 Elg EIN
~[$8 EIS T 0|
sl B R 7] N
= | ] IS
o E Er_;
v e
== Y % v B = “- g g.,
12,6 mm_ 81mm | [ 521mm 86
n = llr n EE
(0.496") (0.319") (2.051") g9 gl ~
= == Ely
(=(E] sl
==] ol
=[=]
y
12,6 mm_ P 72,6 mm _
(0.496") o (2.858")
Notice
This data sheet is only intended foruse  the operating manual for installation
during configuration. Please refer to and operation.
Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany PSS-D-2-360-2006-12

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



Modules

Digital input/output (failsafe)
PSSu E F 4Dl

Technical details PSSu E F 4DI
Application range Failsafe
Maximum achievable category in accordance with EN 954-1 4

Maximum achievable SIL value (input) SIL2
Module's device code 0A0Oh
Electrical data

Internal supply voltage (module supply)

Supply voltage range of module supply 48-54V
Module's current consumption 23 mA
Module's power consumption 0.12W
Periphery's supply voltage (periphery supply)

Voltage range 16.8 - 30.0 V
Module's current consumption with no load 8 mA
Module's power consumption with no load 0.19W
Input

Number 4

Input voltage 24V DC
Input current 2.6 - 7.8 mA
Min. threshold voltage when signal changes from “1” to “0” 9.0V

Max. threshold voltage when signal changes from “0” to “1” 10.0V
Potential isolation between input and voltage for the internal mod- yes

ule bus

Number of test pulse outputs 2

Number of outputs that can be configured as test pulses 2

Max. output current at “1” signal 0.25A
Short circuit-proof yes

Max. cable runs between test pulse output and input 200 m

Standard for voltage interruptions

DIN V EN V 1954, EN61131-2, EN61496-1

Processing times

Max. processing time for input when signal changes from “1”to  1.00 ms
«qgn
Max. processing time for input when signal changes from “0”to  1.00 ms
wqn
Min. processing time for input when signal changes from “1”to  0.50 ms
«qgn
Min. processing time for input when signal changes from “0” to “1” 0.50 ms

Environmental data

Climatic suitability

Ambient temperature in accordance with EN 60068-2-14
Storage temperature in accordance with EN 60068-2-1/-2
Climatic suitability in accordance with EN 60068-2-30, EN 60068-
2-78

Condensation

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

0-60°C

-25-70°C

93 % r. h.at40 °C

no

EMC

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5,
EN 61000-4-6, EN 61000-6-2, EN 61000-6-4

Vibration to EN 60068-2-6

Frequency 10 - 150 Hz
Max. acceleration 19
Shock stress
EN 60068-2-27 15¢g
11 ms
EN 60068-2-29 109
16 ms
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