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Safe solutions for your industry




You will also find detailed information regarding

our product variety on our website:

www.schmersal.net
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Online documentation in 13 languages

The online catalogue for our customers is
permanently updated. The Main catalogue
can be consulted on the Internet in as much
as six languages.

The technical data of our entire product range
are always up-to-date. The declarations of
conformity, the test certificates and the mount-
ing instructions can be consulted or even
downloaded as well.

Warning!

The Schmersal programme is not intended
for private consumers, i.e. that they are not
consumer products within the meaning of the
European Directives (in Germany within the
meaning of § 5 GPSG) or other national laws.

Subject to technical modifications and errors.

Service for designers

The online catalogue also includes the
technical drawings of our products — a special
service to designers. In this way, they can be
downloaded and directly fed in CAD-systems.
The Schmersal homepage furthermore
contains up-to-date information on general
subjects, technical articles on machine safety
as well as news regarding events and train-
ings. To be bookmarked!

The data specified in this catalogue are care-
fully checked typical standard values.

Descriptions of technical correlations, details
on external control units, installation and
operating instructions or similar have been
provided to the best of our knowledge. This
however does not mean that any warranted
characteristics or other properties under

The direct way

If you need further information or you want
personal advice, you can call us as well:
Tel. +49-(0) 2 02-64 74-0.

We are at your disposal —
anyplace, anywhere, anytime!

liability law may be assumed, which extend
beyond the “General Terms and Conditions
of Delivery of Products and Services of the
Electrical Industry”.

We trust you will understand that the user must

check our information and recommendations
before using our equipment.
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Electronic Safety Sensors and Solenoid Interlocks

Non-contact - Electronic Safety Sensors

With the CSS technology, the Schmersal Group has developed and patented an electronic
operating principle for the non-contact communication between the safety sensor and the
actuator. This “Coded Safety Sensor“ (CSS) principle guarantees, in addition to a high
switching distance, also a high degree of fail-safety and protection against tampering.
The sensors can also be actuated misaligned; when the hysteresis limits are reached, a
premature warning is emitted to inform the user in due time about possible misalignment

of the door.

The electronic monitoring of moving safety gu-
ards including actuation in non-contact solenoid
interlocks enables the wear-free and non-
contact detection of the respective actuator.
The patented pulseecho-technology permits
large tolerances in the approach of the coded
actuator, both in the switching distance and the
misalignment. Despite this, the switching points
and hysteresis are extremely repeatable and
constant.

The performance and capabilities of the safety
sensors and solenoid interlocks are covered by
the following testing standards:

m Defined behaviour under fault conditions to
EN 60947-5-3, self-monitoring classification
PDF-M

® Requirements on safetyrelated parts up to
PL e/category 4 to EN ISO 13849-1

® Requirements of IEC 61508 use up to SIL 3
applications

The requirements of IEC 61508 furthermore
guarantee the user extremely high EM interfe-
rence immunity. In addition, the standard allows
that a signal is given for certain failures before
the machinery completely switched off. This
enables putting the machinery safely to a hold
position before being switched off.

The using of microprocessor technology allows
an intelligent diagnostic as well as a smooth
and fast failure detection, e.g. in case of cross-
shorts or wiring errors.

The safety channels of the electronic sensors
and electronic solenoid interlocks can be wired
in series to build a chain of up to 31 compo-
nents, depending on the type of device used.
Because of the independent functional check,
PL e/category 4 to EN ISO 13849-1 is retained
for this series-wired chain. Due to the self-
monitoring circuit technology and the resulting
favourable PFHd values, Sub-SIL 3 or

Sub-PL e to IEC 61508 (EN IEC 62061) or

EN ISO 13849-1 is regularly obtained. The

chains can also consist of a mix of the safety
sensors and solenoid interlocks described in
this brochure.

Operating principle

All products of the CSS series have the same
operating principle. They use the pulseecho
technology patented by Schmersal to detect
the actuator.

The sensor emits electromagnetic pulses.
When the actuator approaches the sensor, the
actuator starts oscillating at a predetermined
resonant frequency due to the induced energy.
These oscillations are in turn read by the
sensor. While doing this, the sensor evaluates
the distance with regard to the actuator as well
as the coding of the actuator. The actuator
identified by the sensor is interpreted as a
closed safety guard and the safety outputs are
enabled.

Due to this operating principle, the sensor is
not suitable for mounting behind metal walls,
considering that the oscillation to be detected
cannot penetrate the metal. The CSS 30S
stainless steel sensor is an exception here.
This sensor can be used under covers in anti-
magnetic stainless steel.

The RSS 36 is the next step in the safety
sensor technology. Considering that the
RFID technology is integrated in the RSS 36,
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different variants can be generated, each fea-
turing individual coding possibilities.

In this way, the suitable tampering protection
can be chosen for each application, depending
on the requirements. The new electronic

RSS 36 safety sensor is, just like the other
sensors featuring the CSS technology, suitable
for series-wiring in safety circuits whilst offering
the highest level of safety and moreover can
be combined with all other components from
the CSS family. In addition to that, the RSS 36
features an optional, integrated latching func-
tion to keep flaps or small doors closed, even in
de-energised condition.

Application

The electronic safety sensors and solenoid in-
terlocks are used for monitoring moving safety
guards. When the safety guard is opened, the
machine is stopped and the dangerous restart
of the machine is in all cases suppressed.

Their essential advantage is in the non-contact
detection of the safety guard’s position. They
therefore are completely wear-free and insensi-
tive to misalignment or offset of the sensor and
the actuator.

Due to their compactness, there are numerous
applications for CSS/RSS sensors. Because
of their high repeatability, an extremely low
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hysteresis and the absence of double switching
points in the actuation range, they can be

fitted to a wide variety of safety guards or they
can be employed for position monitoring on
machines axes.

Mounting on aluminium profiles is in particular
carried out smoothly and quickly by means of
just two screws using the integral mounting
plate. Rotating slotted washers in the mounting
plate facilitate an accurate alignment, even with
inaccurate mounting holes.

In this way, the sensors can be used in almost
any place where required. The encapsulated
sensors and their actuator are insensitive to
shocks, vibrations and dirt.

The CSS safety sensors consequently can be
used anywhere, especially where protection
against dangerous run-down movements of the
machine is not required.

The application possibilities, especially for the
CSS 34, are further enlarged by the four diffe-
rent actuating planes as well as a large variety
of actuators.

The CSS 30S safety sensor with stainless
steel enclosure extends the range of applica-
tion especially for hygienecritical applications.

SCHMERASAL
www. schmarsal com

Due to its high resistance to mechanical or
chemical influences, this safety sensor is also
perfectly suitable for use in aggressive ambient
conditions.

For doors, which are especially sensitive to
tampering, the RSS 36 safety sensors with dif-
ferent coding options offer, just like the CSP 34,
a high degree of protection against tampering,
considering that the adequate coding procedu-
re can be selected.

The CSP 34 is also available with the ,on-site
acknowledgment option and integrated reset
button connection.

Because of a special feedback circuit monito-
ring with reset function, the CSS 34F sensors
are suitable for the direct control of safety
contactors. This enables saving on wiring
expenses and avoids the need of buying a
dedicated safety controller.




Electronic Safety Sensors and Solenoid Interlocks

Safe locking - Electronic solenoid interlocks

Hazardous areas on machinery and plants must remain inaccessible until all dangerous
machine movements have come to a standstill. For this reason, safety sensors may not be
used. According to EN 1088 solenoid interlocks have to be fitted.

A door offset of approximately 5 mm is per-
mitted with the CSS sensors. The mechanical
design of the actuator furthermore enables the
swivelling of the complete enclosure, which is
fitted to the safety guard.

In this way, irregular sagging of the safety
guard can be compensated within large limits,
i.e. in this situation, the actuator still can be
smoothly and accurately inserted in the switch

(AZ 200) or in the solenoid interlock (AZM 200).

This mechanical design feature ensures that
the component is not damaged despite the
offset of the actuator and the component; this
in turn leads to a higher machinery and plant
productivity.
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AZM 200 solenoid interlock

Because of their separate actuator unit, facili-
tating the intuitive and ergonomic operation of
the safety guard, the AZ and the AZM 200 are
particularly suitable for use on safety guards,
protective fencing or machine housings.

The actuator unit also enables the integration
of an additional sensor, which is used for safety
guard monitoring. With the help of this second
sensor, PL e/category 4 to EN ISO 13849-1 is
realised with only one interlock and one switch
on the safety guard. This unique feature repla-
ces the second switch. This saves additional
costs for the switch and its fitting.

Interlocks basically can be equipped with the
following unlocking features:

Manual release

Machinery fitted with power-to-unlock solenoid
interlocks normally have a way of opening the
safety guard in case of power failure, usually by
means of a tool such as a triangular key. The
Schmersal solenoid interlocks are fitted with
this kind of auxiliary unlocking mechanism, the
so-called “manual release”.

Emergency exit

An emergency exit allows an intentional
opening of the safety guard from inside the
machine without tools, for example when staff
are trapped inside a machine.

It enables the unlocking and opening of the
safety guard with just one hand movement by
simply turning the emergency handle located
on the inside of the hazardous area.

Power-to-unlock / power-to-lock principle
The solenoid interlocks have two different ope-
rating principles: the power-to-unlock principle
and the power-to-lock principle.

With the power-to-unlock principle, the safety
guard is mechanically locked in de-energised
condition by a spring and unlocked by ener-
gizing the solenoid. With the power-to-lock
principle, the safety guard is mechanically
locked by magnetic force (i.e. by energizing the
solenoid) and unlocked by spring force. As the
power-to-lock solenoid interlock can be unlo-
cked in de-energised condition, thus enabling
the safety guard to be opened immediately,
the use of power-to-unlock solenoid interlocks
is strongly recommended for the protection of
personnel against hazardous stored energy
(e.g. run-on movements).

The AZM 200 is available both as power-to-
unlock and as power-to-lock version.
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MZM 100 electronic magnetic interlock

In this new generation of magnetic interlocks,
the actuator simultaneously is the armature of
the magnet, which is attracted with a force that
can be monitored. This interlock can be used
for monitoring guard doors or flaps.

The special features of this component are

the monitoring of the potential holding force
between the armature and the electromagnet
means of a measurement of the magnetic para-
meters and the detection of the armature by
means of the CSS principle. This “noncontact”
operating principle offers extended adjustment
possibilities for both units.

The actuator unit (armature) and the interlo-
cking unit (magnet) build a closed circuit.

Interlocking unit

The interlocking unit is installed on the safety
guard; the actuator unit directly on the move-
able guard door. To lock the actuator unit, the
armature plate must be on the pole shoes of
the currentcarrying magnet.

The permanent monitoring of the magnetic
parameters guarantees a safe holding force.
The component is unlocked by switching off the
magnet current.

The interlocking unit is equipped with a dual-
channel processor system with redundant
structure to measure the holding force and to
detect the actuator in the actuator unit; this sys-
tem furthermore monitors both enabling paths.

These outputs are capable of controlling two
contactors or one safety relay combination. They
also can be monitored by a safety controller.

The pulse-echo technology prevents defeating
of the component by simple means.




Messages and diagnostic

Detecting and displaying

The integral electronics of the electronic safety sensors and the electronic solenoid
interlocks allows an extensive diagnostic of the respective operating conditions.

The diagnostic is available in each individual
component, but it can also be used when
different safety components of the CSS range
are serieswired.

The operating status is displayed by the

easily visible diagnostic LED’s located on the
component. It is additionally provided through a
diagnostic output. To this end, two options can
be chosen: the conventional diagnostic output or
the serial diagnostic cable.

The diagnostics in the electronic safety sensors
RSS, CSS and CSP, the solenoid interlocks
AZM 200 and MZM 100 or the electric safety
switch AZ 200 is identical, however adapted to
the respective function. Further details can be
found in the product data sheets in the product
section.

Failure

Failures, which no longer guarantee the proper
functioning of the safety device (internal failu-
res), will result in an immediate deactivation

of the safety outputs. Failures, which do not
immediately affect the safety function of the
safety device will result in a delayed switch-off.

Failure warning

The safety outputs initially remain enabled in
order to enable a controlled shutdown of the
process and set the machine safely to a hold
position.

This prevents the breakage of tools and work
pieces and increases the machine productivity.

LED functions

Green supply voltage on

Yellow operating status

Red error (refer to flash codes)

Example of the diagnostic function of the AZM 200 solenoid interlock

The serial diagnostic

Safety sensors and interlocks with serial
diagnostic output have a serial input and output
cable instead of the conventional diagnostic
(signal) output. If these SD components are
daisy-chained, the safety channels as well as
the serial diagnostic cables are wired in series.
The thus created “bus line” or “collecting main”
of diagnostic information is passed to a serial
diagnostic gateway for monitoring.

In this way, a maximum of 31 components can
be consecutively daisychained, also as series-
wiring of different components.

1 flash pulse Failure (warning) output Y1 30 min
2 flash pulses 1.1 Failure (warning) output Y2 30 min
3 flash pulses Failure (warning) cross-wire 30 min
4 flash pulses mEpEREN Failure (warning) over-temperature 30 min
5 flash pulses CMrururur Actuator fault 0 min
6 flash pulses [T LI LI LI | Actuator combination fault 0 min
Continuous red | | Internal failure 0 min
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Serial diagnostic gateways

The SD Gateways for the different field bus
systems convert the serial diagnostic signal
of the sensors and solenoid interlocks into the
desired field bus protocol.

The SG Gateways are available for the fol-
lowing field busses:

= PROFIBUS DP-VO0

= PROFINET IO

® DeviceNet

m EtherNet IP

® CC-Link and

= CANopen.

The SD Gateways are integrated as slave in
the available field bus system. In this way, the
diagnostic signals can be evaluated through
the connected control system.

Every connected safety sensor/solenoid
interlock loads status signals, warning or failure
messages to the linked PLC. The PLC sends
control commands to the components of the
series-connected chain, e.g. to unlock a sole-
noid interlock.

This concept has multiple advantages: not only
the amount of wiring is considerably reduced, it
furthermore provides useful information about
each participating sensor and the control of the
individual interlock releases from the connected
PLC.

This function can considerably reduce machine
downtime.

Serial diagnostic in the series-wiring of safety sensors/switches/solenoid interlocks

X1(IN) Y1(OUT)  X1(N)

X2 (IN) Y2 (0UT) X2 (IN)

Y1(OUT)  X1(N)

Y2 (0UT) X2 (IN) Y2 (0UT)

Y1(0UT)

SD-0UT | | SD-IN SD-0UT

SD-IN SD-0UT | | SD-IN

& SCHMERSAL

Legend

Sensors with the serial
diagnostic option:

(defined equipment category):
m RSS 36 (Hex: 37)

m CSS 34, CSP 34 (Hex: 30)

m CSS 30S, CSS 300 (Hex: 34)
m AZM 200, AZ 200 (Hex: 31)

= MZM 100, MZM 120 (Hex: 32)

PROFIBUS DP

PLC




Electronic Safety Sensors and Solenoid Interlocks

Safe evaluation

The Schmersal Group offers the user different application-oriented safety-monitoring

modules for the safe signal evaluation.

The PROTECT range includes, amongst other things, safety-monitoring modules, safe
compact controllers and a safe modular safety controller. These safety-monitoring mod-
ules are destined to the typical applications in safety-related parts of control systems of
machinery. Examples of items that are safely evaluated are: the signal processing of emer-
gency-stop control devices, interlocking devices, magnetic safety switches, optoelectronic
safety devices and safety switchgear featuring the CSS technology with p-type outputs.

The use of electronic control systems is only
useful when the safety circuits feature a certain
degree of complexity. The applicable rule of
thumb here is: as soon four safety-monitoring
modules are used in a safety-related ap-
plication, the use of the PROTECT SELECT
compact controller or the PROTECT PSC
programmable electronic controller should be
considered.
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Most of the currently marketed programmable
electronic safety control systems for machine
safety meet the requirements of EN ISO 13849-1
(PL e) and have a 24 VDC power supply.
Selection and decision criterions of prime
importance therefore are the number of inputs
and outputs, their technology (inputs with or
without potential either semi-conductor or relay
outputs) as well as the enclosure design.

The Schmersal Group offers excellent solutions
for these three fields of application. As of page
121, you will find a selection of safety-moni-
toring modules of the PROTECT SRB series;
details regarding the PROTECT SELECT com-
pact controller can be found as of page 147.
More information on the modular PROTECT
PSC programmable electronic systems is
included on page 142.

EC-Conformity to the

new Machinery Directive

The design, labelling and included operating
instructions of all PROTECT modules de-
scribed in this brochure meet the requirements
of the EC Machinery Directive 2006/42/EC.
As logic controllers to ensure the safety func-
tions, they come under Appendix IV, and as

a consequence, they are subject to a special
quality assurance system (= comprehensive
quality assurance system to Appendix X of the
Machinery Directive) during their development
and production.

The Schmersal Group has implemented a
quality assurance system certified by TUV
Rhineland and therefore is qualified and
authorised to execute the machinery conformity
assessment procedure, which is described in
Appendix X of the Machinery Directive, includ-
ing the components to ensure a safety function.
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Electronic safety sensor RSS 36

Classification:
= PL e/ category 4
to EN ISO 13849-1
= Up to SIL 3 to IEC 61508

SCHMERSAL

Actuation advantages

= Non-contact principle, no mechanical wear

= Higher protection against tampering because of the optional individual coding
of the safety sensor and the actuator

= Optionally version with latching available

= High repeat accuracy of the switching points

Wiring advantages

= 2 short-circuit proof, p-type safety outputs (24 VDC per 250 mA)

= Unlimited number of devices in the series-wiring, however — fuse-dependent -
max. 31 devices in case of serial diagnostic in PL e / category 4 to EN ISO 13849-1

= Integral cross-wire, wire breakage and external voltage monitoring of the safety
cables up to the control cabinet

Diagnostic advantages

= Detailed status information through LED and diagnostic output

= Optionally serial diagnostic cables for series-wiring

= Increased availability by pre-signalling of failures during machine operation,
e.g. sagging of a safety guard

11



Electronic safety sensor RSS 36

Sensor RSS 36 Actuator RST 36-1

106

9
4,5
©)
e
-y
185
25

T4
78

* Thermoplastic enclosure

« 2 short-circuit proof, p-type safety outputs
(24 VDC per 250 mA)

« Increased protection against tampering by
optional individual coding of safety sensor
and actuator

« Optional version with latching available

« Safety and diagnostic signals can be wired
in series

« Integral cross-wire, wire breakage and
external voltage monitoring of the safety
cables up to the control cabinet

« LED status indication

» Sensor with connecting cable or
with integrated connector

* Robust due to the used cleaning
agent-resistant materials and protection
class up to IP69K

Approvals
®. ECOLAB Ce€
RSS 36 @-@-@-®
No. | Option | Description
@ Standard coding
11 Individual coding
12 Individual coding, unlimited
D With diagnostic output
SD With serial diagnostic
Without latching
R with latching,
latching force approx. 18 N
@ With connecting cable 2 m
ST With integrated connector M12

Actuator, sealing kit and tamper-proof screws
must be ordered separately.

12

9N
78

25

22

@ ,,,,,,,,, ,,,,@,.

* Thermoplastic enclosure
* Flexible fitting through universal
mounting holes

Certification in
combination with

Approvals

ECQOLAB safety sensor
Actuator RST 36-1
Actuator, with latching magnet RST 36-1-R

(The latching function is only active when
RSS 36-...R is combined with RST 36-1-R.)

Standards: IEC 60947-5-3, IEC 61508,
EN ISO 13849-1
Enclosure: glass-fibre reinforced

thermoplastic
Mode of operation: RFID
Actuator: RST 36-1, RST 36-1-R
Series-wiring: unlimited number of
components, however safety-dependent;
max. 31 components for serial diagnosis
Connection: Integrated connector M12
or connecting cable
- Integrated connector: ~ M12, 8-pole, A-coded
- Connecting cable:  Y-UL 2517 /8 x AWG 22/
8x0.35mm? 2m
Temperature resistance of the cable:

- At rest: -30°C ... +105°C
- In movement: -10°C ... +105 °C
Cable length: max. 30 m
(Cable length and cable
section alter the voltage drop
depending on the output current)

Switching distances to IEC 60947-5-3:

Rates switching distance S, 12 mm
Assured switch-on point S, 10 mm
Assured switch-off point S,: 16 mm
Hysteresis: <2.0 mm
Repeat accuracy: <0.5mm
Minimum distance
between two sensors: 100 mm
Ambient conditions:
Ambient temperature Tu: -25°C ... +70°C
Storage and transport
temperature: -25°C ... +85°C
Protection class: IP65 / IP67 to EN 60529;
- Connector: IP69K to DIN 40050-9
Resistance to vibration: 10...55 Hz,
amplitude 1 mm
Resistance to shock: 30g/ 11 ms
Switching frequency f: 1Hz
Response time: <100 ms
Duration of risk: <200 ms
Standby delay: <5s

Electrical data:
Rated operating

voltage U, 24 VDC -15% / +10%

(PELV)
Rated operating current I 0.6A
Lowest operating current | : 0.5 mA
Required rated short-circuit current: 100 A

Wiring and connectors
refer to page 113

@ SCHMERSAL



Electronic safety sensor RSS 36

Rated insulation voltage U;: 32V
Rated impulse withstand

voltage U,: 800 V
No-load current | 35 mA

Protection class: Il
Overvoltage category: 1
Degree of pollution: 3
Safety inputs X1/X2:

Rated operating

voltage U.;: 24 VDC -15% / +10%
(PELV to IEC 60204-1)

Current consumption per input: 5mA
Safety outputs Y1/Y2: p-type,
short-circuit proof

Rated operating current |,: max. 0.25 A

Utllisation category: DC-12: UJl,: 24 VDC/0.25 A
DC-13: U /l,: 24 VDC/0.25 A

Voltage drop: <1lvVv
Diagnostic output: p-type,

short-circuit proof
Rated operating current I,,: max. 0.05 A

Utllisation category: DC-12: UJI,: 24 VDC/0.05 A
DC-13: U//l,: 24 VDC/0.05 A

Voltage drop: <2V
Serial diagnostic: short-circuit proof
Operating current: 150 mA
Wiring capacitance for

serial diagnostic: max. 50 nF
External cable protection: Fuse
- Integrated connector: 2.0A
- Connecting cable: 40A

Please observe the cable
section of the lead-on cable
LED functions:

Green Supply voltage on
Yellow Operating status
Red Error
Classification:
Standards: EN ISO 13849-1, IEC 61508,
IEC 62061
PL: e
Category: 4
PFH : 2.7 x10%%h
PFD: 2.1x10°
SIL: suitable for SIL 3 applications
Mission time: 20 years

Requirements for the safety controller
Dual-channel safety input, suitable for p-type
sensors with normally-open (NO) function.
The internal function tests of the sensors
cause the outputs to cyclically switch off for
max. 0.25 ms, this must be tolerated by the
safety controller. The safety controller must
not be equipped with cross-wire detection.

Detailed information about the use of the serial
diagnostics can be found in the operating instruc-
tions of the PROFIBUS-Gateway SD-I-DPV0-2
and the Universal-Gateway SD-I-U-.... and in the

inctriirtinne far tha intanratinn nf tha QDM atawav
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Lateral actuation

The axial misalignment (Y) is max. + 18 mm.
The height misalignment (X) is max. + 8 mm.

Latching versions X £ 5 mm, Y + 3 mm.
The latching force is reduced by misalignment.

Actuating curves

The actuating curves (S) represent the typical
switching distance of the safety sensor during
the approach of the actuator subject to the
actuating direction.

Transverse misalignment
S [mm] 12

0

0

205 0 5 05 10 B 20
Y [mm]
Height misalignment
S [mm]
121
104
54
-24-20 -5 -0 -5 0 S5 10 15 20 24
X [mml

Preferred actuating directions:
from front or from side

Ordering option -11:

During the individual coding, a RST actuator is
taught by a simple routine during the start-up
procedure, so that every form of tampering by
means of a replacement or substitute actuator
is permanently excluded.

Ordering option -12:

Teaching the individual coding of a RST
actuator by a simple routine during the start-up
procedure (as -11). A protected coding process
enables the teaching of a new actuator for
service purposes.

Sealing kit

Sealing kit ACC RSS 36-SK 101215048
for sealing the mounting holes and as

spacer (approx. 3 mm) to facilitate the

cleaning below the mounting surface

(also suitable as tampering protection

for the screw fastening)

Tamperproof screws (not displayed)

NRS-M4X25-FHS-4PCS 101217746
NRS-M4X30-FHS-4PCS 101217747
13



Electronic safety sensor RSS 36

Series-wiring of the RSS 36 with conventional diagnostic output

SPS/PLC

Y1 Y1
Y2 X2 Y2

VD e - — - — - ————
GNp +—+———  — - — - ————— -

n devices

Y1 and Y2 = Safety outputs — Safety controller

The voltage is supplied to both safety inputs of the last safety sensor of the chain (considered from the safety-monitoring module).
The safety outputs of the first safety sensor are wired to the safety-monitoring module. The diagnostic output can be connected to
a PLC for instance.

Series-wiring of the RSS 36 with serial diagnostic function

VDL —f———— - — - — - ———— - — -
GNp ————— - — - ———————————— - — - — - —

n devices max.
31 components
in series

Y1 and Y2 = Safety outputs — Safety controller
SD-IN — Gateway — Field bus

The voltage is supplied to both safety inputs of the last safety sensor of the chain (considered from the safety-monitoring module).

The safety outputs of the first safety sensor are wired to the safety-monitoring module. The SD-Gateway is connected to the serial
diagnostic input of the first safety sensor.

14 SCHMERSAL



Electronic safety sensor RSS 36

Diagnostic of the RSS 36 safety sensor with conventional diagnostic output

The safety sensor indicates the operating condition and faults by means of three-colour LED's located in the lateral surfaces of the sensor.
The green LED indicates that the safety sensor is ready for operation. The supply voltage is on.

If the actuator is near the limit of the sensor’s switching distance, the yellow LED will flash. The flash code can be used to prematurely detect
changes in the distance between the sensor and the actuator (e.g. sagging of a guard door). The sensor must be adjusted before the distance to the
actuator increases and before the safety outputs are disabled, thus stopping the machine. If an error is detected, the red LED will be activated.

LED (red) Flash codes Cause

1 flash pulse M Error output Y1

2 flash pulses mlm Error output Y2

3 flash pulses M Cross-wire Y1/Y2

4 flash pulses M Ambient temperature too high
5 flash pulses Heliningingini Incorrect or defective actuator
Continuous red ] Internal device error

Operating principle of the diagnostic output
The short-circuit proof diagnostic output OUT can be used for central indicating or control functions, for instance in a PLC. The electronic diagnostic
output signals faults before the safety outputs are disabled, thus enabling a controlled shutdown.

The diagnostic output is not a safety-related output!
The diagnostic output can also be used to detect clearance variations between the sensor and the actuator in the same way as the yellow LED. An
active fault causes the diagnostic output to be disabled. The safety outputs are disabled after max. 30 minutes if the fault is not rectified. This signal

combination, diagnostic output disabled and safety channels still enabled, can be used to stop the production process in a controlled manner.

Example of the diagnostic function of the safety sensor with conventional diagnostic output

Sensor function LED's Diagnostic output Safety outputs ~ Note
Green Red Yellow Y1,Y2

Supply voltage on off off oV oV Voltage on, no evaluation of the
voltage quality

Actuated off off on 24V 24V The yellow LED always signals the
presence of an actuator within range

Actuated in limit area off off flashes 24V 24V The sensor must be adjusted before

(1Hz) pulsed the distance to the actuator increases

and before the safety outputs are
disabled, thus stopping the machine

Error warning, off flashes off oV 24V After 30 minutes - error
sensor actuated
Error off flashes off oV oV Refer to table with flash codes

® SCHMERSAL 15



Electronic safety sensor RSS 36

Diagnostic of the RSS 36 safety sensor with serial diagnostic function

Sensors with serial diagnostic cable have a serial input and output cable instead of the conventional diagnostic output.
If RSS/ICSS sensors are daisy-chained, the safety outputs as well as the inputs and outputs of the diagnostic channels are wired in series.

Max. 31 safety sensors can be wired in series. For the evaluation of the serial diagnostic cable, either the PROFIBUS-Gateway SD-I-DP-V0-2 or the
Universal Gateway SD-I-U-... are used. This serial diagnostic interface is integrated as slave in an existing field bus system. In this way, the diag-
nostic signals can be evaluated by means of a PLC. The necessary software for the integration of the SD-Gateway is available for download at www.
schmersal.com.

The operational information of the responseand diagnostic data is automatically andpermanently written in an input byte of the PLC for each safety sensor
in the series-wiredchain. The request data for each safety sensorare transmitted to the component through anoutput byte of the PLC.

In the event of a communication error between the SD-Gateway and the safety sensor, the switching condition of the safety output of the safety
sensor is maintained.

Failure

Afailure has occurred, which resulted in theimmediate deactivation of the safety outputs.The failure is reset when the failure cause iseliminated and bit 7 of
the request bytechanges from 1 to O or when the safetyguard is opened.Failures at the safety outputs will only bedeleted upon the next release, as
theneutralisation of the failure cannot bedetected earlier.

Failure warning
Afailure has occurred, which will disable the safety outputs after 30 minutes. The safety outputs initially remain enabled in order to enable a controlled
shutdown of the process and set the machine safely to a hold position. A failure warning is reset when the failure cause is eliminated.

1/0 data and diagnostic data

Communication directions: Request byte: from the PLC to the local electronic safety switchgear
Response byte: from the local electronic safety switchgear to the PLC
Warning/error byte: from the local electronic safety switchgear to the PLC

Bit n° Request byte Response byte Diagnostic

Error warnings Error messages
Bit 0: — Safety output Error output Y1 Error output Y1

activated
Bit 1: — Actuator detected Error output Y2 Error output Y2
Bit 2: — — Cross-wire Y1/Y2 Cross-wire Y1/Y2
Bit 3: — — Temperature too high Temperature too high
Bit 4: — Input condition X1 and X2 — Wrong or defective
actuator

Bit 5: — Actuated in limit area Internal device error Internal device error
Bit 6: — Error warning Communication error —

between the field bus Gateway
and the safety switch
Bit 7: Error reset Error — —
(enabling path switched off)

The described condition is obtained, when bit = 1

Function of the visual diagnostic LED's, the serial status signals and the safety outputs by means of an example
Flash code as in previous version

System condition LED's Safety outputs Status signals serial
Y1,Y2 diagnostic byte Bit n°

green red yellow AN NG ESH R45N ST N20N 10 R0}
Not actuated, inputs X1 and X2 enabled on off off oV 0 0 0|1 /0 0 0]|O
Actuated, safety outputs enabled off off on 24V 0/0 /0 1 00 1|1
Actuated in limit area off off flashes 24V 0/0/1 1 0 0 1|1

(1Hz)

Actuated, warning off on/flashes off 24V 1/ 0/1 /0 0 1|1
Actuated, fault off on/flashes off oV 1/1,0 /1|0 010

The shown bit sequence of the diagnostic byte is an example. A different combination of theoperating conditions will lead to a change of the
bit sequence.

16 ® SCHMERSAL



Electronic safety sensor CSS 16

‘ 'SCHMERSAL |
‘www.schmersal.com

218
€ CST 161
3000000

-~ SCHMERSAL

www.schmersal.com 2009

K.A. Schmersal GmbH
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Safety Component (0035 |

CSS 8-16-2P+D-M-L
Ue: 24VDC  le: 0.5A  IP 65/67 |

US LISTED 80SA Teile-Nr.
IND.CONT.EQL U2
Type 4X Indoor, Type 5, 80°C &

i 50'"’: PilotDuty

Classification: Actuation advantages

= PL e/ category 4 = Non-contact principle, no mechanical wear
to EN ISO 13849-1 = Basic size identical to AZ 16 safety switch

= Up to SIL 3 to IEC 61508 = Rated switching distance 8 mm

= PFH value: 2,5x 109/ h = Misaligned actuation possible

= High repeat accuracy of the switching points

Wiring advantages
= 2 short-circuit proof, p-type safety outputs (24 VDC per 500 mA)
= Self-monitored series-wiring of max. 16 sensors in PL e / category 4 to EN ISO 13849-1
= Max. length of the sensor chain 200 m
= Integral cross-wire, wire breakage and external voltage monitoring of the safety
cables up to the control cabinet

Diagnostic advantages

= Detailed status information through LED and diagnostic output

" Increased availability by pre-signalling of failures during machine operation,
e.g. sagging of a safety guard

= Controlled shutdown of the machine under observation of the running processes
in case of emergency

SCHMERSAL 17



Electronic safety sensor CSS 16

Sensor CSS 16 Actuator CST 16-1

T

* Thermoplastic enclosure

« Electronic, non-contact, coded system

« Large switching distance

» Misaligned actuation possible

« High repeat accuracy of the switching points

« Self-monitored series-wiring of
max. 16 sensors

« Max. length of the sensor chain 200 m

» Comfortable diagnose through sensor LED
and diagnostic output

« Early warning when operating near the limit
of the sensor’s hysteresis range

« 2 short-circuit proof, p-type safety outputs
(24 VDC per 500 mA)

Approvals

@

Approvals

e @

CSS 8-16-0-@-® Actuator
No. | Option | Description
® 2P 2 p-type safety outputs

2P+D 2 p-type safety outputs and
1 p-type signal contact
(diagnostic)

@ |E End or single device
Y Device for series-wiring
M Multifunction device

® L Connecting cable
LST Connecting cable and

connector

Sensor and actuator must be ordered
separately!

18

* Thermoplastic enclosure

Certification in combination
with safety sensor

CST 16-1

Standards:  |[EC 60947-5-3, EN ISO 13849-1,
IEC 61508
Enclosure: glass-fibre reinforced

thermoplastic

Mode of operation: inductive

Actuator: CST 16-1
Switching distances to IEC 60947-5-3:

Rates switching distance S 8 mm

Assured switch-on distance S, 6 mm

Assured switch-off distance S, 11 mm

Hysteresis: max. 1.0 mm

Repeat accuracy R: <0.5mm

Switching frequency f: 3 Hz

Series-wiring: max. 16 components

Cable length: max. 200 m

(Cable length and cable

section alter the voltage drop

depending on the output current)

Connection: cable or

cable with connector M12

Cable: PVC/LIYY/

UL-Style Y-UL 2464 / 2 m
Cable section: according to execution:
4 x 0.5 mm?, 5 x 0.34 mm?, 7 x 0.25 mm?
Ambient conditions:
Ambient temperature T
for output current

< 500 mA /output -25°C ... +55°C
<200 mA /output -25°C ... +65°C
Storage and transport
temperature: -25°C ... +85°C
Resistance to vibration: 10...55 Hz,
amplitude 1 mm
Resistance to shock: 30g/11ms
Protection class: IP65 / IP67

Electrical data:
Rated operating

voltage U,: 24 VDC -15% / +10%

(stabilised PELV)
Rated operating current I 1.1A
Required ratedshort-circuit current: 100 A

Short-circuit protection:

External fuse:
1.0 A for output current < 200 mA
1.6 A for output current > 200 mA

Rated insulation voltage U;: 32V
Rated impulse withstand

voltage U, 800 V
No-load current | 0.05A
S [mm] Sk S

e —

i B -76-5-4-3-2-10123 45678 xm
Legend

S Switching distance

\% Misalignment

S,,  Switch-on distance

Sy Switch-off distance (S,, < Sj, < Sux)
S,  Hysteresis area

S,, Assured switch-on distance

S,.  Assured switch-off distance

@ SCHMERSAL



Electronic safety sensor CSS 16

Response time: <30 ms
Duration of risk: <30 ms
Protection class: Il
Overvoltage category: 1l
Degree of pollution: 3
EMC rating: to EN 61000-6-2
EMC interfering radiation: to EN 61000-6-4
Safety inputs X1/X2:

Rated operating voltage U,: 24VDC
-15% 1 +10%
PELV (to IEC 60204-1)

Rated operating current |, 1

Safety outputs Y1/Y2:
NO function, 2-channel,
p-type, short-circuit proof

Voltage drop: 05V
Rated operating voltage U,,: min. U,-0.5V
Leakage current |.: <0.5mA

Rated operating current |_;: max. 0.5 A ambient
temperature-dependent
Minimum operating current | : 0.5mA
Utilisation category: DC-12 U1, 24 VDC/0.5 A
DC-13 U/, 24 VDC/0.5 A
Diagnostic output:  p-type, short-circuit proof
Rated operating voltage U,,: min. U, -4V
Rated operating current I,: max. 0.05 A
Utilisation category: DC-12 U/l 24 VDC/0.05 A
DC-13 U./I, 24 VDC/0.05 A

Classification:

Standards: EN ISO 13849-1, IEC 61508
PL: e
Category: 4
PFH value: 2.5x10°%h
SIL: suitable for SIL 3 applications
Mission time: 20 years

Requirements for the safety controller
Dual-channel p-type safety input. The internal
function tests of the sensors cause the outputs
to cyclically switch off for max. 2 ms, this must
be tolerated by the safety controller.

Wiring and connectors
refer to page 111

& SCHMERSAL

End or single device: CSS- 8-16-2P+...

Connecting cable (2 m)

Cable section
4-pole: 4 x 0.5 mm?
5-pole: 5 x 0.35 mm?

Colour of the
connecting cable

BN (brown)
BU (blue)
BK (black)
WH (white)
GY (grey)

Connecting cable (2 m)
with connector:

9 zlz ez

Wiring

A1 U,

A2 GND

Y1 Safety output 1

Y2 Safety output 2

Only 5-pole version: Diagnostic output (option)

Series-wiring device: CSS-8-16-2P-Y-LST

Inputs (IN):

Connecting cable (0.25 m)

with connector:

Connector female M12, 4-pole

Wiring

grey cable (IN)
A1 U,

A2 GND

X1 Safety input 1
X2 Safety input 2

Outputs (OUT):
Connecting cable (2 m)
with connector:

black cable (OUT)
A1 U,

A2 GND

Y1 Safety output 1
Y2 Safety output 2

Multifunction device: CSS-8-16-2P+D-M-L...

Connecting cable (2 m)

Cable section
7-pole: 7 x 0.25 mm?

Colour of the
connecting cable

BN (brown)
BU (blue)
VT (violet)
WH (white)
BK (black)
RD (red)
GY (grey)

Connecting cable (2 m)
with connector:

1=k

" % | Connector male M12, 8-pole

oY

Wiring

A1 U,

A2 GND

X1 Safety input 1
X2 Safety input 2
Y1 Safety output 1
Y2 Safety output 2
Diagnostic output
Spare

* Series-wiring of sensors:
A chain of 16 self-monitored CSS 16 safety sensors can be wired in series without loss of PL e
or category 4 to EN ISO 13849-1. In this configuration, the redundant output of the first sensor is
wired to the input of the next sensor.

* The voltage drop over a long sensor chain should be taken into account when planning cable
routing. It depends on several factors, which are operating voltage, cable length and section,
ambient temperature, number of series-wired sensors and the input load of the safety controller.

Connector male M12, 4-pole
Connector male M12, 5-pole

Connector male M12, 4-pole,

Pin
configuration
Pin 1

Pin 3

Pin 4

Pin 2

Pin 5

4 3
€

Pin
configuration
Pin 1

Pin 3

Pin 4

Pin 2

Pin
configuration
Pin 1

Pin 3

Pin 6

Pin 2

Pin 4

Pin 7

Pin 5

Pin 8

19



Electronic safety sensor CSS 16

Series-wiring of the CSS 16 with common cable for safety inputs and outputs

vt
Il
CST 16-1 (ST 16-1 (ST 16-1 CST 16-1 oV
Li—1 o

(SS 8-16-2P+D-E-L
(SS 8-16-2P+D-M-L
(SS-8-16-2P+D-M-L
(SS-8-16-2P+D-M-L

n devices max.
16 components
in series

BK and RD = Safety outputs Y1 and Y2 — Safety controller

If the last safety sensor of the series-wiring is not an end or single device, the positive operating voltage must be supplied to both safety inputs.
A series-wiring of multiple safety sensors is realised by wiring in the control cabinet either in junction boxes on site.

Series-wiring of the CSS 16 with common cable for safety inputs and outputs

CST 16-1 CST 16-1
—_LJ T 1]

(SS 8-16-2P+D-M-L
(SS-15-30-2P+D-M-L

(SS-8-16-2P+D-M-L
(SS-8-16-2P+D-M-L

in series

BK and RD = Safety outputs Y1 and Y2 — Safety controller

The safety inputs of the last sensor (“M” type) starting from the safety controller are also used for the series-wiring.
The voltage for the safety channels is supplied here.

20 SCHMERSAL



Electronic safety sensor CSS 16

Diagnostic function of the CSS 16

The operating condition of the sensor as wellas possible faults are signalled by means of three-color LED’s in the end cap of the sensor.
The green LED indicates that the safety sensor is ready for operation. The sensor is not actuated.

When the safety sensor is actuated by the actuator, the indication LED switches from green to yellow. The safety outputs of the safety sensor are
enabled. If the actuator is near the limit of the sensor's switching distance, the yellow LED will flash. The safety outputs remain enabled. The sensor
can be readjusted before the safety outputs are disabled, thus stopping the machine.

Errors in the coding of the actuator, at the outputs of the sensor or in the sensor are signalled by the red LED. After a short analysis of the active
fault, signalled by the red permanent signal, the defined error is indicated by flash pulses. The safety outputs are disabled in a delayed manner,
when the fault is active for 1 minute.

LED (red) Flash codes Cause

1 flash pulse M Error output Y1

2 flash pulses mlm Error output Y2

3 flash pulses M Cross-wire, error safety outputs 1 and 2
4 flash pulses Nzl Ambient temperature too high

5 flash pulses Heliningingini Actuator error, coding error

The short-circuit proof diagnostic output OUT can be used for central indicating or control functions, for instance in a PLC. The electronic diagnostic
output signals faults before the safety outputs are disabled, thus enabling a controlled shutdown.

The diagnostic output is not a safety-related output!
The closed condition of the safety guard, i.e. the sensor is actuated, is indicated through a positive signal. If the sensor is operating near the limit of
its switching distance, e.g. due to the sagging of the safety guard, the sensor will emit a 2 Hz cyclic signal before the safety outputs are disabled. An

active fault will disable the diagnostic output after a short analysis.

Examples of the diagnostic function of the safety sensor

Sensor condition LED’s Diagnostic output Safety output Note
Not actuated Green ov oV Supply voltage on, no evaluation of the
voltage quality
Actuated Yellow 24V 24V The yellow LED always signals the
presence of an actuator within range
Actuated in limit range Flashes yellow 24V 24V The sensor must be readjusted before
2 Hz pulsed the actuator gets outside of the maximum

switching range and the safety outputs are
disabled, thus stopping the machine.

Failure warning, Flashes red 10 s delayed 1 min delayed After 1 minute -> failure
sensor actuated 24V - 0V 24V - 0V
Failure Red 10 s delayed not delayed -

24V - 0V 24V - 0V

® SCHMERSAL 21
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Electronic safety sensor CSS 180

Classification:
= PL e/ category 4
to EN ISO 13849-1

= Up to SIL 3 to IEC 61508
= PFH value: 2,5 x 10/ h

SCHMERSAL

Actuation advantages

= Non-contact principle, no mechanical wear
= Suitable for flush mounting

= Rated switching distance 8 mm

= Misaligned actuation possible

= High repeat accuracy of the switching points

Wiring advantages
= 2 short-circuit proof, p-type safety outputs (24 VDC per 500 mA)
= Self-monitored series-wiring of max. 16 sensors in PL e / category 4 to EN ISO 13849-1
= Max. length of the sensor chain 200 m
= Integral cross-wire, wire breakage and external voltage monitoring of the safety
cables up to the control cabinet

Diagnostic advantages

= Detailed status information through LED and diagnostic output

" Increased availability by pre-signalling of failures during machine operation,
e.g. sagging of a safety guard

= Controlled shutdown of the machine under observation of the running processes
in case of emergency
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Electronic safety sensor CSS 180

CSS 180 CSS 180 ST

M18x1
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« Connecting cable or
connecting cable and connector

« Thermoplastic enclosure

« Electronic, non-contact, coded system

« Large switching distance

« Misaligned actuation possible

« High repeat accuracy of the switching points

« Self-monitored series-wiring
of max. 16 sensors

* Max. length of the sensor chain 200 m

« Comfortable diagnose through sensor
LED and diagnostic output

« Early warning when operating near the
limit of the sensor’s hysteresis range

« 2 short-circuit proof, p-type safety outputs
(24 VDC per 500 mA)

* EX version available

Approvals

@ e

CSS 8-180-®-@-®
No. | Option | Description

® 2P 2 p-type safety outputs
2P+D 2 p-type safety outputs

and 1 p-type signal contact

(diagnostic)

End or single device

Device for series-wiring

Multifunction device

Connecting cable

LST Connecting cable and

connector
ST Integrated connector

—rx<m

Sensor and actuator must be ordered
separately!
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18x
L
I
|
I
|
I
|
|
I
|
T
i
I
——
]
|

* Integrated connector
» Multifunction device
« Available: CSS 8-180-2P+D-M-ST

S

0
fmnl g 9 65 -4 32

Legend
S
\Y

Switching distance
Misalignment

Switch-on distance
Switch-off distance
Hysteresis area s, = S, - Seit
Assured switch-on distance
Assured switch-off distance

123 456 78 Vmm

Standards:  |[EC 60947-5-3, EN ISO 13849-1,
IEC 61508
Enclosure: glass-fibre reinforced thermoplastic

Mode of operation: inductive

Actuator: CST 180-1, CST 180-2
Series-wiring: max. 16 components
Connection: cable or

cable with connector M12

or integrated connector M12

Cable section: according to execution:

4 x0.5mm? 5x0.34 mm?, 7 x 0.25 mm?
Switching distances to IEC 60947-5-3:

Rates switching distance S 8 mm
Assured switch-on distance S, 7 mm
Assured switch-off distance S, 10 mm
Hysteresis: <0.7 mm
Repeat accuracy: <0.2mm
Cable length: max. 200 m

(Cable length and cable section alter the
voltage drop depending on the output current)
Ambient conditions:
Ambient temperature T
- For max. output current

< 500 mA /output -25°C ... +55°C
<200 mA /output -25°C ... +65°C
<100 mA /output -25°C ... +70°C
Storage and transport
temperature: -25°C ... +85°C
Protection class: IP65, IP67 to EN 60529
Resistance to vibration: 10...55 Hz,
amplitude 1 mm
Resistance to shock: 30g/11ms

Switching frequency f: 3 Hz

Response time: <30ms
Duration of risk: <30 ms
Electrical data:
Rated operating voltage U,: 24VDC
-15% / +10%
(stabilised PELV)
Rated operating current I: 1A
Minimum operating current |: 0.5 mA
Required rated
short-circuit current: 100 A
Rated insulation voltage U;: 32V
Rated impulse withstand
voltage U, 800 V
No-load current | 0.05A
Leakage current I, <0.5mA

Misalignment
,E@,E
v
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Electronic safety sensor CSS 180

Protection class:
Overvoltage category:

Degree of pollution: 3
Safety inputs X1/X2:

Rated operating voltage U.: 24 VDC

=-15% / +10%

PELV gem. IEC 60204-1

Rated operating current I 1A

Safety outputs Y1/Y2: p-type,

short-circuit proof

Rated operating current |_;: max. 0.5 A, ambient
temperature-dependent
DC-12 U./I, 24 VDC/0.5 A
DC-13 U./I, 24 VDC/0.5 A

Utilisation category:

Voltage drop: 0.5V
Diagnostic output: p-type,

short-circuit proof
Rated operating voltage U,,: min. U, -4V
Rated operating current |,: max. 0.05 A

Utilisation category: DC-12 UJ/I, 24 VDC/0.05 A

DC-13 U/, 24 VDC/0.05 A
External short-circuit protection: fuse
- for output current < 200 mA: 1.0A
- for output current > 200 mA: 1.6A
Classification:

Standards: EN ISO 13849-1, IEC 61508
PL: e
Category: 4
PFH value: 25x10°/h
SIL: suitable for SIL 3 applications
Mission time: 20 years

Requirements for the safety controller
Dual-channel p-type safety input. The internal
function tests of the sensors cause the outputs
to cyclically switch off for max. 2 ms, this must
be tolerated by the safety controller.

Wiring and connectors
refer to page 111

& SCHMERSAL

End or single device: CSS- 8-16-2P+...-E-L.

Connecting cable (2 m): Connecting cable (2 m) L 3 4 3
Cable section . n with connector male:
4-pole: 4 x 0.5 mm? .l x M12, 4-pole ) 2 )
5-pole: 5 x 0.35 mm? AN M12, 5-pole 5
Colour of the Wiring Pin

connecting cable configuration
BN (brown) A1 U, Pin 1

BU (blue) A2 GND Pin 3

BK (black) Y1 Safety output 1 Pin 4

WH (white) Y2 Safety output 2 Pin 2

GY (grey) Only 5-pole version: diagnostic output (option) Pin 5

Series-wiring device: CSS-8-16-2P-Y-L..

Inputs (IN):
(0.25 m) grey cable
4-pole, 4 x 0.5 mm?

Inputs (IN): (0.25 m)
Connecting cable with con-
nector female M12, 4-pole

Outputs (OUT): (2 m) = | Outputs (OUT):(2 m)

black cable i w | Connecting cable with con-

4-pole, 4 x 0.5 mm? nector male M12, 4-pole

Colour of the Wiring Pin
connecting cable | grey cable (IN) black cable (OUT) configuration
BN (brown) A1 U, A1 U, Pin 1
BU (blue) A2 GND A2 GND Pin 3
BK (black) X1 Safety input 1 Y1 Safety output 1 Pin 4
WH (white) X2 Safety input 2 Y2 Safety output 2 Pin 2
Multifunction device: CSS-8-16-2P+D-M-...

Connecting cable (2 m) Connecting cable (2 m) o =

Cable section 7-pole:

7 x 0.25 mm? w E
Colour of the Wiring

connecting cable

BN (brown) A1 U,

BU (blue) A2 GND

VT (violet) X1 Safety input 1

WH (white) X2 Safety input 2

BK (black) Y1 Safety output 1
RD (red) Y2 Safety output 2
GY (grey) Diagnostic output

Spare

* Series-wiring of sensors:

A chain of 16 self-monitored CSS 180 safety
sensors can be wired in series without loss of
PL e and category 4 to EN ISO 13849-1. In
this configuration, the redundant output of the
first sensor is wired into the input of the next
SEensor.

* The voltage drop over a long sensor chain
should be taken into account when planning
cable routing. It depends on several factors,
which are operating voltage, cable length
and section, ambient temperature, number of
series-wired sensors and the input load of the
safety controller.

with connector male M12,
8-pole or integrated connec-
tor male M12, 8-pole

Pin

configuration

Pin 1

Pin 3

Pin 6

Pin 2

Pin 4

Pin 7

Pin 5

Pin 8
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Electronic safety sensor CSS 180

‘ M8 x1
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856
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Actuator CST 180-1

M18 x 1,

S

16,6
=200 |

Actuator CST 180-2

e

iy
|
|
|
|
|

52
52

‘7
15

Magnetic ball catch CSA-M-1

Actuator CST 180-1
Actuator CST 180-2
Terminal mounting H 18
Magnetic ball catch CSA-M-1

Sensor and actuator must be ordered
separately!
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Electronic safety sensor CSS 180

Series-wiring of the CSS 180 with common cable for safety inputs and outputs

CST 1801 (ST 1801 (ST 1801 © ol B oV

(SS-8-180-2P+D-E-L
(SS-8-180-2P+D-M-L
(SS-8-180-2P+D-M-L
(SS-8-180-2P+D-M-L ‘

n devices max.
-

¥~ 16 components

in series

BK and RD = Safety outputs Y1 and Y2 — Safety controller

CSS 8-180-2P-E-L as single or end device of the chain. In this sensor type, the supply voltage is internally supplied to the safety inputs.

A series-wiring of multiple safety sensors is realised by wiring in the control cabinet either in junction boxes on site. A CSS 8-180-2P+D-M-L
safety sensor can also be used as end device of the chain. In this case, the positive operating voltage must be connected to both safety inputs
of this safety sensor. The positive operating voltage for the last safety sensor in a series-wiring must be supplied to both safety inputs.

A series-wiring of multiple safety sensors is realised by wiring in the control cabinet either in junction boxes on site.

Series-wiring of the CSS 180 in plants of comprehensive dimension

csr 80-1 P Qs w1 (ST 180+t CST 8-
]

(SS-8-180-2P-Y-L 7
ﬂ
1

(SS-8-180-2P-E-L
(SS-8-180-2P-Y-L
(SS-8-180-2P-Y-L

e

BN
BU oV
WH
BK

2 E |22

n devices max.
16 components
in series

WH and BK = Safety outputs Y1 and Y2 — Safety controller

CSS 8-180-2P-E-L as single or end device of the chain. In this sensor type, the supply voltage is internally supplied to the safety inputs. The
CSS 8-180-2P-Y-L A safety sensors have separated input and output cables. The outputs of the first sensor are wired to the inputs of the next
sensor and so on. In this way, a 200 meters long sensor chain can be set up.

A safety sensor of the type CSS 8-180-2P-Y-L can also be used as end device of a chain, in which case additional wiring however is required.
The positive operating voltage must be connected to both safety inputs.
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Electronic safety sensor CSS 180

Diagnostic function of the CSS 180

The operating condition of the sensor as wellas possible faults are signalled by means of three-color LED’s in the end cap of the sensor.
The green LED indicates that the safety sensor is ready for operation. The sensor is not actuated.

When the safety sensor is actuated by the actuator, the indication LED switches from green to yellow. The safety outputs of the safety sensor are
enabled. If the actuator is near the limit of the sensor's switching distance, the yellow LED will flash. The safety outputs remain enabled. The sensor
can be readjusted before the safety outputs are disabled, thus stopping the machine.

Errors in the coding of the actuator, at the outputs of the sensor or in the sensor are signalled by the red LED. After a short analysis of the active
fault, signalled by the red permanent signal, the defined error is indicated by flash pulses. The safety outputs are disabled in a delayed manner,
when the fault is active for 1 minute.

LED (red) Flash codes Cause

1 flash pulse M Error output Y1

2 flash pulses mlm Error output Y2

3 flash pulses M Cross-wire, error safety outputs 1 and 2
4 flash pulses Nzl Ambient temperature too high

5 flash pulses Heliningingini Actuator error, coding error

The short-circuit proof diagnostic output OUT can be used for central indicating or control functions, for instance in a PLC. The electronic diagnostic
output signals faults before the safety outputs are disabled, thus enabling a controlled shutdown.

The diagnostic output is not a safety-related output!
The closed condition of the safety guard, i.e. the sensor is actuated, is indicated through a positive signal. If the sensor is operating near the limit of
its switching distance, e.g. due to the sagging of the safety guard, the sensor will emit a 2 Hz cyclic signal before the safety outputs are disabled. An

active fault will disable the diagnostic output after a short analysis.

Examples of the diagnostic function of the safety sensor

Sensor condition LED’s Diagnostic output Safety output Note
Not actuated Green ov oV Supply voltage on, no evaluation of the
voltage quality
Actuated Yellow 24V 24V The yellow LED always signals the
presence of an actuator within range
Actuated in limit range Flashes yellow 24V 24V The sensor must be readjusted before
2 Hz pulsed the actuator gets outside of the maximum

switching range and the safety outputs are
disabled, thus stopping the machine.

Failure warning, Flashes red 10 s delayed 1 min delayed After 1 minute -> failure
sensor actuated 24V - 0V 24V - 0V
Failure Red 10 s delayed not delayed -

24V - 0V 24V - 0V
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Electronic safety sensor CSS 30

Classification:
= PL e/ category 4
to EN ISO 13849-1
= Up to SIL 3 to IEC 61508
= PFH value: 2,5 x 10°/h

SCHMERSAL
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Actuation advantages

= Non-contact principle, no mechanical wear
= Suitable for flush mounting

= Rated switching distance 15 mm

= Misaligned actuation possible

= High repeat accuracy of the switching points

Wiring advantages
= 2 short-circuit proof, p-type safety outputs (24 VDC per 500 mA)
= Self-monitored series-wiring of max. 16 sensors in PL e / category 4 to EN ISO 13849-1
= Max. length of the sensor chain 200 m
= Integral cross-wire, wire breakage and external voltage monitoring of the safety
cables up to the control cabinet

Diagnostic advantages

= Detailed status information through LED and diagnostic output

" Increased availability by pre-signalling of failures during machine operation,
e.g. sagging of a safety guard

= Controlled shutdown of the machine under observation of the running processes
in case of emergency
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Electronic safety sensor CSS 30

Sensor CSS 30 Actuator CST 30-1

|
%

228 |
M30x15

01

» Metal enclosure M30
» 2 short-circuit proof, p-type safety outputs
(24 VDC per 500 mA)
* Self-monitored series-wiring of
max. 16 sensors for PLe and
category 4 to EN ISO 13849-1
» Max. length of the sensor chain 200 m
* Integral cross-wire, wire breakage
and external voltage monitoring
of the safety outputs

Approvals

@

Approvals

e @

under preparation

CSS 15-30-2P+D-M-L Actuator

Sensor and actuator must be ordered
separately!

30

* Thermoplastic enclosure

Certification in combination with
safety sensor under preparation

CST 30-1

Standards:  |[EC 60947-5-3; EN ISO 13849-1;

IEC 61508
Enclosure: nickel-plated brass
Mode of operation: inductive
Actuator: CST 30-1, CST 34-S-3

Switching distances to IEC 60947-5-3:
Rates switching distance S,:

- CST 30-1: 15 mm
- CST 34-S-3: 12 mm
Assured switch-on distance S,

CST 30-1: 12 mm (s,, min: 1 mm)
CST 34-S-3: 10 mm
Assured switch-off distance S,:

CST 30-1: 19 mm
CST 34-S-3: 16 mm
Hysteresis: max. 2.0 mm
Repeat accuracy R: <1mm
Switching frequency f: 3 Hz
Series-wiring: max. 16 components
Cable length: max. 200 m

(Cable length and cable section alter the
voltage drop depending on the output current)
Cable: PVC/LIYY /7 x0.25 mm?/
UL-Style 2464 /| AWG 24 /2 m
Ambient conditions:
Ambient temperature T
- for output current

< 500 mA /output -25°C ... +55°C
< 200 mA /output -25°C ... +65°C
<100 mA /output -25°C...+70°C
Storage and transport
temperature: -25°C ... +85°C
Resistance to vibration: 10 ... 55 Hz,
amplitude 1 mm
Resistance to shock: 30g/11ms
Protection class: IP65 / IP67

Electrical data:
Rated operating

voltage U,: 24 VDC -15% / +10%

(stabilised PELV)
Rated operating current I 1.1A
Required rated short-circuit current: 100 A
Short-circuit protection: external fuse
- for output current < 200 mA: 1.0A
- for output current > 200 mA: 1.6A

Requirements for the safety controller

The safety monitoring module must tolerate
internal functional tests of the safety outputs for
250 ps ...1500 ps.

The 250 ps switch-off time of the safety sensor
additionally will be extended depending on

the cable length and the capacity of the cable
used. Typically, a switch-off time of 500 ps is
reached with a 100 m connecting cable. The
safety monitoring module does not need to
have a cross-wire short monitoring function.
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Electronic safety sensor CSS 30

Technical data Misalignment System components

U; 32V The actuating curves represent the switch-on
Uinp: 800V and switch-off distances of the CSS 30 safety
No-load current |,: 0.05A sensor by the approach of the CST 30-1
Response time: <30ms actuator. 397 I
Duration of risk: <30ms ——
Protection class: Il In case of concealed mounting, the switching
Overvoltage category: Il distance varies.
Degree of pollution: 3
Safety inputs X1/X2: Eg
Rated operating voltage U,: 24 VDC
-15% / +10% ’ 4
(PELV gem. IEC 60204-1)
Rated operating current |,: 1A ‘ ‘ (] T
Safety outputs Y1/Y2: I !
NO function, 2-channel, F]Ij:# ET '*‘;*'* i
p-type, short-circuit proof ! |
Voltage drop: 05V — i
Rated operating voltage U,,: ~ min. U, - 0.5V s 3
Leakage current |.: <0.5mA !
Rated operating current |.:  max. 0.5 A ambient l @T*@ .
temperature-dependent : o :
64

Minimum operating current |: 0.5mA
Utilisation category: DC-12 U./l, 24 VDC/0.5 A
DC-13 U/l 24 VDC/0.5 A

Terminal mounting H 30

=]

Diagnostic output: p-type, 38
L 6 1%
short-circuit proof o
Ues: min. U, - 4V B E—
Rated operating current |,,: max. 0.05 A j _[
==

Utilisation category: DC-12 U./l, 24 VDC/0.05 A
DC-13 U,/l, 24 VDC/0.05 A

Classification:

Standards: EN ISO 13849-1, IEC 61508 [

PL: e ol Y 97\‘5
Category: 4 =20 -5 -0 -5 0 5 10 15 20

PFH value: 2.5x10%h x{mml Magnetic ball catch CSA-M-1

SIL: suitable for SIL 3 applications

Mission time: 20 years

Ordering details

Wiring and connectors Legend Actuator CST 34-S-3
refer to page 111 Switching distance Terminal mounting H 30
Misalignment Magnetic ball catch CSA-M-1

Switching distance
Assured switch-on distance
~  Assured switch-off distance

o
o

CRCRTE)
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Electronic safety sensor CSS 30

Series-wiring of the CSS 30 mit gemeinsamer Leitung fiir Sicherheitsein- und ausgange

CST 30-1 CST 30-1 CST 30-1 CST 30-1

ov

(SS-15-30-2P+D-M-L
(SS-15-30-2P+D-M-L
(SS-15-30-2P+D-M-L
(SS-15-30-2P+D-M-L

n devices max.
2 16 components
in series

BK and RD = Safety outputs Y1 and Y2 — Safety controller

For the last safety sensor in a series-wiring, the positive operating voltage must be supplied to both safety inputs.
A series-wiring of multiple safety sensors is realised by wiring in the control cabinet either in junction boxes on site.
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Electronic safety sensor CSS 30

Diagnostic function of the CSS 30

The operating condition of the sensor as wellas possible faults are signalled by means of three-color LED’s in the end cap of the sensor.
The green LED indicates that the safety sensor is ready for operation. The sensor is not actuated.

When the safety sensor is actuated by the actuator, the indication LED switches from green to yellow. The safety outputs of the safety sensor are
enabled. If the actuator is near the limit of the sensor's switching distance, the yellow LED will flash. The safety outputs remain enabled. The sensor
can be readjusted before the safety outputs are disabled, thus stopping the machine.

Errors in the coding of the actuator, at the outputs of the sensor or in the sensor are signalled by the red LED. After a short analysis of the active
fault, signalled by the red permanent signal, the defined error is indicated by flash pulses. The safety outputs are disabled in a delayed manner,
when the fault is active for 1 minute.

LED (red) Flash codes Cause

1 flash pulse M Error output Y1

2 flash pulses mlm Error output Y2

3 flash pulses M Cross-wire, error safety outputs 1 and 2
4 flash pulses Nzl Ambient temperature too high

5 flash pulses Heliningingini Actuator error, coding error

The short-circuit proof diagnostic output OUT can be used for central indicating or control functions, for instance in a PLC. The electronic diagnostic
output signals faults before the safety outputs are disabled, thus enabling a controlled shutdown.

The diagnostic output is not a safety-related output!
The closed condition of the safety guard, i.e. the sensor is actuated, is indicated through a positive signal. If the sensor is operating near the limit of
its switching distance, e.g. due to the sagging of the safety guard, the sensor will emit a 2 Hz cyclic signal before the safety outputs are disabled. An

active fault will disable the diagnostic output after a short analysis.

Examples of the diagnostic function of the safety sensor

Sensor condition LED’s Diagnostic output Safety output Note
Not actuated Green ov oV Supply voltage on, no evaluation of the
voltage quality
Actuated Yellow 24V 24V The yellow LED always signals the
presence of an actuator within range
Actuated in limit range Flashes yellow 24V 24V The sensor must be readjusted before
2 Hz pulsed the actuator gets outside of the maximum

switching range and the safety outputs are
disabled, thus stopping the machine.

Failure warning, Flashes red 10 s delayed 1 min delayed After 1 minute -> failure
sensor actuated 24V - 0V 24V - 0V
Failure Red 10 s delayed not delayed -

24V - 0V 24V - 0V
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Electronic safety sensor CSS 30S

Classification:
= PL e/ category 4
to EN ISO 13849-1
= Up to SIL 3 to IEC 61508
= PFH value: 3,6 x 10/ h

SCHMERSAL
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Actuation advantages

= Non-contact principle, no mechanical wear

= Robust enclosure in 1.4404 (V4A) to EN 10088

= Hygiene-compliant design with IP69K protection class
= Sensor can also be fitted under V4A covers

= Suitable for flush mounting

= Misaligned actuation possible

Wiring advantages
= 2 short-circuit proof, p-type safety outputs (24 VDC per 250 mA)
= Self-monitored series-wiring of max. 31 sensors in PL e / category 4 to EN ISO 13849-1
= Integral cross-wire, wire breakage and external voltage monitoring of the safety
cables up to the control cabinet

Diagnostic advantages

= Detailed status information through LED and diagnostic output

= Optionally serial diagnostic cables for series-wiring

" Increased availability by pre-signalling of failures during machine operation,
e.g. sagging of a safety guard
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Electronic safety sensor CSS 30S

Sensor CSS 30S Actuator CST 30S-1

LED

728

M30 x 1.5

M2x1 A

885

95

« Stainless steel enclosure M30

« suitable for concealed mounting behind
stainless steel

« 2 short-circuit proof, p-type safety outputs
(24 VDC per 250 mA)

« Self-monitored series-wiring of
max. 31 sensors

« Max. length of the sensor chain 200 m

« Integral cross-wire, wire breakage
and external voltage monitoring
of the safety outputs

« With integrated connector

Approvals

®- C€ Iy

Approvals

CSS 11-30S-O-M-ST Actuator
No. | Option | Description

® |D with diagnostic output
SD with serial diagnostic
function

Sensor and actuator must be ordered
separately!
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M30x1,5

« Stainless steel enclosure M30

CST 30S-1

Standards:  |IEC 60947-5-3, EN ISO 13849-1,
IEC 61508

Enclosure: stainless steel,
1.4404 to EN 10088
Mode of operation: inductive
Switching distances to IEC 60947-5-3:
Rates switching distance S,: 11 mm
Assured switch-on distance S, 8 mm
Assured switch-off distance S,: 15 mm
Hysteresis: <2mm
Repeat accuracy: <1 mm
Switching frequency f: 3 Hz
Design of electrical connection: M12, 8-pole
Series-wiring: max. 31 components
Fuse: external, 2 A
Cable length: max. 200 m
Ambient conditions:
Ambient temperature T: -25°C ... +65°C
Storage and transport
temperature: -25°C ... +85°C
Resistance to vibration: 10 ... 55 Hz,
amplitude 1 mm
Resistance to shock: 30g/ 11 ms

Protection class: IP69K, to DIN 40050-9
IP65, IP67, IP68 to EN 60529

Electrical data:

Rated operating voltage U,: 24 VDC
-15% / +10%

(stabilised PELV)

Rated operating current I: 0.6 A

No-load current I max. 0.1 A;
average 50 mA
Protection class: 1l

Overvoltage category: I

Degree of pollution: 3

Uinp: 0.8 kV

U 32V

Response time: <60 ms

Duration of risk: <60 ms
Safety inputs X1/X2:

Rated operating voltage U,: 24 VDC

-15% 1 +10%

PELV gem. IEC 60204-1

Rated operating current I 1A

Requirements for the safety controller

The safety monitoring module must tolerate
internal functional tests of the safety outputs for
250 ps ...1500 ps.

The 250 ps switch-off time of the safety sensor
additionally will be extended depending on

the cable length and the capacity of the cable
used. Typically, a switch-off time of 500 ps is
reached with a 100 m connecting cable. The
safety monitoring module does not need to
have a cross-wire short monitoring function.
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Electronic safety sensor CSS 30S

Technical data Misalignment System components

Safety outputs Y1/Y2:
NO function, 2-channel,
p-type, short-circuit proof

Rated operating voltage U,;: 24 VDC

-15% / +10%
Voltage drop: <1V
Leakage current |: <0.5mA
Rated operating current |,,: max. 0.25 A
Minimum operating current I,,.: 0.5 mA
Utilisation category: DC-12, DC-13
Uei/ley: 24VDC/0.25A
Required rated short-circuit current: 100 A
Diagnostic output:  p-type, short-circuit proof
Rated operating voltage U,,: 24 VDC

-15% / +10%
Voltage drop: <5V
Rated operating current I,: max. 0.05 A
Utilisation category: DC-12, DC-13
U, /1o 24VDC/0.05A

Serial diagnostic:

Operating current: 150 mA short-circuit proof
Wiring capacitance for
serial diagnostic:
Classification:

max. 50 nF

Standards: EN ISO 13849-1, IEC 61508
PL: e
Category: 4
PFH value: 3.6 x10%h
SIL: suitable for SIL 3 applications
Mission time: 20 years

Wiring and connectors
refer to page 111

SCHMERSAL

The actuating curves represent the switch-on
and switch-off distances of the safety sensor by
the approach of the CST 30S-1 actuator.

When the safety sensor is fitted under non-

magnetic stainless steel (V4A) or in case of
concealed mounting, the switching distance

varies.
v, wn

s!k

L B e s B B

T
0 5 10V [mm)

Legend

S Switching distance

\Y Misalignment

Switch-on distance

Switch-off distance (S,, < S;, < Sex)
S, Hysteresis area

Assured switch-on distance

S..  Assured switch-off distance

Detailed information about the use of the
serial diagnostics can be found in the
operating instructions of the PROFIBUS-
Gateway SD-I-DPV0-2 and the Universal-
Gateway SD-I-U-.... and in the instructions
for the integration of the SD-Gateway.
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Terminal mounting H 30
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Magnetic ball catch CSA-M-1

Ordering details

Terminal mounting H 30
Magnetic ball catch CSA-M-1
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Electronic safety sensor CSS 30S

Series-wiring of the CSS 30S with conventional diagnostic output

---------- 24VDC
—————————— GND

n devices max.
31 components
in series

Y1 and Y2 = Safety outputs — Safety controller

The safety inputs of the last sensor of the chain (considered from the safety-monitoring module) are connected to the voltage supply.
The safety outputs of the first sensor are wired to the safety controller.

Series-wiring of the CSS 30S with serial diagnostic function

---------- 24VDC
—————————— GND

n devices max.
31 components
in series

Y1 and Y2 = Safety outputs — Safety controller
SD-IN — Gateway — Field bus

The safety outputs of the first sensor (considered from the safety-monitoring module) are connected to the safety-monitoring module.
The field bus Gateway is connected to the serial diagnostic input of the first sensor.
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Electronic safety sensor CSS 30S

Diagnostic function of the CSS 30S with conventional diagnostic output

The safety sensor indicates the operating condition and faults by means of three-colour LED's located in the connection area.
The green LED indicates that the safety sensor is ready for operation. The supply voltage is on. The yellow LED always signals the presence of an
actuator within range.

If the actuator is near the limit of the sensor‘s switching distance, the LED will flash. The flashing can be used to prematurely detect variations in the
clearance between the sensor and the actuator (e.g. sagging of a safety guard). The sensor must be adjusted before the distance to the actuator
increases and before the safety outputs are disabled, thus stopping the machine. Signaled by the alternating red/green flashing of the Duo LED on
the device.. If an error is detected, the red LED will be activated.

LED (red) Flash codes Cause

1 flash pulse M Error output Y1

2 flash pulses mlm Error output Y2

3 flash pulses M Cross-wire Y1/Y2

4 flash pulses M Ambient temperature too high
5 flash pulses Hplinginigingis Incorrect or defective actuator
Continuous red T Internal failure

Operating principle of the diagnostic output
The short-circuit proof diagnostic output OUT can be used for central indicating or control functions, for instance in a PLC. The electronic diagnostic
output signals faults before the safety outputs are disabled, thus enabling a controlled shutdown.

The diagnostic output is not a safety-related output!
The diagnostic output can also be used to detect clearance variations between the sensor and the actuator in the same way as the yellow LED. An
active fault causes the diagnostic output to be disabled. The safety outputs are disabled after max. 30 minutes if the fault is not rectified. This signal

combination, diagnostic output disabled and safety channels still enabled, can be used to stop the production process in a controlled manner.

Examples of the diagnostic function of the safety sensor with conventional diagnostic output

System condition Duo-LED LED Diagnostic Safety outputs  Note
green red yellow output Y1, Y2
Power on, not actuated On Off Off ov ov Power on, no evaluation of the voltage quality
Actuated On Off On 24V 24V The yellow LED always signals the presence
of an actuator in the detection area
Actuated in limit area On Off Flashes 24V 24V The sensor must be readjusted before the
cyclic actuator gets outside the maximum switching

range and the safety outputs are disabled,
thus stopping the machine

Actuated, failure warning | Off Flashes | On ov 24V After 30 minutes: error condition activated,
safety outputs disabled

Actuated, failure Off Flashes | On oV oV refer to table ,Flash codes”

Actuated, internal failure Off On On oV oV -
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Electronic safety sensor CSS 30S

Diagnostic of the CSS 30S safety sensor with serial diagnostic function

Sensors with serial diagnostic cable have a serial input and output cable instead of the conventional diagnostic output.
If CSS sensors are wired in series, the safety channels as well as the inputs and outputs of the diagnostic lines are wired in series.

Max. 31 safety sensors can be wired in series. For the evaluation of the serial diagnostic cable, either the PROFIBUS-Gateway SD-I-DP-V0-2 or
the Universal Gateway SD-I-U-... are used. This serial diagnostic interface is integrated as slave in an existing field bus system. In this way, the
diagnostic signals can be evaluated by means of a PLC.

The response data, like status signals, warnings or failure messages, are automatically and permanently written in the assigned input byte of the
PLC for each safety sensor in the series-wired chain. The request data for each safety sensor are transmitted to the device through an output byte
of the PLC.

Bit 0: Safety outputs enabled

Bit 1: Safety sensor actuated, actuator identified
Bit 4: Safety inputs energised

Bit 5: Sensor actuated in hysteresis area

Bit 6: Failure warning, switch-off delay activated
Bit 7: Failure, safety outputs disabled

Functional example of the status signals, warnings or failure messages

Communication directions: Request byte: from the PLC to the local CSS
Response byte: from the local CSS to the PLC
Warning/failure byte: from the local CSS to the PLC

Bit n° Request byte Response byte Diagnostic Diagnostic

Failure warning Failure
Bit 0: Safety output enabled Error output Y1 Error output Y1
Bit 1: Actuator detected Error output Y2 Error output Y2
Bit 2: --- Cross-wire Cross-wire
Bit 3: Ambient temperature too high | Ambient temperature too high
Bit 4: Input condition X1 and X2 Actuator error,coding error
Bit 5: Actuated in limit area Internal failure Internal failure
Bit 6: Failure warning Communication error between | ---

fieldbus gateway and safety

sensor
Bit 7: Failure reset Failure (enabling path

switched off)

The described condition is obtained, when bit = 1

Function of the diagnostic LED’s, the serial status signals and the safety outputs
Flash code as in previous version

System condition Duo-LED LED Safety outputs Response byte n°

green red yellow Y1, Y2 7 6 5 4 3 2 1 0
Supply voltage on, not actuated On Off Off oV 0 0 0|0 0 00O
Actuated, safety outputs released On Off On 24V 0/0 /0 1 0 0|1 12
Actuated in limit area On Off Flashes 24V 0 /0112 /0 01 1
Actuated, failure warning Off Flashes | On 24V 0/12 /0 1 00|12
Actuated, failure Off Flashes | On oV 1 0/0/1 0 0 1|0

The shown bit sequence of the diagnostic byte is an example. A different combination of theoperating conditions will lead to a change of the bit
sequence.
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Electronic safety sensor CSS 300

Classification:

= PL e/ category 4

to EN ISO 13849-1
= Up to SIL 3 to IEC 61508
® PFH value: 3,6 x 109/ h

SCHMERSAL

Actuation advantages

= Non-contact principle, no mechanical wear

= Suitable for concealed mounting behind stainless steel
= Suitable for flush mounting

= High repeat accuracy of the switching points

Wiring advantages
= 2 short-circuit proof, p-type safety outputs (24 VDC per 250 mA)
= Self-monitored series-wiring of max. 31 sensors in PL e / category 4 to EN ISO 13849-1
= Integral cross-wire, wire breakage and external voltage monitoring of the safety
cables up to the control cabinet

Diagnostic advantages

= Detailed status information through LED and diagnostic output

= Optionally serial diagnostic cables for series-wiring

= Increased availability by pre-signalling of failures during machine operation,
e.g. sagging of a safety guard
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Electronic safety sensor CSS 300

Sensor CSS 300 Betéatiger CST 30S-1

728

M30 x 1.5

M2x1 A

185

885
95

» Thermoplastic enclosure

* @ M30 * @ M30
« suitable for concealed mounting behind
stainless steel
« 2 short-circuit proof, p-type safety outputs
(24 VDC per 250 mA)
« Self-monitored series-wiring of max. 31
sensors
» Comfortable diagnose through sensor
LED and diagnostic output
* Max. length of the sensor chain 200 m
« Integral cross-wire, wire breakage and
external voltage monitoring of the
safety outputs
« With integrated connector
Approvals Approvals
@ C€ Y
CSS 11-300-M-M-ST Actuator
No. | Option | Description
® D with diagnostic output
SD with serial diagnostic

function

Sensor and actuator must be ordered
separately!
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M30x1,5

« Stainless steel enclosure

Certification in combination
with safety sensor

CST 30S-1

Standards:  1EC 60947-5-3, EN ISO 13849-1,

IEC 61508
Enclosure: thermoplastic
Mode of operation: inductive

Switching distances to IEC 60947-5-3:

Rates switching distance S,;: 11 mm
Assured switch-on point S,,: 8 mm
Assured switch-off point S,: 15 mm
Hysteresis: <2mm
Repeat accuracy: <1mm
Switching frequency f: 3 Hz
Integrated connector: M12, 8-pole
Series-wiring: max. 31 components
Fuse: external, 2 A
Cable length: max. 200 m
Ambient conditions:
Ambient temperature T -25°C ... 460 °C
Storage and transport
temperature: -25°C ... +85°C
Resistance to vibration: 10...55 Hz,
amplitude 1 mm
Resistance to shock: 30g/11ms

Protection class:
Electrical data:
Rated operating
voltage U,:

IP65, IP67 to EN 60529

24 VDC -15% / +10%
(stabilised PELV)
Rated operating current I 0.6A
No-load current | max. 0.1 A;
average 50 mA

Protection class: Il
Overvoltage category: 1l

Degree of pollution: 3
Rated impulse withstand
voltage U, 0.8 kV
Rated insulation voltage U;: 32V
Response time: <60 ms
Duration of risk: <60 ms
Safety inputs X1/X2:
Rated operating voltage U.: 24 VDC
-15% / +10%
PELV gem. IEC 60204-1
Rated operating current I 1A

Requirements for the safety controller

The safety monitoring module must tolerate
internal functional tests of the safety outputs for
250 ps —1500 ps.

The 250 ps switch-off time of the safety sensor
additionally will be extended depending on

the cable length and the capacity of the cable
used. Typically, a switch-off time of 500 ps is
reached with a 100 m connecting cable. The
safety monitoring module does not need to
have a cross-wire short monitoring function
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Electronic safety sensor CSS 300

Safety outputs Y1/Y2:
NO function, 2-channel,
p-type, short-circuit proof

Rated operating voltage U,;: 24VDC
-15% / +10%

Voltage drop: <1lV
Leakage current |: <0.5mA
Rated operating current I,: max. 0.25 A
Minimum operating current |,.: 0.5mA
Utilisation category: DC-12, DC-13
Ui/l 24VDC/0.25A
Required rated short-circuit current: 100 A
Diagnostic output: p-type,
short-circuit proof

Rated operating voltage U,,: 24VDC
-15% / +10%

Voltage drop: <5V
Rated operating current |,,: max. 0.05 A
Utilisation category: DC-12, DC-13

Ue,/lez

Serial diagnostic:
Operating current: 150 mA short-circuit proof
Wiring capacitance for
serial diagnostic:
Classification:

24VDC/0.05A

max. 50 nF

Standards: EN ISO 13849-1, IEC 61508
PL: e
Category: 4
PFH value: 3,6 x10° /h
SIL: suitable for SIL 3 applications
Mission time: 20 years

Wiring and connectors
refer to page 111

& SCHMERSAL

The actuating curves represent the switch-on
and switch-off distances of the safety sensor by
the approach of the CST 30S-1 actuator.

If the safety sensor is mounted behind
non-ferromagnetic stainless steel (V4A)
either flush-mounted, the switching distance
is reduced.

s!k

T
-10 -5 0 5

LN T
10V [mm]

Legend
S Switching distance
\Y Misalignment

S, Switch-on distance

Sy Switch-off distance

Sh Hysteresis area s, = Sy, - Sof
S,,  Assured switch-on distance
S,  Assured switch-off distance

Detailed information about the use of the
serial diagnostics can be found in the
operating instructions of the PROFIBUS-
Gateway SD-I-DPV0-2 and the Universal-
Gateway SD-I-U-.... and in the instructions
for the integration of the SD-Gateway.

A detailed product description can be found
in the ,Electronic Safety Sensors and
Solenoid Interlocks" brochure.
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Terminal mounting H 30
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Terminal mounting
Magnetic ball catch
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Electronic safety sensor CSS 300

Series-wiring of the CSS 300 with conventional diagnostic output

---------- 24VDC
—————————— GND

n devices max.
31 components
in series

Y1 and Y2 = Safety outputs — Safety controller

The safety inputs of the last sensor of the chain (considered from the safety-monitoring module) are connected to the voltage supply.
The safety outputs of the first sensor are wired to the safety controller.

Series-wiring of the CSS 300 with serial diagnostic function

---------- 24VDC
—————————— GND

n devices max.
31 components
in series

Y1 and Y2 = Safety outputs — Safety controller
SD-IN — Gateway — Field bus

The safety outputs of the first sensor (considered from the safety-monitoring module) are connected to the safety-monitoring module.
The field bus Gateway is connected to the serial diagnostic input of the first sensor.
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Electronic safety sensor CSS 300

Diagnostic function of the CSS 300 with conventional diagnostic output

The safety sensor indicates the operating condition and faults by means of three-colour LED's located in the connection area.
The green LED indicates that the safety sensor is ready for operation. The supply voltage is on. The yellow LED always signals the presence of an
actuator within range.

If the actuator is near the limit of the sensor‘s switching distance, the LED will flash. The flashing can be used to prematurely detect variations in the
clearance between the sensor and the actuator (e.g. sagging of a safety guard). The sensor must be adjusted before the distance to the actuator
increases and before the safety outputs are disabled, thus stopping the machine. Signaled by the alternating red/green flashing of the Duo LED on
the device.. If an error is detected, the red LED will be activated.

LED (red) Flash codes Cause

1 flash pulse M Error output Y1

2 flash pulses mlm Error output Y2

3 flash pulses M Cross-wire Y1/Y2

4 flash pulses M Ambient temperature too high
5 flash pulses Hplinginigingis Incorrect or defective actuator
Continuous red T Internal failure

Operating principle of the diagnostic output
The short-circuit proof diagnostic output OUT can be used for central indicating or control functions, for instance in a PLC. The electronic diagnostic
output signals faults before the safety outputs are disabled, thus enabling a controlled shutdown.

The diagnostic output is not a safety-related output!
The diagnostic output can also be used to detect clearance variations between the sensor and the actuator in the same way as the yellow LED. An
active fault causes the diagnostic output to be disabled. The safety outputs are disabled after max. 30 minutes if the fault is not rectified. This signal

combination, diagnostic output disabled and safety channels still enabled, can be used to stop the production process in a controlled manner.

Examples of the diagnostic function of the safety sensor with conventional diagnostic output

System condition Duo-LED LED Diagnostic Safety outputs  Note
green red yellow output Y1, Y2
Power on, not actuated On Off Off ov ov Power on, no evaluation of the voltage quality
Actuated On Off On 24V 24V The yellow LED always signals the presence
of an actuator in the detection area
Actuated in limit area On Off Flashes 24V 24V The sensor must be readjusted before the
cyclic actuator gets outside the maximum switching

range and the safety outputs are disabled,
thus stopping the machine

Actuated, failure warning | Off Flashes | On ov 24V After 30 minutes: error condition activated,
safety outputs disabled

Actuated, failure Off Flashes | On oV oV refer to table ,Flash codes”

Actuated, internal failure Off On On oV oV -
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Diagnostic function of the CSS 300 with serial diagnostic function

Sensors with serial diagnostic cable have a serial input and output cable instead of the conventional diagnostic output.
If CSS sensors are wired in series, the safety channels as well as the inputs and outputs of the diagnostic lines are wired in series.

Max. 31 safety sensors can be wired in series. For the evaluation of the serial diagnostic cable, either the PROFIBUS-Gateway SD-I-DP-V0-2 or
the Universal Gateway SD-I-U-... are used. This serial diagnostic interface is integrated as slave in an existing field bus system. In this way, the
diagnostic signals can be evaluated by means of a PLC.

The response data, like status signals, warnings or failure messages, are automatically and permanently written in the assigned input byte of the
PLC for each safety sensor in the series-wired chain. The request data for each safety sensor are transmitted to the device through an output byte
of the PLC.

Bit 0: Safety outputs enabled

Bit 1: Safety sensor actuated, actuator identified
Bit 4: Safety inputs energised

Bit 5: Sensor actuated in hysteresis area

Bit 6: Failure warning, switch-off delay activated
Bit 7: Failure, safety outputs disabled

Functional example of the status signals, warnings or failure messages

Communication directions: Request byte: from the PLC to the local CSS
Response byte: from the local CSS to the PLC
Warning/failure byte: from the local CSS to the PLC

Bit n° Request byte Response byte Diagnostic Diagnostic

Failure warning Failure
Bit 0: Safety output enabled Error output Y1 Error output Y1
Bit 1: Actuator detected Error output Y2 Error output Y2
Bit 2: --- Cross-wire Cross-wire
Bit 3: Ambient temperature too high | Ambient temperature too high
Bit 4: Input condition X1 and X2 Actuator error,coding error
Bit 5: Actuated in limit area Internal failure Internal failure
Bit 6: Failure warning Communication error between | ---

fieldbus gateway and safety

sensor
Bit 7: Failure reset Failure (enabling path

switched off)

The described condition is obtained, when bit = 1

Function of the diagnostic LED’s, the serial status signals and the safety outputs
Flash code as in previous version

System condition Duo-LED LED Safety outputs Response byte n°

green red yellow Y1, Y2 7 6 5 4 3 2 1 0
Supply voltage on, not actuated On Off Off oV 0 0 0|0 0 00O
Actuated, safety outputs released On Off On 24V 0/0 /0 1 0 0|1 12
Actuated in limit area On Off Flashes 24V 0 /0112 /0 01 1
Actuated, failure warning Off Flashes | On 24V 0/12 /0 1 00|12
Actuated, failure Off Flashes | On oV 1 0/0/1 0 0 1|0

The shown bit sequence of the diagnostic byte is an example. A different combination of theoperating conditions will lead to a change of the bit
sequence.
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Electronic safety sensors CSS 34 and CSP 34

Classification: Actuation advantages

= PL e/ category 4 = Non-contact principle, no mechanical wear
to EN ISO 13849-1 = 4 actuating directions

= Up to SIL 3 to IEC 61508 = Side faces can be rotated in 3 positions

= PFH value: 1,3x 1019/ h = Many actuator designs

= Sensor functioning with max. 53 mm misalignment with regard to the actuator
= High repeat accuracy of the switching points

Wiring advantages
= 2 short-circuit proof, p-type safety outputs (24 VDC per 250 mA)
= Self-monitored series-wiring of max. 31 sensors in PL e / category 4 to EN ISO 13849-1
= Integral cross-wire, wire breakage and external voltage monitoring of the safety
cables up to the control cabinet

Diagnostic advantages

= Detailed status information through LED and diagnostic output

= Optionally serial diagnostic cables for series-wiring

" Increased availability by pre-signalling of failures during machine operation,
e.g. sagging of a safety guard
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Electronic safety sensor CSS 34

Sensor CSS 34 Sensor CSS 34F0/F1

SCHMERSAL (€

(
¢!

35 21

108,2
91,2

Tl

M12x1

» Thermoplastic enclosure

» 2 short-circuit proof, p-type safety outputs
(24 VDC per 250 mA)

* Self-monitored series-wiring of
max. 31 sensors

» Max. length of the sensor chain 200 m

* Integral cross-wire, wire breakage and
external voltage monitoring of the safety
cables up to the control cabinet

* Sensor with connecting cable or
with integrated connector

Approvals

@ Cce

CSS ©-34-@-@-M-@

No. | Option | Description
12 Head actuation
14 Sideways actuation

@ |S Lateral actuating surface
V Frontal actuating surface
D With diagnostic output
SD With serial diagnostic

function

@ L With connecting cable

ST With integrated connector

Sensor and actuator must be ordered
separately!

48
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M12x1

Additional functions of the CSS 34F0/F1:

« To control positive-guided relays without
downstream safety controller

« Suitable as individual or end device in
series-wired chains of standard sensors
to replace the safety controller

« Self-monitored series-wiring of up to 30
CSS 34 sensors and one CSS 34F. sensor

» CSS 34F. sensor with integrated connector

» CSS 34F0: without edge monitoring
of the enabling button,
suitable for automatic start

» CSS 34F1: with edge monitoring
of the reset button

Approvals

@ ce

CSS ©-34@-®-D-M-ST

No. | Option | Description
12 Head actuation
14 Sideways actuation
Standard version
FO Input for enabling button,
suitable for automatic start
F1 Input for reset button,
with edge monitoring
® |S Lateral actuating surface
\% Frontal actuating surface

Sensor and actuator must be ordered
separately!

Standards: IEC 60947-5-3,
EN ISO 13849-1;

IEC 61508

Enclosure: glass-fibre reinforced

thermoplastic

Mode of operation: inductive
Actuator and switching distances

(IEC 60947-5-3): refer to table

LActuator / switching distances”

Series-wiring: max. 31 components

Cable length: max. 200 m
Hysteresis: max. 1.5 mm
Repeat accuracy: <0.5mm
Switching frequency f: 3 Hz
Cable: Y-UL 2517 / 8 x AWG 22

8 x 0.35 mm?, 2 m long
Temperature resistance of the cable:
- At rest: -30°C ... +105°C
- In movement: -10°C ... +105°C
Integrated connector: M12, 8-pole

in the enclosure

Ambient conditions:
Ambient temperature T
for output current

< 0.1 Aloutput -25°C...+70°C

< 0.25 A/output -25°C ... +65°C

Storage and transport

temperature: -25°C ... +85°C

Resistance to vibration: 10 ... 55 Hz,
amplitude 1 mm

Resistance to shock: 30g/11ms

Protection class:
Electrical data:

IP65, IP67 to EN 60529

Rated operating voltage U,: 24 VDC
-15% / +10%

(stabilised PELV)

Rated operating current I: 0.6 A
Required rated short-circuit current: 100 A
Fuse (circuit breaker): for cables
Up to 45°C: 40A
Up to 60°C: 3.15A
At 65°C: 25A
At 70°C: 2.0A
For connectors: 2.0A

The cable section of the interconnecting cable
must be observed for both wiring variants!

Requirements for the safety controller
Dual-channel safety input, suitable for p-type
sensors with normally-open (NO) function. The
internal function tests of the sensors cause the
outputs to cyclically switch off for max. 0.5 ms,
this must be tolerated by the safety controller.
The safety controller must not be equipped with
cross-wire detection.
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Electronic safety sensor CSS 34

Technical data

U 32V
Uinp: 800 V
lo: 0.1A
Response time: <30 ms
Duration of risk: <60 ms

Protection class: 1]
Overvoltage category: I

Degree of pollution: 3
Safety inputs X1/X2:
Rated operating voltage U,: 24 VDC
-15% / +10%
PELV gem. IEC 60204-1
Rated operating current I,: 1A
Safety outputs Y1/Y2:

NO function, 2-channel,
p-type, short-circuit proof

Voltage drop: <1lvVv
Rated operating voltage U,;: min. (U, -1 V)
Leakage current |.: <0.5mA
Rated operating current |,: max. 0.25 A,
ambient temperature-dependent
Minimum operating current |: 0.5mA
Utilisation category: DC-12, DC-13
Ue/les: 24 VDC/0.25A
Diagnostic output: p-type,
short-circuit proof
Voltage drop: <5V
Rated operating voltage U.,: min. (U, -5V)
Rated operating current |,,: max. 0.05 A
Utilisation category: DC-12, DC-13
Ueollgs: 24 VDC/0.05A
Wiring capacitance for
serial diagnostic: max. 50 nF
Classification:
Standards: EN ISO 13849-1, IEC 61508
PL: e
Category: 4
PFH value: 1,3x10%/h
SIL: suitable for SIL 3 applications
Mission time: 20 years

Wiring and connectors
refer to page 111

SCHMERSAL

Misalignment

Sideways actuation

The long side allows for a max. height
misalignment (X) of sensor and actuator of

36 mm (e.g. mounting tolerance or due to
guard door sagging).

Increased misalignment, max. 53 mm, possible
when the CST 34-S-2 actuator is used. The
axial misalignment (Y) is max. + 10 mm.

Head actuation

The front side allows for a maximum transverse
misalignment (Z) of approx. 8 mm.

Detailed information about the use of the
serial diagnostics can be found in the
operating instructions of the PROFIBUS-
Gateway SD-I-DPV0-2 and the Universal-
Gateway SD-I-U-.... and in the instructions
for the integration of the SD-Gateway.
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T
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CST 34-V-1
P 85/87

Actuator CST-34-.-1 and CST-34-S-2*

35 21

0 0 |

97,2
1017

~——1

O
T—1

* Sensor CSS 34 and actuator are isometric
¢ Front and lateral actuation of the sensor
possible

Approvals

CST 34-®-1
No. | Option | Description

® |V Frontal actuating surface
S Lateral actuating surface

Actuator with double solenoid,
for increased misalignment,
lateral actuating surface

Sensor and actuator must be ordered
separately!

50

CST 34-S-2*

Actuator CST-34-S-3*

35
21
=

@y
&

» Small design
« Front and lateral actuation of the sensor
possible

Approvals

Small actuator
(enables lateral and frontal
actuation of the sensor)

CST-34-S-3*

; M1 x 1

856

o)
I
&

29
851

216.6
|2 |

Actuator CST 180-2*

« Actuators are isometric,
but CST 180-1 incl. H18 clamp

« Front and lateral actuation of the sensor
possible

Approvals

Also suitable:

Actuator CSS 180

with terminal mounting CST 180-1*
without terminal mounting CST 180-2*

* Certification in combination with safety sensor
under preparation
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Electronic safety sensor CSS 34

Safety sensor Actuator Actuation Switching distances to IEC 60947-5-3

CST 34-S-1 S, 14 mm | S imml S

S, | 12mm| i = U

CST 34-S-2 S, 14 mm | S [mml S

S,  12mm i = *ggo
5

Lateral actuation

.-l S, 14 mm | S [mm S s
—— s _
] Se | 12mm 0 Sao
CSS 14-34-S ... S, 17mm
5
20 -5 -0 -5 0 S5 10 15 2
- Vimml
CST 180-1/ CST 180-2 S,  10mm S [mml s

Sie 8 mm
S, 13mm “’/ =3,
5

CST 34-V-1 S, | 12mm/| S mml B
S, 10 mm _ S

T

CST 34-S-2 S8 10 mm S [mml S
s & [ 5 Sar
S, 16 mm
Frontal actuation
J ]
— S, | 15mm
S, | 13 mm
CSS 12-34-V ... S, 18 mm
CST 180-1/CST 180-2 S, 12mm s il s
S 10 mm B Sur
20 B Rt —%
S, 16 mm *
- sf
— 0

200 0 5 05 10 620
V[mm]
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Electronic safety sensor CSS 34

Series-wiring of the CSS 34 with conventional diagnostic output

7
r rm—
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1
s ) | O sl |
52613748 52613748
51X S=| <S> 51X =S
O O
] y
Va >
%
i vio .
Y2 X2 Yo -
2. V\p(C +—bo+—— s
N +———— - — - — - ————+—————— - — - — -

n devices max.
31 components
in series

Y1 and Y2 = Safety outputs — Safety controller

The voltage is supplied to both safety inputs of the last sensor of the chain (starting from the safety controller).
The safety outputs of the first sensor are wired to the safety controller.

Series-wiring of the CSS 34 with serial diagnostic function

T

=)
(il |

(000)
Ol |
o

52613748 526137

ﬂiyzzsiz S =

© 0 © 0

o ) o )

) ) >
SON _ _ S QuT SOIN
Yyr o __ _ X1 Yr __ __ _
Y2 X2 Y2

VDl —p—
N ——————— - — - ———————— - — - —- —

n devices max.
31 components
in series

Y1 and Y2 = Safety outputs — Safety controller
SD-IN — Gateway — Field bus

The safety outputs of the first sensor are wired to the safety controller. The serial Diagnostic Gateway is connected to the serial diagnostic input of

the first sensor.
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Electronic safety sensor CSS 34

Single device CSS 34F0 with conven

tional diagnostic output

The CSS 34 FO0 safety sensor ensures the direct control of auxiliary contactors1) or relays1). The monitoring of the contactors or relays is enabled by
the feedback loop, which consists of the NC contacts of K1, K2. As no other switches are used, the auxiliary contactors1) or relays1) are immediately

enabled as soon as the safety guard is closed.

The feedback loop can be extended by an enabling button. The sensor is enabled as soon as the button is pressed. The set-up is shown in the
following wiring example of the CSS 34F 1. The internal evaluation of the variant FO has no edge detection of the button. If necessary, the “manual reset”
to EN ISO 13849-1 must be executed by means of other components of a local control system.

In this example, the CSS 34F0 safety sensor is connected as single device. To this effect, the safety inputs are connected to 24 VDC.

Direct control of the positive-action relays

i

s L
o

ouT
X
X
I
A2
Y2
Y1
_(

Y1

Y2

24 VDC
GND

Automatic start through the feedback circuit. Optionally, ¢4 2
an enabling switch can be integrated in the feedback

Feedback circuit

LI

circuit. The sensor is switched on when the button is pu-
shed. Variant FO has no edge monitoring for the switch.

Wiring with auxiliary relay to control high-capacity conta

=l
=1

526137%

8
%;QEQS; T

%

24 VDC
GND

The NC contacts of the load-switching contactors are
monitored. Optional executions of the feedback circuit
with one button, see wiring examples on page 54.

& SCHMERSAL

Contactor or relay

ctors

L1 L1 L2 L3

Positive-action auxiliary contactor

Load
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Series-wiring of the CSS 34 and CSS 34F1 with conventional diagnostic outputs

O e 1l |
° Reset button

2613748 —

O e 1 |
o

52613748

()

S<ISI=ISSE S<IX|=|2S>
ol (=]
&
(2 9
&
Yo Yy __ __ _
Y2 X2 Y2 K1 K2
~ h
2L VOO b y—-— - — - ————— % ——————— - — - — - Feedback circuit
GNp 4—+—"""-"—-"—-"—————— - — - — - — | | |

Kt \=-\ -
n devices max.
?’31 components K1 .3 K2CA \\\
in series

The voltage is supplied to both safety inputs of the last
sensor of the chain (starting from the safety controller).
The safety outputs of the first sensor control and monitor
contactor K1/K2. The safety outputs of the CSS 34F1 are
enabled after the reset button has been actuated.
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Diagnostic of the CSS 34 safety sensor with conventional diagnostic output

The safety sensor indicates the operating condition and faults by means of three-colour LED's located in the lateral surfaces of the sensor.
The green LED indicates that the safety sensor is ready for operation. The sensor is not actuated.

If the actuator is near the limit of the sensor’s switching distance, the LED will flash. The flash code can be used to prematurely detect changes in
the distance between the sensor and the actuator (e.g. sagging of a guard door). The sensor must be adjusted before the distance to the actuator
increases and before the safety outputs are disabled, thus stopping the machine. If an error is detected, the red LED will be activated.

LED (red) Flash codes Cause

1 flash pulse M Error output Y1

2 flash pulses mlm Error output Y2

3 flash pulses M Cross-wire Y1/Y2

4 flash pulses M Ambient temperature too high
5 flash pulses Heliningingini Incorrect or defective actuator
Continuous red ] Internal failure

Operating principle of the diagnostic output
The short-circuit proof diagnostic output OUT can be used for central indicating or control functions, for instance in a PLC. The electronic diagnostic
output signals faults before the safety outputs are disabled, thus enabling a controlled shutdown.

The diagnostic output is not a safety-related output!
The diagnostic output can also be used to detect clearance variations between the sensor and the actuator in the same way as the yellow LED. An
active fault causes the diagnostic output to be disabled. The safety outputs are disabled after max. 30 minutes if the fault is not rectified. This signal

combination, diagnostic output disabled and safety channels still enabled, can be used to stop the production process in a controlled manner.

Example of the diagnostic function of the CSS 34 or CSS 34F. safety sensor with conventional diagnostic output

Sensor condition LED's Diagnostic output Safety outputs Note
Green Red Yellow

I. | Supply voltage On Off Off ov ov Supply voltage on, no evaluation
ofthe voltage quality

Il. | Actuated On Off On 24V 24V The yellow LED always signals the
presence of an actuator within range

Il. | Actuated in limit area | On Off Flashes 24V 24V The sensor must be readjusted

(1Hz) pulsed before the actuator gets outside of

the maximum switching range and
the safety outputsare disabled, thus
stopping the machine
IV. | Actuated and On Off Flashes 24V oV The sensor waits for a signal from the
feedback circuit open * (5Hz) feedback circuit:
FO — Close feedback circuit
F1 — Trailing edge on feedback circuit

V. | Actuated in limitarea | On Off Flashes 24V oV The LED indication combines the
and feedback circuit alternatively pulsed sensor functions Ill and 1V .
open * (1Hz/5Hz)

VI.| Failure warning, On Flashes | On oV 24V After 30 minutes if the fault is not
sensor actuated eliminated

VII.| Failure On Flashes | On oV oV refer to table ,Flash codes”

* only for CSS 34F0/F1 with feedback circuit
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Diagnostic of the CSS 34 safety sensor with serial diagnostic function

Sensors with serial diagnostic cable have a serial input and output cable instead of the conventional diagnostic output.
If CSS sensors are daisy-chained, the safety outputs as well as the inputs and outputs of the diagnostic channels are wired in series.

Max. 31 safety sensors can be wired in series. For the evaluation of the serial diagnostic cable, either the PROFIBUS-Gateway SD-I-DP-V0-2 or the
Universal Gateway SD-I-U-... are used. This serial diagnostic interface is integrated as slave in an existing field bus system. In this way, the diag-
nostic signals can be evaluated by means of a PLC.

The operational information of the responseand diagnostic data is automatically andpermanently written in an input byte of the PLC for each safety sensor
in the series-wiredchain. The request data for each safety sensorare transmitted to the component through anoutput byte of the PLC.

In case of a communication error between the fieldbus gateway and the safety sensor, the switching condition of the safety switch is maintained.

Failure

Afailure has occurred, which resulted in theimmediate deactivation of the safety outputs.The failure is reset when the failure cause iseliminated and bit 7 of
the request bytechanges from 1 to 0 or when the safetyguard is opened.Failures at the safety outputs will only bedeleted upon the next release, as
theneutralisation of the failure cannot bedetected earlier.

Failure warning
A failure has occurred, which will disable the safety outputs after 30 minutes. The safety outputs initially remain enabled in order to enable a controlled
shutdown of the process and set the machine safely to a hold position. A failure warning is reset when the failure cause is eliminated.

1/0 data and diagnostic data

Communication directions: Request byte: from the PLC to the local CSS
Response byte: from the local CSS to the PLC

Warning/failure byte: from the local CSS to the PLC

Bit n° Request byte Response byte Warning or failure byte
Failure warnings Failure messages
Bit 0: Failure reset Safety output enabled Error output Y1 Error output Y1
Bit 1: --- Actuator detected Error output Y2 Error output Y2
Bit 2: - Cross-wire Cross-wire
Bit 3: - Start function is missing / Ambient temperature too high | Ambient temperature too high
Feedback circuit opened
(only CSS 34F)
Bit 4: --- Input condition X1 and X2 Incorrect or defective actuator
Bit 5: --- Actuated in limit area Internal failure Internal failure
Bit 6: -—- Failure warning Internal failure error between
fieldbus gateway and safety
sensor
Bit 7: Failure reset Failure (enabling path Operating voltage too low

switched off)

The described condition is obtained, when bit = 1

Function of the diagnostic LED’s, the serial status signals and the safety outputs
Flash code as in previous version

System condition LED's Safety outputs Status signalsserial
Y1,Y2 diagnostic byte Bit n°
green red yellow 76 | A [E 12 |

Supply voltage on, not actuated On Off Off oV 0/0 0 OO0 0 0O
Actuated, feedback circuit open / not actuated | On Off Flashes oV 0 001 /1|02 0
(only CSS 34F.) (5Hz)
Actuated, safety outputs released On Off On 24V 0 00 10|01 2
Actuated in limit area On Off Flashes 24V 00 1 1/0 0 1 1

(1 Hz)
Actuated, failure warning On On/Flashes | On 24V 01 /01 /0|0]|1 1
Actuated, failure On On/Flashes | On oV 11 /0|1 01 1|0

The shown bit sequence of the diagnostic byte is an example. A different combination of theoperating conditions will lead to a change of the
bit sequence.
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Electronic safety sensor CSP 34

Sensor CSP 34 Actuator CSP 34-S-1

SCHMERSAL
werw schmersal de

CSP 34-51

CE IP 8587

35 21

108,2
91,2

M12x1

» Tampering protection by paired coding of
safety sensor and actuator

*» On-site acknowledgment (ordering suffix F2)

« 2 short-circuit proof, p-type safety outputs
(24 VDC per 250 mA)

+ Self-monitored series-wiring of
up to 31 sensors

» Max. length of the sensor chain 200 m

* Integral cross-wire, wire breakage and
external voltage monitoring of the safety
cables up to the control cabinet

 With integrated connector:

» Thermoplastic enclosure

Approvals

@ Cce

CSP 11-34®-D-M-ST

No. | Option | Description
(@) without on-site
acknowledgment
F2 with on-site
acknowledgment

Sensor and actuator must be ordered
separately!

58

91.2

10,7

» CSP 34 safety sensor and CSP 34-S-1
actuator are isometric

« Sensor and actuator must be ordered
separately

« 20 different actuator codes available

Approvals

CSP 34-S-1-O
No. | Option
® 11..20

Certification in combination
with safety sensor

Description

Coding 1-20

Standards:  |[EC 60947-5-3, EN ISO 13849-1,
IEC 61508
Enclosure: glass-fibre reinforced thermoplastic

Mode of operation: inductive

Actuator: coded CSP 34-S-1
Series-wiring: max. 31 components
Cable length: max. 200 m
Switching distances to IEC 60947-5-3:

Rates switching distance S 11 mm
Assured switch-on distance S, 8 mm
Assured switch-off distance S, 15 mm
Hysteresis: max. 1.5 mm
Repeat accuracy: <0.5mm
Switching frequency f: 3 Hz
Integrated connector: M12, 8-pole

in the enclosure
Ambient conditions:
Ambient temperature T
For output current

< 0.1 Aloutput -25°C ... +70°C

< 0.25 Aloutput -25°C ... +65°C
Storage and transport

temperature: -25°C ... +85°C

Resistance to vibration: 10...55 Hz,

amplitude 1 mm

Resistance to shock: 30g/11ms

Protection class:
Electrical data:

IP65, IP67 to EN 60529

Rated operating voltage U,: 24 VDC
=-15% / +10%
(stabilised PELV)
Rated operating current | 0.6A
Required rated
short-circuit current: 100 A
Fuse: 2.0A
Rated insulation voltage U;: 32V
Rated impulse withstand
voltage U, 800 V
No-load current | 0.1A
Response time: <30 ms
Duration of risk: <60 ms
Protection class: Il
Overvoltage category: 1l
Degree of pollution: 3

Requirements for the safety controller
Dual-channel safety input, suitable for p-type
sensors with normally-open (NO) function. The
internal function tests of the sensors cause the
outputs to cyclically switch off for max. 0.5 ms,
this must be tolerated by the safety controller.
The safety controller must not be equipped with
cross-wire detection.
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Electronic safety sensor CSP 34

Safety inputs X1/X2:

Rated operating voltage U.: 24 VDC
-15% / +10%

PELV gem. IEC 60204-1

Rated operating current I 1A

Safety outputs Y1/Y2: NO function, 2-channel,
p-type, short-circuit proof

Utilisation category: DC-12, DC-13
Rated operating voltage U,;: min. (U - 1V)
Voltage drop: <1lV
Rated operating current I,,: max. 0.25 A,

ambient temperature-dependent
Leakage current |: <0.5mA
Minimum operating current |,: 0.5 mA
Diagnostic output:  p-type, short-circuit proof
Utilisation category: DC-12, DC-13
Rated operating voltage U,,: min. (U, -5V)
Voltage drop: <5V
Rated operating current Ig,: max. 0.05 A

Classification:

Standards: EN ISO 13849-1, IEC 61508
PL: e
Category: 4
PFH value: 1,3x10% /h
SIL: suitable for SIL 3 applications
Mission time: 20 years

Wiring and connectors
refer to page 111

& SCHMERSAL

Coding of safety sensor and actuator

In order to activate the safety function (coding)
of the CSP 34 for the first time, the actuator to
be assigned first must be brought into the de-
tection area of the activated safety sensor. The
automatic teaching cycle of the actuator code
will be signalled by the red LED on the safety
sensor being activated and the yellow LED
simultaneously flashing. After 10 seconds, brief
cyclic flashing signals signal that the operating
voltage of the safety sensor must be shut off for
a few seconds, in order to save the code.
When the operating voltage is switched back
on, the actuator must be redetected in order to
definitively assign safety sensor and actuator.
Now, the safety sensor no longer can be activa-
ted by another coding.

In order to protect the coding, the ordering de-
tails of the actuator are hidden by the mounting
bracket.

On-site acknowledgment

(ordering suffix F2)

For the guard door monitoring using a CSP
34F2 safety sensor, a reset/acknowledgment
button for instance must be positioned at the
safety guard in such manner that the operator
has an overview of the hazardous area. When
the button is pushed, a 24 VDC signal is gene-
rated at the reset input of the CSP 34F2. When
the safety guard is closed, the safety outputs
are enabled with the trailing edge of the reset
signal. After opening of the safety guard, a new
acknowledgment is required prior to the next
enabling.

Actuation through the revolving side of
sensor and actuator

Actuating curve
S [mm]

19V [mm]

The actuating curves show the switch-on and
switch-off distances of the CSP 34 sensor by
the approach of the actuator.

Legend

S  Switching distance

X Possible misalignment through the
long side with identification plate

Y  Possible misalignment through the

small side with identification plate

Switch-on distance

Switch-off distance

S, Hysteresis area s, = S, - Sei

Assured switch-on distance

S, Assured switch-off distance

The long side allows for a max. displacement of
sensor and actuator of 30 mm (e.g. mounting
tolerance or due to guard door sagging).

The long side allows for a maximum transverse
misalignment of approx. 8 mm.
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Electronic safety sensor CSP 34

Series-wiring of the CSP 34 without on-site acknowledgment

Tl | ==
e | o |

52613748 52613748
51X S=| <S> 51X <= K>
Of O
Q\ Y
[a
N
2 wv
[a
wv
i 1 vio_ N
Y2 Y2 -
Vo0 4 — -
GNp ————— - — - — - —————— -

n devices max.
31 components
in series

Y1 and Y2 = Safety outputs — Safety controller

Series-wiring of the CSP 34F2 with on-site acknowledgment

SIS = EEERNEEE
On-site O On-site
9\ /”3 acknowledgment E‘ /”3 acknowledgment
A X1 Y N
Y2 X2 Y2 -
2, VDC +——$¢+—9— - — - — - ————— &+ — - — -
G\Dp &¥—-"+-+"+-¢&é6——-— - —- ——————— — — - — -

n devices max.
31 components
in series

Y1 and Y2 = Safety outputs — Safety controller
CSP 34F2 safety sensors can be used in any position in a series-wired configuration. To enable the outputs, the reset button with edge detection

must be acknowledged on site when the safety sensor is actuated. The acknowledgment enables a targeted control of a hazardous area prior to the
start of the plant.
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Electronic safety sensor CSP 34

Diagnostic of the CSP 34 safety sensor

The safety sensor indicates the operating condition and faults by means of three-colour LED's located in the lateral surfaces of the sensor.
The green LED indicates that the safety sensor is ready for operation. The sensor is not actuated.

If the actuator is near the limit of the sensor’s switching distance, the yellow LED will flash. The flash code can be used to prematurely detect
changes in the distance between the sensor and the actuator (e.g. sagging of a guard door). The sensor must be adjusted before the distance to the
actuator increases and before the safety outputs are disabled, thus stopping the machine. If an error is detected, the red LED will be activated.

LED (red) Flash codes Cause

1 flash pulse M Error output Y1

2 flash pulses mlm Error output Y2

3 flash pulses M Cross-wire Y1/Y2

4 flash pulses M Ambient temperature too high
5 flash pulses Heliningingini Incorrect or defective actuator
Continuous red ] Internal failure

The short-circuit proof diagnostic output OUT can be used for central indicating or control functions, for instance in a PLC. The electronic diagnostic
output signals faults before the safety outputs are disabled, thus enabling a controlled shutdown.

The diagnostic output is not a safety-related output!

The diagnostic output can also be used to detect clearance variations between the sensor and the actuator in the same way as the yellow LED. An
active fault causes the diagnostic output to be disabled. The safety outputs are disabled after max. 30 minutes if the fault is not rectified. This signal
combination, diagnostic output disabled and safety channels still enabled, can be used to stop the production process in a controlled manner.

Note (for F2 variant with local acknowledge)
The inverse signal combination, diagnostic output enabled and safety outputs disabled, can be used to generate a signal to trigger a local
acknowledge.

Sensor condition LED's Diagnostic output Safety outputs  Note
green yellow red Y1, Y2

I. | Supply voltage on, On Off Off oV oV Voltage on, no evaluation of the voltage
not actuated quality

IIl. | Actuated, safety On Off On 24V 24V The yellow LED always signals the pre-
outputs released sence of an actuator within range

IIl. | Actuated, actuator On Off Flashes 24V 24V The sensor must be adjusted before the
in limit area (1 Hz) pulsed distance to the actuator increases and

before the safety outputs are disabled,
thus stopping the machine

IV. | Actuated and safety On Off Flashes 24V oV Sensor waiting for on-site
outputs disabled” (5Hz) acknowledgment
V. | Actuated in limitarea | On Off Flashes 24V ov The LED indication combines the sensor
and safety outputs alternatively pulsed functions Il and IV; Sensor waiting for
disabled ¥ (1Hz/5Hz) on-site acknowledgment
VI.| Actuated, On Oon/ On oV 24V After 30 minutes -> failure
Failure warning Flashes
VII.| Actuated, Failure On On/ On ov ov -
Flashes

Y only for F2 variant with on-site acknowledgment
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Electronic solenoid interlock MZM 100 and
safety sensor with interlocking function MZM 100 B and MZM 120

Classification: Actuation advantages

= PL e/ category 4 = Patented operating principle for solenoid interlocks (for personal protection applications)
to EN ISO 13849-1 " The safety switchgear must be used as end stop

= Up to SIL 3 to IEC 61508 = Variably adjustable latching

= PFH value: 3,5x 109/ h = Latching force generated through permanent magnet, approx. 30 N,

also in de-energised condition
= Accurate adjustment through slotted holes
= Actuator free from play, i.e. neutralisation of undesired noises
= Sensor technology permits an offset between actuator and interlock

Wiring advantages
= 2 short-circuit proof, p-type safety outputs (24 VDC per 250 mA)
= Self-monitored series-wiring of max. 31 sensors in PL e / category 4 to EN ISO 13849-1
= Integral cross-wire, wire breakage and external voltage monitoring of the safety
cables up to the control cabinet

Diagnostic advantages

= Detailed status information through LED and diagnostic output

= Optionally serial diagnostic cables for series-wiring

= Increased availability by pre-signalling of failures during machine operation,
e.g. sagging of a safety guard
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Electronic solenoid interlock and safety switch MZM 100 (B)

MZM 100

160,5

Q)8

ST2

85
F
5
n

M12

Solenoid interlock

(Solenoid interlock monitoring)

* Innovating and unique operating principle

* Accurate adjustment through slotted holes

» Power to lock principle

* Solenoid interlock must be used as end stop.

» Automatic latching with variable adjustment

« Latching force through permanent magnet
approx. 30 N, also in de-energised condition

* Sensor technology permits an offset between
actuator and interlock of + 5 mm vertically
and = 3 mm horizontally

* Intelligent diagnostic signalling of failures

* 3 LED’s to show the operating status

* Series-wiring of max. 31 components,
without detriment to the category

* AS-Interface Safety at Work available

Approvals

@ Cce

MZM 100 @-@@®-A

No. | Option | Description

ST Connector M23, (8+1)-pole

ST2 Connector M12, 8-pole

1P2PW | 1 diagnostic output and
2 safety outputs, all p-type
with combined diagnostic
signal: safety guard closed
and magnetic interlock
locked

SD2P Serial diagnostic output and

2 safety outputs, p-type
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Standards:  |[EC 60947-5-3, EN ISO 13849-1,
IEC 61508
Enclosure: glass-fibre reinforced

thermoplastic, self-extinguishing

> 1 million operations

(for guards < 5 kg;

actuating speed < 0.5 m/s)
Electrically ajdustable

Mechanical life:

latching force (RE): 30N ...100N
Permanent magnet (M): 30N
Holding force F,,,, typically: 750 N
Holding force F guaranteed: 500 N
Protection class: IP65 / IP67
Protection class: 11, @

Overvoltage category: I
Degree of pollution: 3

Connection: connector M12 or M23
Series-wiring: max. 31 components
Cable length: max. 200 m

(Cable length and cable
section alter the voltage drop
depending on the output current)
Ambient conditions:

Ambient temperature: -25°C ... +55°C
Storage and transport
temperature: -25°C ... +85°C
Relative humidity: 30% ... 95%,
non-condensing, no icing
Resistance to vibration: 10...150 Hz
(0.35 mm/5 g)
Resistance to shock: 30g/11ms
Switching frequency f: 1Hz
Response time: <150 ms
Duration of risk: <150 ms
Time to readiness: <4s

Electrical data:
U, 24VDC -15% / +10%
(stabilised PELV)
max. 0.6 A plus current
through the safety outputs

Operating current:

le: 1A
Ui’ 800 V
U; 32VDC

Device insulation: <2 Ato UL 508;
depending on the number of components
and loads (Y1, Y2 and OUT)

MZM 100 @-Q@®-A

No. | Option | Description
® Without latching
RE Adjustable latching force
approx. 30 ... 100 N
@ |M Permanent magnet

approx. 30 N

The solenoid interlock, the actuating unit and the
adjustment target must be ordered separately!

A detailed product description can be found in
the ,Electronic Safety Sensors and Solenoid
Interlocks” brochure.

Safety inputs X1 and X2:

Voltage range — 3V ... 5V: Low
Voltage range 15V ... 30V: High,
typically 4 mA at 24 V

Safety outputs Y1 and Y2: p-type,
short-circuit proof

U, 24V
loq: 0.25A
Voltage drop: <1V
Utilisation category: DC-13
Leakage current |: <0.5mA
Diagnostic output OUT: p-type,

short-circuit proof
Ue: 0V upto4Vunder U,
leo: max. 0.05A

Utilisation category: DC-13
Wiring capacitance for

serial diagnostic: max. 50 nF
Solenoid control IN:

Voltage range — 3V ... 5V: Low
Voltage range 15V ... 30V: High,

typically 10 mA at 24 V,
dynamically 20 mA

Solenoid: 100% ED
LED functions

Green: Supply voltage on
Yellow: Operating status
Red: Error
Classification:

Standards: EN ISO 13849-1, IEC 61508
PL: e
Category: 4
PFH value: 3,5x10°/h
SIL: suitable for SIL 3 applications
Mission time: 20 years

The latching force of the MZM 100 can be
set in steps of approx. 10 N each within a
range of approx. 30 N (factory setting) to
approx. 100 N. To this end, the adjustment
target MZM 100 TARGET is used directly on
the fitted MZM 100.

Integrated connectors

M23, (8+1)-pole SN
(Suffix -ST)
2 1
Tg 8
M12, 8-pole o
(Suffix -ST2)

Actuators and accessories refer to page 67

Wiring and connectors
refer to page 112

Wiring diagrams refer to page 70
Diagnostic function refer to page 71
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Electronic solenoid interlock and safety switch MZM 100 (B)

MZM 100 B

160,5

Q)8

ST2

85
F
5
n

M12

Safety sensor with interlocking function

(Actuator monitoring)

* Innovating and unique operating principle

* Accurate adjustment through slotted holes

» Power to lock principle

« Safety sensor must be used as end stop.

* Automatic latching with variable adjustment

« Latching force through permanent magnet
approx. 30 N, also in de-energised condition

* Sensor technology permits an offset between
actuator and sensor of + 5 mm vertically
and = 3 mm horizontally

* Intelligent diagnostic signalling of failures

* 3 LED’s to show the operating status

* Series-wiring of max. 31 components,
without detriment to the category

» AS-Interface Safety at Work available

Approvals

@ Ce

MZM 100 B @-@RE®-A

No. | Option | Description
ST Connector M23, (8+1)-pole
ST2 Connector M12, 8-pole
1P2PW2 | 1 diagnostic output and 2
safety outputs, all p-type
with combined diagnostic
signal: safety guard closed
and can be locked
SD2P Serial diagnostic output and
2 safety outputs, p-type
® M Permanent magnet

approx. 30 N

& SCHMERSAL

Standards:  |[EC 60947-5-3, EN ISO 13849-1,
IEC 61508
Enclosure: glass-fibre reinforced

thermoplastic, self-extinguishing

> 1 million operations

(for guards < 5 kg;

actuating speed < 0.5 m/s)
Electrically ajdustable

Mechanical life:

latching force (RE): 30N ...100N
Permanent magnet (M): 30N
Holding force F,,,, typically: 750 N
Holding force F guaranteed: 500 N
Protection class: IP65 / IP67
Protection class: 11, @

Overvoltage category: I}
Degree of pollution: 3
Connection: connector M12 or M23

Switching distances to IEC 60947-5-3:
- assured switching distance s,,: 0 mm
- assured switch-off distance s, 1 mm
Series-wiring: max. 31 components
Cable length: max. 200 m
(Cable length and cable
section alter the voltage drop
depending on the output current)

Ambient conditions:

Ambient temperature: -25°C ... +55°C
Storage and transport
temperature: -25°C ... +85°C

30% ... 95%,
non-condensing, no icing

Relative humidity:

Resistance to vibration: 10...150 Hz

(0.35 mm/5 g)
Resistance to shock: 30g/11ms
Switching frequency f: 1Hz
Response time: <150 ms
Duration of risk: <150 ms
Time to readiness: <4s

Electrical data:
U.: 24 \VVDC -15% / +10%
(stabilised PELV)
max. 0.6 A plus current
through the safety outputs

Operating current:

l.: 1A
Uimp: 800V
U: 32VDC

Device insulation: <2Ato UL 508;
depending on the number of components
and loads (Y1, Y2 and OUT)

The safety sensor with interlocking function, the
actuating unit and the adjustment target must
be ordered separately!

The wiring examples of the MZM 100 B are
identical to those of the MZM 100 series
(refer to page 70).

Diagnostic tables refer to page 73.

Safety inputs X1 and X2:

Voltage range — 3V ... 5V: Low
Voltage range 15V ... 30V: High,
typically 4 mA at 24 V

Safety outputs Y1 and Y2: p-type,
short-circuit proof

U, 24V
loq: 0.25A
Voltage drop: <1V
Utilisation category: DC-13
Leakage current |: <0.5mA
Diagnostic output OUT: p-type,

short-circuit proof
Ue: 0V upto4Vunder U,
leo: max. 0.05A

Utilisation category: DC-13
Wiring capacitance for

serial diagnostic: max. 50 nF
Solenoid control IN:

Voltage range — 3V ... 5V: Low
Voltage range 15V ... 30V: High,

typically 10 mA at 24 V,
dynamically 20 mA

Solenoid: 100% ED
LED functions

Green: Supply voltage on
Yellow: Operating status
Red: Error
Classification:

Standards: EN ISO 13849-1, IEC 61508
PL: e
Category: 4
PFH value: 3,5x10°/h
SIL: suitable for SIL 3 applications
Mission time: 20 years

The latching force of the MZM 100 B can

be set in steps of approx. 10 N each within
a range of approx. 30 N (factory setting) to
approx. 100 N. To this end, the adjustment
target MZM 100 TARGET is used directly on
the fitted MZM 100 B.

Integrated connectors

M23, (8+1)-pole SN
(Suffix -ST)
2 1
Tg 8
M12, 8-pole -
(Suffix -ST2)

Actuators and accessories refer to page 67

Wiring and connectors
refer to page 112

Wiring diagrams refer to page 70
Diagnostic function refer to page 71
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Electronic solenoid interlock and safety switch MZM 100 (B)

Interlocks with power to lock principle may

only be used in special cases after a thorough
evaluation of the accident risk, since the
guarding device can immediately be opened on
failure of the electrical power supply or when
the main switch is opened.

Misalignment

66

Depending on the component variant, the fol-
lowing diagnostic signals are transmitted:

MZM 100 ..-1P2PW variant:

ouT Combined diagnostic signal:
safety guard closed and
magnetic interlock locked

MZM 100 B ..-1P2PW?2 variant:

ouT Combined diagnostic signal:
safety guard closed and
can be locked

Operating principle of the diagnostic output
The short-circuit proof diagnostic output OUT
can be used for central indicating or control
functions, for instance in a PLC.

The diagnostic output is not a safety-
relevant output!

Detailed information about the use of the
serial diagnostics can be found in the
operating instructions of the PROFIBUS-
Gateway SD-I-DPV0-2 and the Universal-
Gateway SD-I-U-.... and in the instructions
for the integration of the SD-Gateway.
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Electronic solenoid interlock and safety switch MZM 100 (B)

Actuator MZM 100-B1.1 MZM 100 TARGET
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* The magnetic interlocks and the actuator unit  * Adjustment target for variable adjustment

must be ordered separately! of the latching force of the MZM 100
« Actuator free from play, i.e. neutralisation of » Gradually adjustable by steps of
undesired noises approx. 10 N each within the range

from approx. 30 N to 100 N
* The adjustment target must be ordered

separately
Approvals
Approvals only in combination
with switches MZM 100
Actuator MZM 100-B1.1  Adjustment target MZM 100 TARGET  Mounting kit MS MZM 100-W

(screws included in delivery)
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Electronic solenoid interlock and safety switch MZM 120

MZM 120

160,5

Q)8
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Safety sensor with interlocking function
MZM 120 B:
enabling signal, when safety guard closed
MZM 120 BM:
enabling signal, when safety guard closed
and locked (without force monitoring)
» Metal components with hygiene-compliant
NEDOX® SF-2 coating
- Suitable for contact with foodstuffs
- Hard surface
- Excellent resistance to abrasion
- Excellent resistance to corrosion
- Excellent anti-adhesive features
* Protection class IP69K
» Power to lock principle
« Safety sensor must be used as end stop.
* Holding force max. 500 N
* Variably adjustable latching
« Sensor technology permits an offset between
actuator and sensor of + 5 mm vertically
and = 3 mm horizontally
* Series-wiring of max. 31 components

Approvals

@ Cce

MZM 1200 ST2-@RE-A

No. | Option Description
® B Actuator monitored
BM Combined actuator detection
and interlocking function
@ | 1P2PW2 | 1 diagnostic output and
2 safety outputs, all p-type
with combined diagnostic
signal: safety guard closed
and can be locked
SD2P Serial diagnostic output and

2 safety outputs, p-type
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Standards:  |[EC 60947-5-3, EN ISO 13849-1,
IEC 61508

Material of the enclosure: glass-fibre reinforced
thermoplastic,

self-extinguishing

= 1 million operations

(for guards < 5 kg;

actuating speed < 0.5 m/s)
Electrically ajdustable

Mechanical life:

latching force (RE): 30N...80N
Holding force F,,,, typically: 500 N
Holding force F guaranteed: 300N
Protection class: IP67, IP69K
Protection class: 11, @

Overvoltage category: I
Degree of pollution: 3
Connection: connector M12

Switching distances to IEC 60947-5-3:
- assured switching distance s,,: 0 mm
- assured switch-off distance s, 1 mm
Series-wiring: max. 31 components
Cable length: max. 200 m
(Cable length and cable
section alter the voltage drop
depending on the output current)

Ambient conditions:

Ambient temperature: -25°C ... +55°C
Storage and transport
temperature: -25°C ... +85°C

30% ... 95%,
non-condensing, no icing

Relative humidity:

Resistance to vibration: 10...150 Hz

(0.35 mm/5 g)
Resistance to shock: 30g/11ms
Switching frequency f: 1Hz
Response time: <150 ms
Duration of risk: <150 ms
Time to readiness: <4s

Electrical data:
U.: 24 \VVDC -15% / +10%
(stabilised PELV)
max. 0.6 A plus current
through the safety outputs

Operating current:

l.: 1A
Uimp: 800V
U: 32VDC

Device insulation: <2 Ato UL 508;
depending on the number of components
and loads (Y1, Y2 and OUT)

Interlocks with power to lock principle may

only be used in special cases after a thorough
evaluation of the accident risk, since the
guarding device can immediately be opened on
failure of the electrical power supply or when
the main switch is opened.

The safety sensor with interlocking function, the
actuating unit and the adjustment target must
be ordered separately!

Safety inputs X1 and X2:

Voltage range — 3V ... 5V: Low
Voltage range 15V ... 30V: High,
typically 4 mA at 24 V
Safety outputs Y1 and Y2: p-type,
short-circuit proof
U, 24V
loq: 0.25A
Voltage drop: <1V
Utilisation category: DC-13
Leakage current |: <0.5mA
Diagnostic output OUT: p-type,
short-circuit proof
U 0V upto4VunderU,
lgp: max. 0.05A
Voltage drop: <4V
Utilisation category: DC-13
Wiring capacitance for
serial diagnostic: max. 50 nF
Solenoid control IN:
Voltage range — 3V ... 5V: Low
Voltage range 15V ... 30V: High,

typically 10 mA at 24 V,
dynamically 20 mA

Solenoid: 100% ED
LED functions

Green: Supply voltage on
Yellow: Operating status
Red: Error
Classification:

Standards: EN ISO 13849-1, IEC 61508
PL: e
Category: 4
PFH value: 3,5x10°/h
SIL: suitable for SIL 3 applications
Mission time: 20 years

The latching force of the MZM 120 can be
set in steps within a range of approx. 30 N
(factory setting) to approx. 80 N. To this end,
the adjustment target MZM 100 TARGET is
used directly on the fitted MZM 120.

Integrated connectors
M12, 8-pole 5
(Suffix -ST2)

Actuators and accessories refer to page 69

Wiring and connectors
refer to page 112

Wiring diagrams refer to page 70
Diagnostic function refer to page 75
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Electronic solenoid interlock and safety switch MZM 120

Depending on the component variant, the
following diagnostic signals are transmitted:

1P2PW2-Variant:

ouT Combined diagnostic signal:
safety guard closed and
can be locked

Operating principle of the diagnostic output
The short-circuit proof diagnostic output OUT
can be used for central indicating or control
functions, for instance in a PLC.

The diagnostic output is not a safety-
relevant output!

Detailed information about the use of the
serial diagnostics can be found in the
operating instructions of the PROFIBUS-
Gateway SD-I-DPV0-2 and the Universal-
Gateway SD-I-U-.... and in the instructions
for the integration of the SD-Gateway.

Misalignment
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Actuator MZM 120-B1.1
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» Metal components with hygiene-compliant
NEDOX® SF-2 coating

* Actuator free from play, i.e. neutralisation of
undesired noises

» The magnetic interlocks and the actuator unit
must be ordered separately!

Approvals
Certification in combination with
safety sensor under preparation
Actuator MZM 120-B1.1  Adjustment target MZM 100 TARGET
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Electronic solenoid interlock and safety switch MZM 100 / MZM 120

Series-wiring of the MZM 100 (B) / MZM 120 with conventional diagnostic output

52613748 52613748
Sl=Ix{=(zis= Sis(xl=|s)s=

SPS/PLC
SPS/PLC

SPS/PLC SPS/PLC
X1 Y1

| Sy e —

24 VDC
GND

n devices max.
31 components
in series

Y1 and Y2 = Safety outputs — Safety controller

The voltage is supplied to both safety inputs of the last safety switchgear of the chain (considered from the safety-monitoring module)
The safety outputs of the first safety switchgear are connected to the safety-monitoring module.

Series-wiring of the MZM 100 (B) / MZM 120 with serial diagnostic function

=

52613748 52613748
SIRS{=(zs = SIRI=([S=
[=] o o ]
[ n aQ v
) (% —
| SDIN. __ _ SD OuT SDIN_ _ _ _ _
Yi o __ _ X1 Y1 o _
H Y2 _ _ __ _ X2 H Y2 _ _ _ _ _
W —g4— - - - - — - — -
tNf —— - %———— - — - — - T

n devices max.
31 components
in series

Y1 and Y2 = Safety outputs — Safety controller
SD-IN — Gateway — Field bus

The safety outputs of the first safety switchgear are connected to the safety-monitoring module.
The serial Diagnostic Gateway is connected to the serial diagnostic input of the first safety switchgear.

70 SCHMERSAL



Electronic solenoid interlock and safety switch MZM 100 / MZM 120

Diagnostic of the MZM 100 solenoid interlock with diagnostic output

The operating condition of the solenoid interlock as well as possible failures and faults are signalled by means of three-colour LED’s, installed to the

front of the device.

The green LED indicates that the safety sensor is ready for operation. The supply voltage is on. If the actuator is near the limit of the sensor's
switching distance, the yellow LED will flash. The flashing can be used to prematurely detect variations in the clearance between the sensor and the
actuator (e.g. sagging of a safety guard). The sensor must be adjusted before the distance to the actuator increases and before the safety outputs
are disabled, thus stopping the machine. If an error is detected, the red LED will be activated.

If a failure or failure warning is detected, the red LED will be activated.

Blinkcodes (red)

Meaning

Autonomous

switch-off after

Cause

1 flash pulse Failure (warning) 30 min Error in output test or voltage at output Y1 although the
output Y1 output is switched off

2 flash pulses Failure (warning) 30 min Error in output test or voltage at output Y2 although the
output Y2 output is switched off

3 flash pulses Failure (warning) 30 min Cross-wire between the output cables or error at both out-
cross-wire puts. After 30 min., voltage must be switched on/off

5 flash pulses Actuator (target) error 0 min Wrong or defective actuator

6 flash pulses Holding force error 0 min The required holding force > 500 N is not obtained

(misalignment/soiling).

10 flash pulses Magnet temperature 0 min The magnet is too hot:
too high T>70°C

Continuous red Internal failure 0 min -

Operating principle of the diagnostic output
The short-circuit proof diagnostic output OUT can be used for central indicating or control functions, for instance in a PLC.
The diagnostic output is not a safety-relevant output!

Depending on the component variant, thefollowing diagnostic signals are transmitted:
ouT Combined diagnostic signal: safety guard closed and solenoid interlock locked

Failure

Failures, which no longer guarantee the proper functioning of the MZM 100 solenoid interlock (internal failures), will result in the deactivation of the
safety outputs for as long as the risk persists. Failures, which do not immediately affect the safety function of the MZM 100 solenoid interlock (cross-
wire, temperature error, shortcircuit + 24 VDC at safety output), will result in a delayed switch-off (refer to table).

After elimination of the failure, the failure message is reset by opening and closing the relevant safety guard. When the safety guard is relocked, the
safety outputs are enabled.

Failure warning
A failure has occurred, which will disable the safety outputs after 30 minutes. The safety outputs initially remain enabled in order to enable a cont-
rolled shutdown of the process and set the machine safely to a hold position. A failure warning is reset when the failure cause is eliminated.

System condition Solenoid control LED Safety outputs Diagnostic output
IN green red yellow Y1,Y2 ouT

Safety guard open oV On Off Off oV oV

Safety guard closed, oV On Off Flashes ov 24V

actuator in

Safety guard closed 24V On Off On 24V 24V

and locked

Safety guard closed, 24V On Off Flashes oV oV

holding force too low

Failure warning?, 24V Oon Flashes ? | On 24V ov

safety guard locked

Failure 0 V24V On Flashes ? | Off oV oV

Unauthorized violent 24V On Flashes ? | Flashes ? ov oV

separation of solenoid
interlock and actuator

Y after 30 minutes -> failure
2 refer to flash codes
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Electronic solenoid interlock and safety switch MZM 100 / MZM 120

Diagnostic of the MZM 100 solenoid interlock with serial diagnostic function

Magnetic interlocks with serial diagnostic cable have a serial input and output cable instead of the conventional diagnostic output. If solenoid inter-
locks are daisy-chained, the diagnostic input an output data are transmitted through this series-wiring.

Max. 31 solenoid interlocks can be wired in series. For the evaluation of the serial diagnostic cable, either the PROFIBUS-Gateway SD-I-DP-V0-2
or the Universal Gateway SD-I-U-... are used. This serial diagnostic interface is integrated as slave in an existing field bus system. In this way, the
diagnostic signals can be evaluated by means of a PLC.

The operational information of the request and response bytes is automatically and permanently written in an input byte of the PLC for each solenoid
interlock in the series wired chain. The request data for each magnetic
interlock are transmitted to the component through an output byte of the PLC.

In case of a communication error between the fieldbus gateway and the solenoid interlock, the switching condition of the solenoid interlock is
maintained.

Failure

A failure has occurred, which resulted in the immediate deactivation of the safety outputs. The failure is reset when the failure cause is
eliminated and bit 7 of the request byte changes from 1 to 0 or when the safety guard is opened.

Failures at the safety outputs will only be deleted upon the next release, as the neutralisation of the failure cannot be detected earlier.

Failure warning
A failure has occurred, which will disable the safety outputs after 30 minutes. The safety outputs initially remain enabled in order to enable a cont-
rolled shutdown of the process and set the machine safely to a hold position. A failure warning is reset when the failure cause is eliminated.

Diagnostic failure (warning)
If an failure (warning) is signalled in an answer byte, detailed information can be read out about this failure (warning).

1/0 data and diagnostic data

Communication directions: Request byte:
Response byte:
Warning/failure byte:

from the PLC to the local electronic safety switchgear
from the local electronic safety switchgear to the PLC
from the local electronic safety switchgear to the PLC

Bit n° Request byte Request byte Diagnostic Diagnostic
Failure warning Failure

Bit 0: Magnet in, failure reset Safety output enabled Error output Y1 Error output Y1

Bit 1: Latching force bit Actuator detected Error output Y2 Error output Y2

Bit 2: Latching force bit Solenoid interlock locked Cross-wire Cross-wire

Bit 3: Latching force bit Magnet temperature too high | Magnet temperature too high

Bit 4: --- Input condition X1 and X2 Locking blocked or F <500 N | Wrong or defective actuator

Bit 5: --- Internal failure Internal failure

Bit 6: - Failure warning Communication error between | Unauthorised violent separa-
fieldbus gateway and solenoid | tion of solenoid interlock and
interlock actuator

Bit 7: Failure reset Failure (enabling path Operating voltage too low Operating voltage too low

switched off)

The described condition is obtained, when bit = 1

Functional example of the diagnostic LED’s, the serial status signals and the safety outputs

System condition LED's Safety outputs Response byte Bit n°

green red yellow Y1, Y2 7 6 5 4 3 2|1 0
Safety guard open On Off Off oV 0 0 0 |X |0 000
Safety guard closed, actuator present On Off Flashes oV 0/0 0 X 00|10
Safety guard closed and locked On Off On 24V 0/0 /0 1 0 1|1 12
Solenoid interlock cannot be locked. Safety On Off Flashes oV 0/0 /0 1 00|10
guard not correctly closed or magnet soiled
Failure warning ¥, safety guard locked On Flashes? | On 24V 0/1/0 /1|01 1
Failure On Flashes? | Off ov 1/0/0 X|0 X |X]|0

D after 30 minutes -> failure
2 refer to flash codes
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Electronic solenoid interlock and safety switch MZM 100 / MZM 120

Diagnostic of the MZM 100 B safety switch with diagnostic output

The operating condition of the solenoid interlock as well as possible failures and faults are signalled by means of three-colour LED’s, installed to the
front of the device.

The green LED indicates that the safety sensor is ready for operation. The supply voltage is on. If the actuator is near the limit of the sensor's swit-
ching distance, the yellow LED will flash. If a failure or failure warning is detected, the red LED will be activated.

If the actuator is near the limit of the sensor‘s switching distance, the yellow LED will flash. The flashing can be used to prematurely detect variations
in the clearance between the sensor and the actuator (e.g. sagging of a safety guard). The sensor must be adjusted before the distance to the actua-
tor increases and before the safety outputs are disabled, thus stopping the machine. If an error is detected, the red LED will be activated.

Flash codes (red) Meaning Autonomous Cause
switch-off after

1 flash pulse Failure (warning) 30 min Error in output test or voltage at output Y1 although the
output Y1 output is switched off

2 flash pulses Failure (warning) 30 min Error in output test or voltageat at output Y2 although the
output Y2 output is switched off

3 flash pulses Failure (warning) 30 min Cross-wire between the output cables or error at both
cross-wire outputs. After 30 min., voltage must beswitched on/off.

5 flash pulses Actuator (target) error 0 min Wrong or defective actuator

6 flash pulses Holding force error 0 min The required holding force > 500 N is not obtained

(misalignment/soiling).

10 flash pulses Magnet temperature 0 min The magnet is too hot: T> 70 °C
too high

Continuous red Interner Fault 0 min

Operating principle of the diagnostic output
The short-circuit proof diagnostic output OUT can be used for central indicating or control functions, for instance in a PLC. (refer to table)

The diagnostic output is not asafety-relevant output!

Failure

Failures, which no longer guarantee the proper functioning of the safety switch (internal failures), will result in the deactivation of the safety outputs
for as long as the risk persists. Failures, which do not immediately affect the safety function of the safety switch (cross-wire, temperature error, short-
circuit + 24 VDC at safety output), will result in a delayed switch-off (refer to table).

After elimination of the failure, the failure message is reset by opening and closing the relevant safety guard. When the safety guard is relocked, t
he safety outputs are enabled..

Failure warning
A failure has occurred, which will disable the safety outputs after 30 minutes. The safety outputs initially remain enabled in order to enable a
controlled shutdown of the process and set the machine safely to a hold position. A failure warning is reset when the failure cause is eliminated.

The diagnostic function of the MZM 100 B safety switch with additional interlocking function

System condition Solenoid control LED Safety outputs Diagnostic output
IN green  red yellow Y1, Y2 ouT

Safety guard open oV On Off Off ov ov

Safety guard closed, oV On Off Flashes 24V 24V

actuator in

Safety guard closed 24V On Off On 24V 24V

and locked

Solenoid interlock cannot 24V On Off Off ov ov

be locked. Safety guard
not correctly closed or
magnet soiled

Failure warning?, 0 V24V On Flashes ? | blinkt/ 24V ov
actuator in On
Failure 0 V24V On Flashes ? | Off ov ov

Y's. refer to flash codes
2 after 30 minutes -> failure
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Electronic solenoid interlock and safety switch MZM 100 / MZM 120

Diagnostic of the MZM 100 B safety switch with serial diagnostic function

Safety switches with serial diagnostic cable have a serial input and output cable instead of the conventional diagnostic output. If safety switches are
daisy-chained, the diagnostic input an output data are transmitted through this series-wiring.

Max. 31 safety switches can be wired in series. For the evaluation of the serial diagnostic cable, either the PROFIBUS-Gateway SD-I-DP-V0-2 or
the Universal Gateway SD-I-U-... are used. This serial diagnostic interface is integrated as slave in an existing field bus system. In this way, the
diagnostic signals can be evaluated by means of a PLC.

The operational information of the request and response bytes is automatically and permanently written in an input byte of the PLC for each safety
switch in the series-wired chain. The request data for each safety switch are transmitted to the component through anoutput byte of the PLC.

In case of a communication error between the fieldbus gateway and the safety switch, the switching condition of the safety switch is maintained.

Failure

A failure has occurred, which resulted in the immediate deactivation of the safety outputs. The failure is reset when the failure cause is
eliminated and bit 7 of the request byte changes from 1 to 0 or when the safety guard is opened.

Failures at the safety outputs will only be deleted upon the next release, as the neutralisation of the failure cannot be detected earlier.

Failure warning
A failure has occurred, which will disable the safety outputs after 30 minutes. The safety outputs initially remain enabled in order to enable a
controlled shutdown of the process and set the machine safely to a hold position. A failure warning is reset when the failure cause is eliminated.

Diagnostic failure (warning)
If an failure (warning) is signalled in an answer byte, detailed information can be read out about this failure (warning).

Bit n°. Request byte Request byte Diagnostic Diagnostic
Failure warning Failure
Bit 0: Magnet in, failure reset Safety output enabled Error output Y1 Error output Y1
Bit 1: Latching force bit Actuator detected Error output Y2 Error output Y2
Bit 2: Latching force bit Solenoid interlock locked Cross-wire Cross-wire
Bit 3: Latching force bit Magnet temperature too high | Magnet temperature too high
Bit 4: Input condition X1 and X2 Locking blocked or F <500 N | Actuator error, coding error
Bit 5: Internal failure Internal failure
Bit 6: Failure warning Communication error between | ---
fieldbus gatewayand safety
switch
Bit 7: Failure reset Failure (enabling path Operating voltage too low Operating voltage too low
switched off)

The described condition is obtained, when bit = 1

Functional example of the diagnostic LED’s, the serial status signals and the safety outputs

System condition LED's Safety outputs Response byte Bit n°®

green red yellow Y1,Y2 AN NG ESH R45N ST B20N 10 R 0)
Safety guard open On Off Off oV 0 0 0 X|O 0|0
Safety guard closed, actuator present On Off Flashes 24V 0 0 0|2 /0 010
Safety guard closed and locked On Off On 24V 0/0 /0 1 0 1|1 12
Solenoid interlock cannot be locked. Safety On Off Flashes oV 0/0 /0 1 0 0|00
guard not correctly closed or magnet soiled
Failure warning®, actuator present On Flashes? | On 24V 0/1 /0 1|0 X1
Failure Oon Flashes? | Off oV 1/0 /0 X0 X|X]|0

Y after 30 minutes -> failure
2 refer to flash codes
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Electronic solenoid interlock and safety switch MZM 100 / MZM 120

Diagnostic of the MZM 120 safety switch with diagnostic output

The operating condition of the solenoid interlock as well as possible failures and faults are signalled by means of three-colour LED’s, installed to the
front of the device.

The green LED indicates that the safety sensor is ready for operation. The supply voltage is on. If the actuator is near the limit of the sensor's swit-
ching distance, the yellow LED will flash. If a failure or failure warning is detected, the red LED will be activated.

If the actuator is near the limit of the sensor‘s switching distance, the yellow LED will flash. The flashing can be used to prematurely detect variations
in the clearance between the sensor and the actuator (e.g. sagging of a safety guard). The sensor must be adjusted before the distance to the actua-
tor increases and before the safety outputs are disabled, thus stopping the machine. If an error is detected, the red LED will be activated.

Blinkcodes (red) Meaning Autonomous Cause
switch-off after

1 flash pulse Failure (warning) 30 min Error in output test or voltage at output Y1 although the
output Y1 output is switched off

2 flash pulses Failure (warning) 30 min Error in output test or voltage at output Y2 although the
output Y2 output is switched off

3 flash pulses Failure (warning) 30 min Cross-wire between the output cables or error at both out-
cross-wire puts. After 30 min., voltage must be switched on/off

5 flash pulses Actuator (target) error 0 min Wrong or defective actuator

6 flash pulses Holding force error 0 min The required holding force > 300 N is not obtained

(misalignment/soiling).

10 flash pulses Magnet temperature 0 min The magnet is too hot:
too high T>70°C

Continuous red Internal failure 0 min

Operating principle of the diagnostic output
The short-circuit proof diagnostic output OUT can be used for central indicating or control functions, for instance in a PLC. (refer to table)

The diagnostic output is not a safety-relevant output!

Failure

Failures, which no longer guarantee the proper functioning of the safety switch (internal failures), will result in the deactivation of the safety outputs
for as long as the risk persists. Failures, which do not immediately affect the safety function of the safety switch (cross-wire, temperature error, short-
circuit + 24 VDC at safety output), will result in a delayed switch-off (refer to table).

After elimination of the failure, the failure message is reset by opening and closing the relevant safety guard. When the safety guard is relocked, the
safety outputs are enabled.

Failure warning
Afailure has occurred, which will disable the safety outputs after 30 minutes. The safety outputs initially remain enabled in order to enable a
controlled shutdown of the process and set the machine safely to a hold position. A failure warning is reset when the failure cause is eliminated.

The diagnostic function of the safety switch with additional interlocking function

System condition Solenoid control LED Safety outputs Diagnostic output
IN green red yellow Y1,Y2 ouT

Safety guard open oV On Off Off oV ov

Safety guard closed, actu- oV On Off Flashes 24V 24V

ator in, door can be locked

Safety guard closed 24V On Off On 24V 24V

and locked

Solenoid interlock cannot 24V On Off Off oV oV

be locked. Safety guard
not correctly closed or
magnet soiled

Failure warning?, 0V/24V Oon Flashes ? | Flashes/ 24V ov
actuator in On
Failure 0V/i24V On Flashes ? | Off oV oV

Y refer to flash codes
2 after 30 minutes -> failure
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Electronic solenoid interlock and safety switch MZM 100 / MZM 120

Diagnostic of the MZM 120 safety switch with serial diagnostic function

Safety switches with serial diagnostic cable have a serial input and output cable instead of the conventional diagnostic output. If safety switches are
daisy-chained, the diagnostic input an output data are transmitted through this series-wiring.

Max. 31 safety switches can be wired in series. For the evaluation of the serial diagnostic cable, either the PROFIBUS-Gateway SD-I-DP-V0-2 or
the Universal Gateway SD-I-U-... are used. This serial diagnostic interface is integrated as slave in an existing field bus system. In this way, the
diagnostic signals can be evaluated by means of a PLC.

The operational information of the request and response bytes is automatically and permanently written in an input byte of the PLC for each safety
switch in the series-wired chain. The request data for each safety switch are transmitted to the component through anoutput byte of the PLC.

In case of a communication error between the fieldbus gateway and the safety switch, the switching condition of the safety switch is maintained.

Failure

A failure has occurred, which resulted in the immediate deactivation of the safety outputs. The failure is reset when the failure cause is
eliminated and bit 7 of the request byte changes from 1 to 0 or when the safety guard is opened.
Failures at the safety outputs will only be deleted upon the next release, as the neutralisation of the failure cannot be detected earlier.

Failure warning

A failure has occurred, which will disable the safety outputs after 30 minutes. The safety outputs initially remain enabled in order to enable a
controlled shutdown of the process and set the machine safely to a hold position. A failure warning is reset when the failure cause is eliminated.

Diagnostic failure (warning)

If an failure (warning) is signalled in an answer byte, detailed information can be read out about this failure (warning).

Bit n°. Request byte

Bit 0: Magnet in, failure reset
Bit 1: Latching force bit

Bit 2: Latching force bit

Bit 3: Latching force bit

Bit 4:

Bit 5:

Bit 6:

Bit 7: Failure reset

The described condition is obtained, when bit = 1

Request byte

Safety output enabled
Actuator detected
Solenoid interlock locked

Input condition X1 and X2

Failure warning

Failure (enabling path
switched off)

Diagnostic

Failure warning

Error output Y1

Error output Y2

Cross-wire

Magnet temperature too high
Locking blocked or F <300 N
Internal failure
Communication error between
fieldbus gatewayand safety
switch

Operating voltage too low

Functional example of the diagnostic LED’s, the serial status signals and the safety outputs

System condition

Safety guard open

Safety guard closed, actuator in,

door can be locked

Safety guard closed

and locked

Solenoid interlock cannot be locked. Safety
guard not correctly closed or magnet soiled
Failure warning?,

actuator in

Failure

Y refer to flash codes
2 after 30 minutes -> failure
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LED's

green red yellow
On Off Off

On Off Flashes
On Off On

On Off Flashes

On Flashes ? | On

On Flashes ? | Off

Safety outputs
Y1, Y2

ov
24V
24V

oV

24V

ov

Diagnostic

Failure

Error output Y1

Error output Y2

Cross-wire

Magnet temperature too high
Actuator error, coding error
Internal failure

Operating voltage too low

Response byte Bit n°®

7 6 5 4 3 2 1 O
0 /0 0|X |0 0|00
0 001 /001 0
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Electronic solenoid interlock AZM 200 and
safety switch AZ 200 with separate actuator

Classification:
= PL e/ category 4
to EN ISO 13849-1
= Up to SIL 3 to IEC 61508
= PFH value: 4,0 x 10°/ h

SCHMERSAL
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Actuation advantages

= Integrated door detection sensor

= Sensor technology permits an offset of + 5 mm between actuator and interlock
= 3 LED’s to show the operating status

= Accurate adjustment through slotted holes

Wiring advantages
= 2 short-circuit proof, p-type safety outputs (24 VDC per 250 mA)
= Self-monitored series-wiring of max. 31 sensors in PL e / category 4 to EN ISO 13849-1

= Integral cross-wire, wire breakage and external voltage monitoring of the safety
cables up to the control cabinet

Diagnostic advantages
= Detailed status information through LED and diagnostic output
= Optionally serial diagnostic cables for series-wiring

= Increased availability by pre-signalling of failures during machine operation,
e.g. sagging of a safety guard
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Electronic solenoid interlock and safety switch AZ/AZM 200

AZM 200
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Solenoid interlock

(Solenoid interlock monitoring)

« Thermoplastic enclosure

« Sensor technology permits an offset
of + 5 mm between actuator and interlock

« Intelligent diagnostic

 Accurate adjustment through slotted holes

« 3 LED’s to show the operating status
(refer to table)

* Manual release

« 2 safety outputs, 1 diagnostic output

« Latching force 30 N

« Available with AS-Interface Safety at Work

« Suitable for applications
(without additional second switch)
- up to PL e/category 4 to EN ISO 13849-1
- suitable for SIL 3 applications to IEC 61508

« Series-wiring of max. 31 components,
without detriment to the category

Approvals

®- Cce

AZM 2000-T-@®

No. | Option | Description
® | sSK Screw terminals
ccC Cage clamps
ST1 Connector M23, (8+1)-pole
ST2 Connector M12, 8-pole
@ | 1P2PW | 1 diagnostic output and
2 safety outputs, all p-type
and combined diagnostic
signal: safety guard closed
AND solenoid interlock locked
SD2P Serial diagnostic output and
2 safety outputs, p-type
® Power to unlock
A Power to lock
78

Standards: IEC/EN 60947-5-1,
EN ISO 13849-1,

IEC 61508, IEC 60947-5-3

Enclosure: glass-fibre reinforced

thermoplastic, self-extinguishing

Mechanical life: > 1 million operations

Frax: 2000 N
Latching force: 30N
Protection class: IP67 to EN 60529
Protection class: Il, @

Overvoltage category: I}
Degree of pollution: 3
Connection: screw terminals
or cage clamps or
connector M12 or M23
min. 0.25 mm?

max. 1.5 mm?

(incl. conductor ferrules)

Cable section:

Cable entry: M20
Series-wiring: max. 31 components
Cable length: max. 200m

(Cable length and cable section alter the
voltage drop depending on the output current)
Ambient conditions:

Ambient temperature: -25°C ... +60 °C
Storage and transport
temperature: -25°C ... +85°C

Relative humidity: 30% ... 95%,

non-condensing

Resistance to vibration: 10...55 Hz,
amplitude 1Imm
Resistance to shock: 30g/11 ms
Switching frequency f: 1Hz
Response time: <60 ms
Duration of risk: <120 ms
Time to readiness: <4s
Actuating speed: <0.2m/s
Electrical data:
U, 24 VDC -15% / +10%
(stabilised PELV)
le: 1.2A
lo: max. 0.5A
Uimp: 800 V
U; 32 VDC
Fuse rating:
- Screw terminals or cage clamps: <4A

when used to UL 508;

- Connector M12 or M23: <2A

The solenoid interlocks and the actuator unit
must be ordered separately!

As long as the actuator unit is inserted in the
solenoid interlock, the unlocked safety guard
can be relocked. In this case, the safety
outputs are re-enabled; opening the safety
guard is not required.

Actuators and accessories refer to page 94

Wiring and connectors
refer to page 112

Safety inputs X1 and X2:

Uesitow! -3V..5V
Urx%“H\r]h: 15V..30V
les: typically 2 mA at 24 V

Safety outputs Y1 and Y2:
p-type, short-circuit proof

Uet: 0V upto 4V under U,
log: max. je 0.25 A
Utilisation category: DC-13
Leakage current | : <0.5mA

Diagnostic output OUT:
p-type, short-circuit proof

Ues: 0V upto 4V under U,
leo: max. 0.05 A
Utilisation category: DC-13
Wiring capacitance for
serial diagnostic: max. 50 nF
Solenoid control IN:
Ueaton: -3V..5V
Ueapign: 15V..30V
lea: typically 10 mA at 24 V,
dynamically 20 mA
Solenoid: 100% ED
LED functions:
Green Supply voltage on
Yellow Operating status
Red Error (refer to flash codes)
Classification:
Standards: EN ISO 13849-1; IEC 61508
PL: e
Category: 4
PFH value: 4.0x10°/h
SIL: suitable for SIL 3 applications
Mission time: 20 years

Integrated connectors

M23, (8+1)-pole SN
(Suffix -ST1) 7
2
T 8
5

M12, 8-pole 6 b
(Suffix -ST2) 7 3

173 2
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Electronic solenoid interlock and safety switch AZ/AZM 200

AZM 200 B
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Safety switch with interlocking function
(Actuator monitoring)
« Thermoplastic enclosure
« Sensor technology permits an offset
of + 5 mm between actuator and interlock
« Intelligent diagnostic
 Accurate adjustment through slotted holes
* 3 LED’s to show the operating status
(refer to table)
* Manual release
« 2 safety outputs, 1 diagnostic output
« Latching force 30 N
« Available with AS-Interface Safety at Work

« Suitable for applications
(without additional second switch)
- up to PL e/category 4 to EN ISO 13849-1
- suitable for SIL 3 applications to IEC 61508

« Series-wiring of max. 31 components,
without detriment to the category

Approvals

®- Ce

AZM 200 B @-T-@®

No. | Option | Description
® | sSK Screw terminals
ccC Cage clamps
ST1 Connector M23, (8+1)-pole
ST2 Connector M12, 8-pole
@ | 1P2PW | 1 diagnostic output and
2 safety outputs, all p-type
and combined diagnostic
signal: safety guard closed
AND solenoid interlock locked
SD2P Serial diagnostic output and
2 safety outputs, p-type
® Power to unlock
A Power to lock

& SCHMERSAL

Standards: IEC/EN 60947-5-1,
EN ISO 13849-1,

IEC 61508, IEC 60947-5-3

Enclosure: glass-fibre reinforced

thermoplastic, self-extinguishing

Mechanical life: > 1 million operations

Frax: 2000 N
Latching force: 30N
Protection class: IP67 to EN 60529
Protection class: Il, @

Overvoltage category: I}
Degree of pollution: 3
Connection: screw terminals
or cage clamps or
connector M12 or M23
min. 0.25 mm?

max. 1.5 mm?2

(incl. conductor ferrules)

Cable section:

Cable entry: M20
Series-wiring: max. 31 components
Cable length: max. 200m

(Cable length and cable section alter the
voltage drop depending on the output current)
Ambient conditions:

Ambient temperature: -25°C ... +60 °C
Storage and transport
temperature: -25°C ... +85°C

Relative humidity: 30% ... 95%,

non-condensing

Resistance to vibration: 10...55 Hz,
amplitude 1Imm
Resistance to shock: 30g/11 ms
Switching frequency f: 1Hz
Response time: <60 ms
Duration of risk: <120 ms
Time to readiness: <4s
Actuating speed: <0.2m/s
Electrical data:
U, 24 VDC -15% / +10%
(stabilised PELV)
le: 1.2A
lo: max. 0.5A
Uimp: 800 V
u; 32VDC
Fuse rating:
- Screw terminals or cage clamps: <4A

when used to UL 508;

- Connector M12 or M23: <2A

The safety switch with interlocking function and
the actuator must be ordered separately!

Actuators and accessories refer to page 94

Wiring and connectors
refer to page 112

Safety inputs X1 and X2:

Ueariow: -3V..5V
Ueanign: 15V...30V
les: typically 2 mA at 24 V

Safety outputs Y1 and Y2:
p-type, short-circuit proof

Uet: 0V upto 4V under U,
log: max. je 0.25 A
Utilisation category: DC-13
Leakage current |: <0.5mA

Diagnostic output OUT:
p-type, short-circuit proof

Ues: 0V upto4Vunder U,
lep: max. 0.05 A
Utilisation category: DC-13
Wiring capacitance for
serial diagnostic: max. 50 nF
Solenoid control IN:
Ueaton: -3V..5V
Ueaprign: 15V..30V
lea: typically 10 mA at 24 V,
dynamically 20 mA
Solenoid: 100% ED
LED functions:
Green Supply voltage on
Yellow Operating status
Red Error (refer to flash codes)
Classification:
Standards: EN ISO 13849-1; IEC 61508
PL: e
Category: 4
PFH value: 4.0x10°/h
SIL: suitable for SIL 3 applications
Mission time: 20 years

Integrated connectors

M23, (8+1)-pole SN
(Suffix -ST1) 7
2
T 8
5

M12, 8-pole 6 b
(Suffix -ST2) 7 3

173 2
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AZM 200...-2568

Solenoid interlock with button and LED
(Solenoid interlock monitoring)
» Thermoplastic enclosure
* Sensor technology permits an offset
of £ 5 mm between actuator and interlock
* Intelligent diagnostic
* Accurate adjustment through slotted holes
* 3 LED’s to show the operating status
(refer to table)
» Manual release
« 2 safety outputs, 1 diagnostic output
« Latching force 30 N
» Connector M23, 12-pole

* Suitable for applications
(without additional second switch)
- up to PL e/category 4 to EN ISO 13849-1
- suitable for SIL 3 applications to IEC 61508

* Series-wiring of max. 31 components,
without detriment to the category

Approvals

®- Cce

AZM 200ST-T-1P2PW-1-2568

No. | Option | Description
@ Power to unlock
A Power to lock
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Standards:

IEC/EN 60947-5-1,
EN ISO 13849-1,

IEC 61508, IEC 60947-5-3

Enclosure:

glass-fibre reinforced

thermoplastic, self-extinguishing

Mechanical life:
Frnax

Latching force:
Protection class:
- Button:

- LED:
Protection class:

= 1 million operations
2000 N

30N

IP65 to EN 60529
IP65, 24 VDC

P65, white, 24 VDC
I, @

Overvoltage category: I}
Degree of pollution: 3

Connection: connector M23, 12-pole
Series-wiring: max. 31 components
Cable length: max. 200m

(Cable length and cable section alter the

voltage drop depending on the output current)
Ambient conditions:
Ambient temperature:

- Power to unlock -25°C ... +60 °C
- Power to lock -25°C ... +50 °C
Storage and transport
temperature: -25°C ... +85°C
Relative humidity: 30% ... 95%,
non-condensing
Resistance to vibration: 10...55 Hz,
amplitude 1mm
Resistance to shock: 30g/11 ms
Switching frequency f: 1Hz
Response time: <60 ms
Duration of risk: <120 ms
Time to readiness: <4s
Actuating speed: <0.2m/s
Electrical data:
U, 24VDC -15% / +10%
(stabilised PELV)
[ 1.2A
lo: max. 0.5 A
Uimp: 800 V
U: 32VDC
Fuse rating: <4A

The solenoid interlocks and the actuator unit
must be ordered separately!

As long as the actuator unit is inserted in the
solenoid interlock, the unlocked safety guard
can be relocked. In this case, the safety
outputs are re-enabled; opening the safety
guard is not required.

Actuators and accessories refer to page 94

Wiring and connectors
refer to page 112

Safety inputs X1 and X2:

Ussiiow: -3V..5V
Uesmigh: 15V...30V
les: >2mAat24V

Safety outputs Y1 and Y2:
p-type, short-circuit proof

Ues: 0V upto4VunderU,
lgs: max. je 0.25A
Utilisation category: DC-13
Leakage current |.: <0.5mA

Diagnostic output OUT:
p-type, short-circuit proof

Ue: 0V upto4Vunder U,
lep: max. 0.05 A
Utilisation category: DC-13
Wiring capacitance for
serial diagnostic: max. 50 nF
Solenoid control IN:
Uesriow: -3V..5V
Ueapign: 15V..30V
loa: typically 10 mA at 24 V,
dynamically 20 mA
Solenoid: 100% ED
LED functions:
Green Supply voltage on
Yellow Operating status
Red Error
Classification:
Standards: EN ISO 13849-1; IEC 61508
PL: e
Category: 4
PFH value: 4.0x10°/h
SIL: suitable for SIL 3 applications
Mission time: 20 years
Connection:
M23, 12-pole
Accessories:

Connector plug M23, 12-pole, 5m 101208520
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Electronic solenoid interlock and safety switch AZ/AZM 200

Safety monitoring module Serial diagnostic

Interlocks with power to lock principle may Depending on the component variant, the Detailed information about the use of the
only be used in special cases after a thorough following diagnostic signals are transmitted: serial diagnostics can be found in the
evaluation of the accident risk, since the operating instructions of the PROFIBUS-
guarding device can immediately be opened on  1P2PW-Variant: Gateway SD-I-DPV0-2 and the Universal-
failure of the electrical power supply or when ouT Combined diagnostic signal: Gateway SD-I-U-.... and in the instructions
the main switch is opened. safety guard closed and solenoid for the integration of the SD-Gateway.

interlock locked

Operating principle of the diagnostic output
The short-circuit proof diagnostic output OUT
can be used for central indicating or control
functions, for instance in a PLC.

The diagnostic output is not a
safety-relevant output!

5 QNoe

For manual release the triangular key is
included in delivery.
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Series-wiring of the AZM 200 (B) with conventional diagnostic output
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n devices max.
31 components in series

Y1 and Y2 = Safety outputs — Safety controller

The voltage is supplied to both safety inputs of the last safety switchgear of the chain (considered from the safety-monitoring module).
The safety outputs of the first safety switchgear are connected to the safety-monitoring module.

Series-wiring of the AZM 200 (B) with serial diagnostic function
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n devices max.
31 components in series

Y1 and Y2 = Safety outputs — Safety controller
SD-IN — Gateway — Field bus

The safety outputs of the first safety switchgear are connected to the safety-monitoring module.
The serial Diagnostic Gateway is connected to the serial diagnostic input of the first safety switchgear.
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Electronic solenoid interlock and safety switch AZ/AZM 200

Diagnostic of the AZM 200 (B) solenoid interlock with diagnostic output

The operating condition of the solenoid interlock as well as possible failures and faults are signalled by means of three-colour LED’s, installed to the
front of the device.

The green LED indicates that the safety sensor is ready for operation. The supply voltage is on. If the actuator is near the limit of the sensor's
switching distance, the yellow LED will flash. The flashing can be used to prematurely detect variations in the clearance between the sensor and the
actuator (e.g. sagging of a safety guard). The sensor must be adjusted before the distance to the actuator increases and before the safety outputs
are disabled, thus stopping the machine. If an error is detected, the red LED will be activated.

Flash codes (red) Meaning Autonomous Cause
switch-off after
1 flash pulse Failure (warning) 30 min Error in output test or voltage
output Y1 at output Y1 although the output is switched off
2 flash pulses Failure (warning) 30 min Error in output test or voltage
output Y2 at output Y2 although the output is switched off
3 flash pulses Failure (warning) 30 min Cross-wire between the output cables or error at both
Cross-wire outputs
4 flash pulses Failure (warning) ambient 30 min Temperature measurement indicates too high an inner
temperature too high temperature
5 flash pulses Error target 0 min Wrong or defective actuator
6 flash pulses Error target combination 0 min An invalid combination of targets was detected

(Latch breakage or tampering attempt)
Continuous red Internal failure 0 min

Operating principle of the diagnostic output
The short-circuit proof diagnostic output OUT can be used for central indicating or control functions, for instance in a PLC.
The diagnostic output is not a safety-relevant output!

Depending on the component variant, the following diagnostic signals are transmitted:
ouT Combined diagnostic signal:safety guard closed and solenoid interlock locked

Failure

Failures, which no longer guarantee the proper functioning of the AZM 200 solenoid interlock (internal failures), will result in a deactivation of the sa-
fety outputs. Failures, which do not immediately affect the safety function of the AZM 200 solenoid interlock (cross-wire, temperature error, short-cir-
cuit + 24 VDC at safety output), will result in a delayed switch-off (see table). After elimination of the failure, the failure message is reset by opening

and closing the relevant safety guard. The safety outputs are enabled and allow a restart of the machine.

A locking chain must be permanently locked to enable the restart.

Failure warning

A failure has occurred, which will disable the safety outputs after 30 minutes. The safety outputs initially remain enabled in order to enable a
controlled shutdown of the process and set the machine safely to a hold position. A failure warning is reset in the slave when the failure cause is
eliminated.

System condition Solenoid control IN LED Safety outputs Diagnostic
Y1,Y2 output

Power-to-unlock  Power-to-lock  green red yellow  AZM 200... AZM 200 B... ouT

Safety guard open 24V (0V) 0V (24V) On Off Off ov ov ov

Safety guard closed, 24V ov On Off Off oV ov ov

actuator not inserted

Safety guard closed, 24V ov On Off Flashes ov 24V 24V

actuator inserted,

not locked

Safety guard closed, oV 24V On Off Flashes ov 24V ov

actuator inserted,
locking impossible

Safety guard closed, oV 24V On Off On 24V 24V 24\
actuator inserted

and locked

Failure warning®, oV 24V On Flashes? | On 24V 24V Y ov
Solenoid interlock locked

Failure 0V (24V) 24V (0V) On Flashes? | Off oV ov ov

D after 30 minutes -> failure
2 refer to flash codes
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Diagnostic of the AZM 200 (B) solenoid interlock with serial diagnostic function

Solenoid interlocks with serial diagnostic function have a serial input and output cable instead of the conventional diagnostic output. If solenoid inter-
locks are daisy-chained, the diagnostic input an output data are transmitted through this series-wiring.

Max. 31 solenoid interlocks can be wired in series. For the evaluation of the serial diagnostic cable, either the PROFIBUS-Gateway SD-I-DP-V0-2
or the Universal Gateway SD-I-U-... are used. This serial diagnostic interface is integrated as slave in an existing field bus system. In this way, the
diagnostic signals can be evaluated by means of a PLC.

The operational information of the response and diagnostic data is automatically and permanently written in an input byte of the PLC
for each solenoid interlock in the series-wired chain. The request data for each solenoid interlock are transmitted to the component through an output

byte of the PLC.

In case of a communication error between the fieldbus gateway and the solenoid interlock, the switching condition of the solenoid interlock is

maintained.

Failure

A failure has occurred, which resulted in the immediate deactivation of the safety outputs. The failure is reset when the failure cause is eliminated
and bit 7 of the request byte changes from 1 to 0 or when the safety guard is opened.
Failures at the safety outputs will only be deleted upon the next release, as the neutralisation of the failure cannot be detected earlier.

Failure warning

A failure has occurred, which will disable the safety outputs after 30 minutes. The safety outputs initially remain enabled in order to enable a cont-
rolled shutdown of the process and set the machine safely to a hold position. A failure warning is reset when the failure cause is eliminated.

Diagnostic failure (warning)

If an failure (warning) is signalled in an answer byte, detailed information can be read out about this failure (warning).

Bit n° Request byte

Bit O: Magnet in, independent of
power-to-lock or power-to-
unlock principle

Bit 1:

Bit 2:

Bit 3:

Bit 4:

Bit 5:

Bit 6:

Bit 7: Failure reset

The described condition is obtained, when bit = 1

Response byte

Safety output enabled

Actuator detected

Actuator detected and locked
Input condition X1 and X2
Safety guard detected
Failure warning

Failure (enabling path
switched off)

Diagnostic
Failure warning

Error output Y1

Error output Y2

Cross-wire

Ambient temperature too high
Internal failure
Communication error between
fieldbus gateway and solenoid
interlock

Operating voltage too low

Functional example of the diagnostic LED’s, the serial status signals and the safety outputs

System condition

Supply voltage on, safety guard open
Safety guard closed, actuator present
Safety guard closed and locked
Failure warning ¥, safety guard locked
Failure

D after 30 minutes -> Failure

& SCHMERSAL

LED's

green red yellow
On Off Off

On Off Flashes
On Off On

On Flashes | On

On Flashes | Off

Safety outputs

Y1,Y2
ov
oV
24V
24V
oV

Diagnostic
Failure

Error output Y1

Error output Y2

Cross-wire

Ambient temperature too high
Wrong or defective actuator
Internal failure

Response byte Bit n°.

7 6 5 4 3 2 1 0
0 0 0 |X 0000
0/0 0 X 0 0|10
0/0 0 1 0 1|1 1
0/1/0 1 01|11
1 0/0 X 0 X X|0
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AZM 200 D

220

Solenoid interlock with
two dual-channel enabling paths
« 2 safety outputs for door closed,
2 safety outputs for door locked
« 1 diagnostic output
« Optionally with potential-free button and LED
« Sensor technology permits an offset
of £ 5 mm between actuator and interlock
« Accurate adjustment through slotted holes
* 3 LED’s to show the operating status
* Manual release
 Holding force 2000 N
« Latching force 30 N

« Suitable for applications
(without additional second switch)
Safety guard monitoring
- PL e/category 4 to EN 1SO 13849-1
- suitable for SIL 3 applications to IEC 61508
Guard lock monitoring
- PL d/category 3 to EN ISO 13849-1
- suitable for SIL 2 applications to IEC 61508

Approvals

@ Cce

AZM 200 D ©-T-1P2P2P-@

No. | Option | Description
® | sK Screw terminals
ccC Cage clamps
ST1 Connector M23, (8+1)-pole
ST2 Connector M12, 8-pole
ST3 Connector M23, 12-pole
only for -2568
@ Power to unlock
A Power to lock
©) Without
2568 With button and LED,
only for ST3
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Standards: IEC/EN 60947-5-1, EN I1SO 13849-1,
IEC 61508, IEC 60947-5-3
glass-fibre reinforced
thermoplastic, self-extinguishing
> 1 million operations

Enclosure:

Mechanical life:

Frax: 2000 N
Latching force: 30N
Response time: <60 ms
Duration of risk: <120 ms
Time to readiness: <4s
Actuating speed: <0,2m/s
Protection class: IP67 to EN 60529
- Button: IP65, 24 VDC
- LED: IP65, white, 24 VDC
Protection class: Il, @

Overvoltage category: I}

Degree of pollution: 3

Connection: screw terminals

or cage clamps or

connector M12 or M23

min. 0.25 mm?

max. 1.5 mm?

(incl. conductor ferrules)

M20

max. 200m

(Cable length and cable

section alter the voltage drop

depending on the output current)
Switching distances to IEC 60947-5-3:

Cable section:

Cable entry:
Cable length:

Assured switching distance s,,: 14 mm
Assured switch-off distance s,;: 22 mm
Switching frequency f: 1Hz
Ambient conditions:

Ambient temperature: -25°C ... +60 °C
Storage and transport

temperature: -25°C ... +85°C

Relative humidity: 30% ... 95%,

non-condensing

Resistance to vibration: 10...55 Hz,

amplitude 1Imm

Resistance to shock: 30g/11 ms
Electrical data:

U, 24 VDC -15% / +10%

(stabilised PELV)

lo: 1,2A

Required rated short-circuit current: 100 A

As long as the actuator unit is inserted in the
solenoid interlock, the unlocked safety guard
can be relocked. In this case, the safety
outputs are re-enabled; opening the safety
guard is not required.

The solenoid interlocks and the actuator unit
must be ordered separately!
Actuators and accessories refer to page 94

Wiring and connectors
refer to page 112

lo: max. 0,5A
U\mn: 0,8 kV
U; 32VDC
Fuse rating:
- Screw terminals or cage clamps: <4 Abei
when used to UL 508;
- Connector M12 or M23: <2A
Safety inputs X1 and X2:
- Uess\ ow- -3V..5V
- Uegmiign” 15V...30V
les! typically 2 mA at 24 V

Safety outputs Y1 ... Y4:
p-type, short-circuit proof

Ui 0V upto4Vunder U,
let:

-Yland Y2: max. per 0,25 A
- Y3 and Y4: max. 0,1 A*
Utilisation category: DC-13
I <0,5mA

Diagnostic output OUT:
p-type, short-circuit proof

Ues: 0V upto 4V under U,
lez: max. 0,1 A*
Utilisation category: DC-13

* Residual current through
outputs Y3, Y4, OUT: I3+ Iy, + loyr < 0,1 A

Solenoid control IN:

= Uesiow' -3V..5V
- Ueghigh: 15V..30V
los: typically 10 mA at 24 V,
dynamically 20 mA
Solenoid: 100% ED
LED functions:
Green Supply voltage on
Yellow Operating status
Red Error

Integrated connectors
M23, (8+1)-pole

(Suffix -ST1)
T
M12, 8-pole 6 A
(Suffix -ST2) 7 3
T 2
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Classification:
Safety guard monitoring

Standards: EN ISO 13849-1; IEC 61508
PL: e
Category: 4
PFH value: 4,0x10°/h
SIL: suitable for SIL 3 applications
Mission time: 20 years

Guard lock monitoring

Standards: EN ISO 13849-1; IEC 61508
PL: d
Category: 3
PFH value: 1,0x 107 /h
SIL: suitable for SIL 2 applications
Mission time: 20 years

Integrated connectors
M23, 12-pole

(Suffix -ST3)
only for -2568

A115

:]
]
YT ]
72 ]
o]

Accessories:
Connector plug M23, 12-pole, 5m 101208520

& SCHMERSAL

Enabling path 1 is represented by the safety
outputs Y1/Y2 of the AZM 200 D.

It switches when the actuator is detected for
applications up to PL e / control category 4.

Enabling path 2 (Y3/Y4) enables both outputs,
when the actuator is detected AND the locking
target is detected AND the locking condition is
detected.

Interlocks with power to lock principle may
only be used in special cases after a thorough
evaluation of the accident risk, since the
guarding device can immediately be opened on
failure of the electrical power supply or when
the main switch is opened.

87



Electronic solenoid interlock and safety switch AZ/AZM 200

Diagnostic function of the AZM 200 D

The operating condition of the safety switch as well as possible failures and faults are signalled by means of three-colour LED’s, installed to the front of
the device.

The green LED indicates that the safety sensor is ready for operation. The supply voltage is on. If the actuator is near the limit of the sensor‘s switching
distance, the yellow LED will flash. The flashing can be used to prematurely detect variations in the clearance between the sensor and the actuator (e.g.
sagging of a safety guard). The sensor must be adjusted before the distance to the actuator increases and before the safety outputs are disabled, thus
stopping the machine. If an error is detected, the red LED will be activated.

If a failure or failure warning is detected, the red LED will flash

Blinkcodes (red) Meaning Autonomous Cause
switch-off after

1 flash pulse Failure (warning) 30 min Error in output test or voltage at output Y1 although the
output Y1 output is switched off

2 flash pulses Failure (warning) 30 min Error in output test or voltage at output Y2 although the
output Y2 output is switched off

3 flash pulses Failure (warning) 30 min Cross-wire between the output cables or error at both
cross-wire outputs

4 flash pulses Failure (warning) ambient 30 min Temperature measurement indicates too high an inner
temperature too high temperature

5 flash pulses Error target 0 min Wrong or defective actuator

6 flash pulses Error target combination 0 min An invalid combination of targets was detected

(Latch breakage or tampering attempt)
Continuous red Internal failure 0 min

Operating principle of the diagnostic output
The short-circuit proof diagnostic output OUT can be used for central indicating or control functions, for instance in a PLC.
The diagnostic output is not a safety-relevant output!

Depending on the component variant, the following diagnostic signals are transmitted:
ouT Combined diagnostic signal:safety guard closed and solenoid interlock locked

Failure

Failures, which no longer guarantee the proper functioning of the AZM 200 solenoid interlock (internal failures), will result in a deactivation of the
safety outputs. Failures, which do not immediately affect the safety function of the AZM 200 solenoid interlock (cross-wire, tem perature error, short-
circuit + 24 VDC at safety output), will result in a delayed switch-off (see table). After elimina tion of the failure, the failure message is reset by ope-
ning and closing the relevant safety guard. The safety outputs are enabled and allow a restart of the machine. A locking chain must be permanently
locked to enable the restart.

Failure warning

Afailure has occurred, which will disable the safety outputs after 30 minutes. The safety outputs initially remain enabled in order to enable a
controlled shutdown of the process and set the machine safely to a hold position. A failure warning is reset in the slave when the failure cause is
eliminated.

System condition Solenoid control LED Safety outputs Diagnostic
IN output

Power-to-unlock Power-to-lock green red yellow Y1 Y2 Y3 Y4 ouT

Safety guard open 24V (0V) oV ((24V) |On Off Off ov | 0V | 0oV | 24V ov

Safety guard closed, 24V oV On Off Flashes | 24V | 24V | 0V | 24V ov

actuator not inserted 3 Hz

Safety guard closed, 24V oV On Off Flashes | 24V | 24V | OV | 24V 24V

actuator inserted, not locked

Safety guard closed, oV 24V On Off Flashes | 24V | 24V | OV | 24V 24V

actuator inserted, locking impossible

Safety guard closed, oVv 24V On Off On 24V | 24V | 24V | OV 24V

actuator inserted and locked

Failure warning®, oV 24V On |Flashes? | On 24 24 | 24V | OV ov

Solenoid interlock locked VoV

Failure 0V (24V) 24V (0V) |On | Flashes? Off OV | 0V |24V | 0OV ov

D after 30 minutes -> failure
2 refer to flash codes
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AZ 200
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Safety switch
* Thermoplastic enclosure
« Sensor technology permits an offset of
+ 5 mm between actuator and safety switch
« Intelligent diagnostic
 Accurate adjustment through slotted holes
* 3 LED’s to show the operating status
(refer to table)
« 2 safety outputs, 1 diagnostic output
* Holding force 30 N
« Available with AS-Interface Safety at Work

« Suitable for applications
(without additional second switch)
- up to PL e/category 4 to EN 1SO 13849-1
- suitable for SIL 3 applications to IEC 61508

 Series-wiring of max. 31 components,
without detriment to the category

Approvals

®- Ce

AZ 2000-T-@
No. | Option | Description
® | sK Screw terminals
ccC Cage clamps
ST1 Connector M23, (8+1)-pole
ST2 Stecker M12, 8-polig
@ | 1P2P 1 diagnostic output and
2 safety outputs,
all p-type
SD2P serial diagnostic output

and 2 safety outputs,
p-type

90

Standards: EN 60947-5-3, EN ISO 13849-1,
IEC 61508
Enclosure: glass-fibre reinforced

thermoplastic, self-extinguishing

Mechanical life: > 1 million operations

Holding force: 30N
Protection class: IP67 to EN 60529
Protection class: 11, @

Overvoltage category: ]
Degree of pollution: 3
Connection: screw terminals
or cage clamps or

connector M12 or M23

Cable section: min. 0.25 mm2,

max. 1.5 mm?

(incl. conductor ferrules)

Cable entry: M20
Series-wiring: max. 31 components
Cable length: max. 200m

(Cable length and cable section alter the
voltage drop depending on the output current)
Switching distances to EN 60947-5-3:

S 6.5 mm
S.o: 4.0 mm
S, 30 mm
Hysteresis: max. 1.5 mm
Repeat accuracy: <0.5mm
Switching frequency f: 1Hz
Ambient conditions:

Ambient temperature: -25°C ... +70°C
Storage and transport

temperature: -25°C ... +85°C

Relative humidity: 30% ... 95%,

non-condensing

Resistance to vibration: 10 ... 55 Hz,

amplitude 1 mm
Resistance to shock: 30g/11ms
Switching frequency f: 1Hz
Response time: <60 ms
Duration of risk: <120 ms
Time to readiness: <4s
Actuating speed: <0.2m/s

The safety switch and theactuator unit must
be ordered separately!

Actuators and accessories refer to page 94

Wiring and connectors
refer to page 112

Electrical data:

U 24 VDC -15%/+10%
(stabilised PELV)
l: 0.7A
lo: max. 0.1 A
Uinmp: 800 V
U; 32 VDC
Fuse rating:
- Screw terminals or cage clamps: <4 Awhen
used to UL 508;
- Connector M12 or M23: <2A
Safety inputs X1 and X2: only for -1P2P
and -SD2P
Uesiow: -3V..5V
Ueapign: 15V..30V
lea: typically 2 mA at 24 V
Safety outputs Y1 and Y2: p-type,
short-circuit proof
Ui 0V upto4Vunder U,
la: max. je 0.25 A
Utilisation category: DC-13
Leakage current Ir: <0.5mA
Diagnostic output OUT: p-type,
short-circuit proof
U, 0V upto4Vunder U,
lop: max. 0.05 A
Utilisation category: DC-13
Wiring capacitance for
serial diagnostic: max. 50 nF

LED functions:

Green Supply voltage on
Yellow Operating status
Red Error (refer to flash codes)
Classification:

Standards: EN ISO 13849-1; IEC 61508
PL: e
Category: 4
PFH value: 4.0x10°/h
SIL: suitable for SIL 3 applications
Mission time: 20 years

Integrated connector

M23, (8+1)-pole SN
(Suffix -ST1) 7
2
T 8
5

M12, 8-pole 6 b
(Suffix -ST2) 7 3

173 2
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Electronic solenoid interlock and safety switch AZ/AZM 200

Serial diagnostic Note

Operating principle of the diagnostic output  Detailed information about the use of the The wiring examples of the AZ 200 are identical
The short-circuit proof diagnostic output OUT serial diagnostics can be found in the to those of the AZM 200 series (refer to page 82).
can be used for central indicating or control operating instructions of the PROFIBUS- Derogation: IN not assigned in the version with
functions, for instance in a PLC. Gateway SD-I-DPV0-2 and the Universal- conventional diagnostic output.

Gateway SD-I-U-.... and in the instructions
The diagnostic output is not a for the integration of the SD-Gateway.

safety-relevant output!
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Electronic solenoid interlock and safety switch AZ/AZM 200

Diagnostic of AZ 200 safety switch with diagnostic output

The operating condition of the safety switch as well as possible failures and faults are signalled by means of three-colour LED's, installed to the front
of the device.

The green LED indicates that the safety sensor is ready for operation. The supply voltage is on. If the actuator is near the limit of the sensor's
switching distance, the yellow LED will flash. The flashing can be used to prematurely detect variations in the clearance between the sensor and the
actuator (e.g. sagging of a safety guard). The sensor must be adjusted before the distance to the actuator increases and before the safety outputs
are disabled, thus stopping the machine. If an error is detected, the red LED will be activated.

Flash codes Meaning Autonomous Cause
switch-off after

1 flash pulse Failure (warning) 30 min Error in output test or voltage at output Y1 although the
output Y1 output is switched off

2 flash pulses Failure (warning) 30 min Error in output test or voltage at output Y2 although the
output Y2 output is switched off

3 flash pulses Failure (warning) 30 min Cross-wire between the output cables or error at both
Cross-wire outputs

4 flash pulses Failure (warning) ambient 30 min Temperature measurement indicates too high an inner
temperature too high temperature

5 flash pulses Error target 0 min Wrong or defective actuator

6 flash pulses Error target combination 0 min An invalid combination of targets was detected

(Latch breakage or tampering attempt)
Continuous red Internal failure 0 min

Operating principle of the diagnostic output
The short-circuit proof diagnostic output OUT can be used for central indicating or control functions, for instance in a PLC.
The diagnostic output is not a safety-relevant output!

Depending on the component variant, the following diagnostic signals are transmitted:
ouT Safety guard closed, actuator inserted and no failure detected

Failure

Failures, which no longer guarantee the proper functioning of the AZ 200 safety switch (internal failures), will result in an immediate deactivation of
the safety outputs. Failures, which do not immediately affect the safety function of the AZ 200 safety switch (cross-wire, temperature error, short-
circuit + 24 VDC at safety output), will result in a delayed switch-off (refer to table). After elimination of the failure, the failure message is reset by
opening and closing the relevant safety guard. The safety outputs are enabled and allow a restart of the machine.

Failure warning
A failure has occurred, which will disable the safety outputs after 30 minutes. The safety outputs initially remain enabled in order to enable a cont-
rolled shutdown of the process and set the machine safely to a hold position. A failure warning is reset when the failure cause is eliminated.

The diagnostic function of the AZ 200 safety switch

System condition LED Safety outputs Diagnostic output
green red yellow Y1,Y2 ouT

Safety guard open On Off Off ov oV

Safety guard closed, On Off Off oV oV

actuator not inserted

Safety guard closed, On Off On 24V 24V

actuator inserted (when X1 =X2=24V)

Failure warning®, actuator inserted, On Flashes? On 24V oV

switch-off approaching (when X1 = X2 =24V)

Failure On Flashes aus ov ov

Y after 30 minutes -> 0 V
Irefer to flash codes
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Electronic solenoid interlock and safety switch AZ/AZM 200

Diagnostic of the AZ 200 safety switch with serial diagnostic function

Safety switch with serial diagnostic function

Safety switches with serial diagnostic function have a serial input and output cable instead of the conventional diagnostic output. If safety switches

are daisy-chained (i.e. wired in series), the diagnostic input an output data are transmitted through this series-wiring.

Max. 31 safety switches can be wired in series. For the evaluation of the serial diagnostic cable, either the PROFIBUS-Gateway SD-I-DP-V0-2 or
the Universal Gateway SD-I-U-... are used. This serial diagnostic interface is integrated as slave in an existing field bus system. In this way, the
diagnostic signals can be evaluated by means of a PLC.

The operational information of the response data and the diagnostic data is automatically and permanently written in an input byte of the PLC for each
safety switch in the series-wired chain. The request data for each safety switch are transmitted to the component through an output byte of the PLC.

In case of a communication error between the fieldbus gateway and the safety switch, the switching condition of the safety switch is maintained.

Failure

Afailure has occurred, which resulted in the immediate deactivation of the safety outputs. The failure is reset when the failure cause is eliminated
and bit 7 of the request byte changes from 1 to 0 or when the safety guard is opened.
Failures at the safety outputs will only be deleted upon the next release, as the neutralisation of the failure cannot be detected earlier.

Failure warning

Afailure has occurred, which will disable the safety outputs after 30 minutes. The safety outputs initially remain enabled in order to enable a cont-
rolled shutdown of the process and set the machine safely to a hold position. A failure warning is reset when the failure cause is eliminated.

Diagnostic failure (warning)

If an failure (warning) is signalled in an answer byte, detailed information can be read out about this failure (warning).

Bit n° Request byte
Bit 0:
Bit 1:
Bit 2:
Bit 3:
Bit 4:

Bit 5: ---

Bit 6: ---

Bit 7: Failure reset

The described condition is obtained, when bit = 1

& SCHMERSAL

Response byte

Safety output enabled
Actuator detected

Input condition X1 and X2
Safety guard detected

Failure warning

Failure (enabling path
switched off)

Diagnostic

Failure warning

Error output Y1

Error output Y2

Cross-wire

Ambient temperature too high

Internal failure
Communication error
between fieldbus gateway
and safety switch
Operating voltage too low

Diagnostic

Failure

Error output Y1

Error output Y2

Cross-wire

Ambient temperature too high
Target error, coding error or
false target combination
Internal failure
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Electronic solenoid interlock and safety switch AZ/AZM 200

AZIAZM 200-B1-...

 Actuator for sliding guards
* Actuator with return spring

« Tolerates overtravel of up to max. 5 mm

» With door detection sensor T

* Available with or without emergency exit (P0)

Approvals

TUV|

Approvals only in combination
with switches AZ/AZM 200

AZ/AZM 200-B1-OT@

No. | Option
® L
R
@
PO
94

Description

Actuating direction left
Actuating direction right
Without emergency exit
With emergency exit

Material:
B1-housing:
Actuator:

Mechanical life:
Fmax AZM 200:

Grivory
zinc die-cast

> 1 million operations
2000 N

The safety switches/solenoid interlocks and the
actuator unit must be ordered separately!

JE
Lockout tag SZ 200-1

[t

e J L._f:\
Poooe

79 -85

o w

35

281-331

Lockout tag SZ 200

Actuator B1 with
emergency exit

Lockout tag
Lockout tag

AZ/AZM 200-B1-..-PO

SZ 200-1
SZ 200
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Electronic solenoid interlock and safety switch AZ/AZM 200

AZIAZM 200-B30-...

\
s
f
65| fsF
”@7“
‘sCHnERSL v
’6,5
32,5
—Tl_15

=|
vl
=|3|
S Dl
—{ T3 &
5T = e | %
| CO I ® 5]
= | 115
o
65415 || 40

max. 170

« Actuator for hinged guards
* One-hand emergency exit,
even in de-energised condition
» With door detection sensor T
« Easy and intuitive operation
* NO risk of injury from protruding actuator
* No supplementary door handles required
* Does not protrude into the door opening
« Various handles available
« Can be fitted with or without emergency exit

Approvals
Approvals only in combination

TUV with switches AZ/AZM 200

AZ/AZM 200-B30-OTAQ®-®

No. | Option | Description
L Door hinge on left-hand side
R Door hinge on right-hand side
G1 With door handle
G2 With rotary button
P1 With emergency exit
P20 With emergency exit metal
P25 With emergency exit with

inset handle

@ Without lockout tag

Sz With lockout tag

& SCHMERSAL

Material:

Actuator unit B30:
glass-fibre reinforced thermoplastic, self-
extinguishing, fixing holes with metal washer

Emergency exit P1:
glass-fibre reinforced thermoplastic, self-
extinguishing, fixing holes with metal washer

Door handle G1, G2:
plastic coated aluminium

Panic handle P1, P20, P25:
plastic coated aluminium

Actuator:
zinc die-cast

Mechanical life:
Fmax AZM 200:

= 1 million operations
2000 N

The safety switches/solenoid interlocks and the
actuator unit must be ordered separately!

The actuator can be combined with a three-
point locking rod to increase the stability of
large and especially double-leaf safety guards.

T
o
AWl
|
0212
025

[,
IS}
o

15

5
288
218
<
280

b T

Inset handle

000

=L
Actuator B30 with lockout tag SZ

Actuator with rotary button AZ/AZM 200-...-G2

AZ/AZM 200-...-P20
AZIAZM 200-...-P25

Emergency exit metal
with inset handle

Actuator B30 with

lockout tag SZ AZ/AZM 200-B30-.-SZ
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Electronic solenoid interlock and safety switch AZ/AZM 200

AZIAZM 200-B40-...

Material:

78

il
405 53 &
T Ta‘ = Actuator unit B40:
! e E EE: glass-fibre reinforced thermoplastic, self-

extinguishing, fixing holes with metal washer

15
8

Emergency exit P1:
glass-fibre reinforced thermoplastic, self-
extinguishing, fixing holes with metal washer

5
!
@
I
i
i
.
3
3
55
70

-
o
v}
=

-

BS

63> |40 Door handle G1, G2:
plastic coated aluminium

Panic handle P1, P20, P25:
plastic coated aluminium

g
{ i L | Actuator:
8? zinc die-cast

Mechanical life: > 1 million operations
Fnax AZM 200: 2000 N

68
25

94

{1

12,5

« Actuator for hinged and movable safety
guards, especially for hinged doors with
overlapping hinge

* One-hand emergency exit,
even in de-energised condition

» With door detection sensor T

« Easy and intuitive operation

* NO risk of injury from protruding actuator

» No supplementary door handles required

« Does not protrude into the door opening

« Various handles available

« Can be fitted with or without emergency exit

Approvals
Approvals only in combination
TUV with switches AZ/AZM 200

AZIAZM 200-B40-ODTAQ® The safety switches/solenoid interlocks and the
No. | Option | Description actuator unit must be ordered separately!

L Door hinge on left-hand side

R Door hinge on right-hand side

G1 With door handle

G2 With rotary button

P1 With emergency exit

P20 With emergency exit metal

P25 With emergency exit with
inset handle

96

30

n

Inset handle

000

3 _E
Lockout tag SZ 200-1

Actuator with rotary button AZ/AZM 200-...-G2

Emergency exit metal AZIAZM 200-...-P20
with inset handle AZ/AZM 200-...-P25

Lockout tag SZ 200-1

@ SCHMERSAL



Electronic solenoid interlock and safety switch AZ/AZM 200

AZ/AZM 200-B30-...-P30/P31

 Actuator for hinged and sliding guards,
especially for double-leaf doors

* Three-point locking bar for applications
with higher mechanical stability
requirements (7,000 N)

* Door height max. 230 cm

* One-hand emergency exit,
even in de-energised condition

» With door detection sensor T

« Easy and intuitive operation

* NO risk of injury from protruding actuator

* No supplementary door handles required

« Does not protrude into the door opening

« Various handles available

« Can be fitted with or without emergency exit

Approvals

AZ/AZM 200-B30-D-QTAR®-®

No. | Option | Description
® |L Door hinge on left-hand side
R Door hinge on right-hand side
@ |G1 With door handle
G2 With rotary button
® | P30 Without emergency exit
P31 With emergency exit
@ Without lockout tag
Sz With lockout tag

& SCHMERSAL

Material:

Actuator unit B30:
glass-fibre reinforced thermoplastic, self-
extinguishing, fixing holes with metal washer

Locking bar:
zinc-plated metal

Emergency exit:
metal

Door handle G1, G2:
plastic coated aluminium

Panic handle:
plastic coated aluminium

Actuator:
zinc die-cast

Mechanical life:
F.x AZM 200:

> 1 million operations
2000 N

max

The safety switches/solenoid interlocks and the
actuator unit must be ordered separately!

Retrofitting kit (only for AZ/AZM 200-B30-...
-P1 with emergency exit) on request

30

n

0212
025

o

281-331 |

Lockout tag SZ 200

gL

©
495, 16

=L
Actuator B30 with lockout tag SZ

Actuator with rotary button AZ/AZM 200-...-G2

SZ 200
SZ 200-1

Lockout tag
Lockout tag

Actuator B30 with

lockout tag SZ AZ/IAZM 200-B30-.-SZ
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Up-to-date without fail.
Online on the worldwide web
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Accessories

= BDF 100 Page 100 Control panels
= BDF 200 Page 104 Each safety guard of a machine or plant must be equipped with a safety switching system as well
= Connectors Page 111 as a control panel, by means of which the operator can initiate functions such as emergency stop,

start/stop and reset. The Schmersal Group felt a need for standardisation in this field and has
developed a modular system of control panels, which can be configured in accordance with the
user’s wishes. The system is flexible and has been designed in accordance with the ergonomics
principles.

Connectors

For the wiring of components with connector, corresponding plug-in connectors with different
lengths and degree of protection are available.
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Control panel BDF 100

BDF 100 ...-NH BDF 100

« Yellow enclosure cover

« Slim, shock-resistant plastic enclosure

« Can be fitted onto customary aluminium
profile systems

« Can be installed in the most favourable
ergonomic position

* Emergency stop function
with or without protective collar

« Two-layer plastic identification labels can be
used (engravements on request)

Approvals

@)

BDF 100-®-G-ST with emergency stop
No. | Option | Description

® | NH Emergency stop
latching pushbutton
without protective collar
NHK with protective collar

100

(€ ®-

Mi2x1

\I@ H

* Black enclosure cover

» Comprehensive selection of illuminated
pushbuttons, selector switches, signalling
devices with LED and key-operated switches

« Start/stopp and reset functions available

Approvals

BDF 100-®-@-®-ST

No. | Option | Description
@ |20 2 NO contacts
11 1 NO contact / 1 NC contact
@) Selection of the actuator
©) without indicator lamp
G/RD Red indicator lamp *
G/GN Green indicator lamp *
GIYE Yellow indicator lamp *
G/BU Blue indicator lamp *
G/WH White indicator lamp *

* not for -LT, -LM

ce

Standards: EN 60947-5-1,
EN 60947-5-5
Enclosure:
Enclosure material: glass-fibre reinforced
thermoplastic,
self-extinguishing

Enclosure protection class: IP65

Connection: connector M12, 8-pole

Ambient conditions:

Ambient temperature: -25°C ... +65°C

Climatic resistance: to DIN EN 60068,
Part 2 - 30

Overvoltage category: 1l
Degree of pollution: 3
Contact elements:
Contact material: AgNi 10, gold-plated
Control elements - protection class: IP65
Rated operating voltage U,: max. 24 V
Utilisation category: AC-15/DC-13
Rated operating
current/voltage I./U,: AC-15: 2 A/ 24 VAC
DC-13: 1A/ 24 VDC
Thermal test current I, 2A
Fuse rating: 2 A slow-blow
Contact system: cross-point system
Contact force: 0.5 N per contact point
=1 N per contact
Switching of low voltages: min. 5V /1 mA
Switching frequency: 1,200 s/h
Rated insulation voltage U;: 60V
Bounce time: <2 ms at 100 mm/s
operating speed

Mech. lifetime: 1 million operations;

- emergency stop: 100,000 operations
Switch travel: approx. 3 mm
Resistance to shocks: 100g/6 ms

Resistance to vibrations: 209,10 ... 100 Hz

Wiring labels: to EN 60947-1
Actuating force at end
of travel (INC/1INO): 8N

Example: BDF 100-NHK-G-ST
BDF 100-11-LTWH-ST

The description of the suitable control elements
can be found as of page 102.
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Control panel BDF 100

Technical data Contact variants Contact variants

Illuminated pushbuttons: Emergency stop - 2 NO contacts (-20)
Enclosure material: glass-fibre reinforced 1 NO /2 NC contacts 13 \/\ 23
thermoplastic, (1) 3.— 14 (5) , 2, | I . : b [
self-extinguishing 1 (2) 11—"~——12 (4) ; \ @ \
[lluminated pushbutton material:  all-insulated ! (6) 21»—’7/—022 (m 7 g
Front collar material: plastic (8) X1 —p—— X2(3) I 1h 24
Calotte material: plastic QDB — bl o 2,
llluminated pushbutton - (6)23 — —24(7) ) |
protection class: IP65 (" A (3) ;
Rated operating voltage U,: max. 24 V (8)X1—H -X2(3) '8
Fuse rating: 2.5 A slow-blow
Rated insulation voltage U;: 60 V 1 NO /1 NC contact (-11)
Lamp values illuminated pushbutton: 1 3
Lamp fitting: Ba5S /\ |
LED replacement: from front (D \
LED power consumption (actuators): 16 mA
Power consumption indicator lamp, red: 20 mA 1 e
Safety classification emergency stop: (6) 13— —14(7)
Standards: EN ISO 13849-1 g)) Ne—r—~——12 2153)
BlOd: 100,000 //
Mission time: 20 years (8 X1-— X203)
MTTF, = Biod Nop — dop X hop X 3600 s/h

0,1 X Nop tcycle

- Qnoe _____ QNote

Contact symbols shown in non-actuated Pin configuration of the connector indicated
condition between brackets
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Control panel BDF 100

« Emergency stop latching pushbutton

* Mushroom-shaped plastic pushbutton,
@ 30 mm

« Pull to reset

¢ 1 NO contact / 2 NC contacts

* Pushbutton

» With concave button

« Contact surface 19 x 19 mm

* 2 NO contacts or 1 NO/1 NC contact
« Available in 6 different colours

NH / NFK

« Signalling device

« [lluminated surface 19 x 19 mm
» Lamp replacement from front

« Available in 5 different colours
« Prints on device on request

« Without protective collar: ordering suffix NH
» With protective collar: ordering suffix NHK

« Prints on device on request
« Ordering sulffix, refer to table below

« Ordering suffix, refer to table below

« [lluminated pushbutton

« With concave button

« Contact surface 19 x 19 mm

* 2 NO contacts or 1 NO/1 NC contact
* Lamp replacement from front

« Available in 5 different colours

« Prints on device on request

« Ordering suffix, refer to table below

O O O N

- Pushbutton DT.. DTYE DTRD DTGN DTBU DTBK DTWH
- Illuminated pushbutton LT.. LTYE LTRD LTGN LTBU LTWH
- Signalling device LM.. LMYE LMRD LMGN LMBU LMWH
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Control panel BDF 100

SW.20

« Selector switch /

Spring-return selector switch
« Version with standard knob, anthracite grey
« Ordering suffix, refer to table below

» Key-operated selector switch /
Spring-return selector switch

« Version with high-grade cylinder lock,
therefore IP65 as well

« Ordering sulffix, refer to table below

Ordering suffix Selector switch Selector switch Spring-return Spring-return Selector switch

Q /

N

>

Q /

N

o

~ &

VRS

1 latching position

2 latching positions
left and right of the
zero position

1 touch position and
automatic return to
the zero position

2 touch positions
left and right of the
zero position and
automatic return to
the zero position

1 touch position right
and automatic return
to the zero position
+ 1 latching position
left of the zero
position

2 NO contacts or
1 NO/1 NC contact

1 NO contact for
each switching
position or 1 NC
contact (position 1)
and 1 NO contact

2 NO contacts or
1 NO/1 NC contact

1 NO contact for
each switching
position or 1 NC
contact (position 1)
and 1 NO contact

1 NO contact for
each switching
position or 1 NC
contact (position 1)
and 1 NO contact

(position 2) (position 2) (position 2)
‘ E;igdard WS20 WS30 WT20 WT30 WTS30
m...-' Key-operated SWS20 SWT20

— switch

SCHMERSAL
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Control panel BDF 200

BDF 200

50

« Slim, shock-resistant plastic enclosure

 Can be fitted onto customary aluminium
profile systems

« Can be installed in the most favourable
ergonomic position

« Comprehensive selection of illuminated
pushbuttons, selector switches, signalling
devices with LED, key-operated switches and
emergency stop switches/pushbuttons

* Emergency stop, start/stopp and
reset functions available

 The position of the switch/pushbutton on the
control panel can be chosen

» Two-layer plastic identification labels can be
used (engravements on request)

* AS-Interface Safety at Work available

Approvals

@ Cce

BDF 200-0-@-Q-®-®

No. | Option | Description
® | NH Emergency stop
latching pushbutton
without protective collar
NHK with protective collar
Operating element pos. 1
@ |20* 2 NO contacts
11+ 1 NO /1 NC contact
10* 1 NO contact
©) Operating element pos. 2
@ Operating element pos. 3
® Operating element pos. 4
® Without indicator lamp
G24 With indicator lamp, red

(only for —10)

104

Standards: EN 60947-5-1,
EN 60947-5-5
Enclosure:
Enclosure material: glass-fibre reinforced
thermoplastic, self-extinguishing
Enclosure protection class: 1P65
Cable entry: 1x M20
for cable @ 6...13 mm
Ambient conditions:

Ambient temperature: -25°C ... +65°C
Climatic resistance: to DIN EN 60068,
Part 2 - 30

Overvoltage category: 1
Degree of pollution: 3
Contact elements:

Contact material: AgNi 10, gold-plated

Control elements - protection class: IP65
Rated operating voltage U,: max. 24 V
Utilisation category: AC-15/DC-13

Rated operating
current/voltage I./U,: AC-15: 2 A/ 24 VAC
DC-13: 1A/ 24 VDC
25A
2.5 A slow-blow
cross-point system
0.5 N per contact point

=1 N per contact

Thermal test current |y,
Fuse rating:

Contact system:
Contact force:

Switching of low voltages: min. 5V /1 mA
Switching frequency: 1,200 s/h
Rated insulation voltage U;: 60V

<2ms at 100 mm/s
operating speed

1 million operations
approx. 3 mm
100g/6 ms

209, 10 ... 200 Hz
to EN 60947-1

Bounce time:

Mech. lifetime:

Switch travel:
Resistance to shocks:
Resistance to vibrations:
Wiring labels:

Actuating force at end

of travel (LNC/1INO): 8N
Power consumption:

- LED (operating elements): 16 mA
- indicator lamp, red: 20 mA

Unused positions are labelled ,B“ and are
sealed with a blanking plug in factory.

* Contact variant -20, -11 or -10 continuous for
all positions (exception: emergency stop with
1 NO /2 NC contacts)

Contact variants -20, -11 or -10 cannot be
combined to each other

Example:
BDF 200-NH-20-DTYE-B-LMGN

The description of the suitable control elements
can be found as of page 106.

Illuminated pushbuttons:
Enclosure material: glass-fibre reinforced
thermoplastic, self-extinguishing

llluminated pushbutton material:  all-insulated
Front collar material: plastic
Calotte material: plastic
llluminated pushbutton -

protection class: IP65
Rated operating voltage U,: max. 24 V
Fuse rating: 2.5 A slow-blow
Rated insulation voltage U;: 60 V
Wiring labels: to DIN EN 50005 or

DIN EN 50013: X1/X2
Lamp values illuminated pushbutton:

Lamp fitting: Ba5S
LED replacement: from front
LED power consumption of

(operating elements): 16 mA
Power consumption of

indicator lamp, red: 20 mA

Safety classification
emergency stop:

Standards: EN ISO 13849-1
Biod: 100,000
Mission time: 20 years

_ Biod _ dop X hop x 3600 s/h
MTTRy = —0'1 X Nop Nop = toyoe

Control panel
Pos. 1
Pos. 2
Pos. 3

Pos. 4

0000

Possible equipment of the positions 1 to 4,
refer to bable page 105.
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Control panel BDF 200

NH

NHK

PT..

DT..

LT.

LM..

SWS20
SWT20

WS20
WS30
WT20
WT30
WTS30

Description of the control elements, as of page 106.

Note

ws21
WS31
WT21
WT31
WTS31

Pos. 1

Pos. 2

Pos. 3

DO0@Oo)

The colour of the upper enclosure cap basically is yellow when the emergency stop command devices NH and NHK are used.

If there is no control element in position 1, the control panel is supplied with a black enclosure cap.

SCHMERSAL
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Control panel BDF 200

« Emergency stop latching pushbutton

* Mushroom-shaped plastic pushbutton,
@ 30 mm

« Pull to reset

¢ 1 NO contact / 2 NC contacts

« Without protective collar: ordering suffix NH
» With protective collar: ordering suffix NHK

* Mushroom-shaped pushbutton
« Contact surface 25 x 25 mm
with rounded sides
« Not latching
* 2 NO contacts or 1 NO/1 NC contact
* Available in 6 different colours
« Prints on device on request
« Ordering suffix, refer to table below

* Pushbutton

» With concave button

« Contact surface 19 x 19 mm

* 2 NO contacts or 1 NO/1 NC contact
« Available in 6 different colours

« Prints on device on request

« Ordering sulffix, refer to table below

* [lluminated pushbutton

 With concave button

* Contact surface 19 x 19 mm

* 2 NO contacts or 1 NO/1 NC contact
» Lamp replacement from front

* Available in 5 different colours

* Prints on device on request

« Ordering sulffix, refer to table below

NH / NFK

« Signalling device

« [lluminated surface 19 x 19 mm

» Lamp replacement from front

« Available in 5 different colours

« Prints on device on request

« Ordering suffix, refer to table below

O 2 O N

106

- Mushroom-shaped PTYE PTRD PTGN PTBU PTBK PTWH
pushbutton PT..

- Pushbutton DT.. DTYE DTRD DTGN DTBU DTBK DTWH

- llluminated pushbutton LT.. LTYE LTRD LTGN LTBU LTWH

‘ Signalling device LM.. LMYE LMRD LMGN LMBU LMWH
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Control panel BDF 200

« Selector switch /

Spring-return selector switch
« Version with standard knob, anthracite grey
« Ordering suffix, refer to table below

1 latching position

2 NO contacts or
1 NO/1 NC contact

Standard

knob Ws20
Long

Knob WS21
Key-operated SWS20

switch

& SCHMERSAL

« Selector switch /
Spring-return selector switch

« Version with long knob, anthracite grey

« Ordering suffix, refer to table below

s

2 latching positions
left and right of the
zero position

1 NO contact for
each switching
position or 1 NC
contact (position 1)
and 1 NO contact
(position 2)

WS30

WS31

1 touch position and
automatic return to
the zero position

2 NO contacts or
1 NO/1 NC contact

WT20

WT21

SWT20

« Key-operated selector switch /
Spring-return selector switch
« Version with high-grade cylinder lock,

therefore IP65 as well

« Ordering suffix, refer to table below

2 touch positions
left and right of the
zero position and
automatic return to
the zero position

1 NO contact for
each switching
position or 1 NC
contact (position 1)
and 1 NO contact
(position 2)

WT30

WT31

s

1 touch position right
and automatic return
to the zero position
+ 1 latching position
left of the zero
position

1 NO contact for
each switching
position or 1 NC
contact (position 1)
and 1 NO contact
(position 2)

WTS30

WTS31
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Control panel BDF 200

BDF 200-NH-11-... Terminal configuration

1 NO /2 NC contacts " 1|3
for emergency stop at Pos. 1
Pos. 1 \
1 NO /1 NC contact 12 22 14 Pos. 2 Pos. 3 Pos. 4
for operating elements at Pos. 2 - 4 31 2 Pos. 1
?‘ Pos. 2 \ ClE e e Tl al T s TRl T as s (x|
i A | ! N\ (@i e e
4120 _[22 |14, V|24 [32 [x21 | |34 (a2 |xa1 | _|44[52 | xel
4 :'.ls il i el il il i il i i i
?‘ Pos. 3 \
42 34
51 4|3
H ) H 3
? Pos. 4 \ {1 4 5678 ii1 2 5% @ 4 7% 80|
52 44 KL1 KL2
CrrreraKLt
[rzzaseTaKL2

BDF 200-NH-20-... Terminal configuration

1 NO /2 NC contacts o2t 1|3
for emergency stop at Pos. 1
Pos. 1 \
2 NO contacts 12 22 pA Pos. 2 Pos. 3 Pos. 4
for operating elements at Pos. 2 - 4 2|3 3|3 Pos. 1
\ Pos. 2 \ Cl T N R E IR EEE
1 1 1
24 34 | | ! & P ® P ® |
12 _[22 )14, | _|24|34 [x21 | _|44|54 |xa1 | _|64|74 | xe!
4|3 5|3 e . e e
\ Pos. 3
44 54
6|3 7|3
i ) [) ) H i
Pos. 4 {1234 56 7 8 ii1 2 5+ 3 6+ 4 7+ 84!
KL1 KL2
64 74
kL
kL2

BDF 200-NH-10-... Terminal configuration

2 NC contacts RD@
for emergency stop at Pos. 1 1 21
and indicator lamp (red)
Pos. 1
1 NO contact A > Pos. 2 Pos. 3 Pos. 4
for operating elements at Pos. 2 - 4 »
and indicator lamp (red) | ] * *
Pos. 2 :’ 33 [x1! : 43 [xal :” 53 [xs|
I I I
| ® D |
3 s |xai i |as_ |xai | _|s4__|xs
4|3
Pos. 3 \
44
5|3
- P P H
Pos. 4 i1 2 5+) 3 6(+) 4 7+ 8()}
KL2
ek
[TzzaseTalKL2
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Control panel BDF 200

BDF 200-..-11-... Terminal configuration

1 NO /1 NC contact
for operating elements at Pos. 1 - 4

BDF 200-..-20-...

2 NO contacts
for operating elements at Pos. 1 - 4

BDF 200-..-10-...

1 NO contact
for operating elements at Pos. 1 - 4
and indicator lamp (red)

SCHMERSAL

11 1|3
Pos. 1 \
12 14
31 23
?‘ Pos. 2
32 24
a1 3|3
? Pos. 3 \
42 34
51 4|3
? Pos. 4 \
52 44
12345678 KL1
[rzzaseTaKL2

Pos. 2 Pos. 3 Pos. 4
Pos. 1
?l'ﬁ' X Tl Al T sl TRl T asls (x|
! ! 1 " " !
| © | AWCHAWCIAWCY
1z (_[24f32 [x21 |34 a2 |xar |_|44]52 | xai
{1234 5+6 7 8 1 2 5(+) 3 6(+) 4 7(+) 8()i
KL1 KL2

Terminal configuration

1|3 zls

Pos. 1 \
14 24
7 |
\ Pos. 2 \
34 44
5|3 els
\ Pos. 3 \
54 64
7|3 als
\ Pos. 4 \
74 84

KLt

kL2

Pos. 2 Pos. 3 Pos. 4
Pos. 1
?hi:lis"ii TlalaTal T ]slE e TR [
! ! 1 " [ !
! ® : 1 @ : 1 @ I| 6( :
RIS 1_|34]aa |x2l | _|sa|ea |xai | _|74]84 | xe
{1234 546 7 8 i1 2 5(+) 3 6(+) 4 7(+) 8()}
KL1 KL2

Terminal configuration

RD

®

Pos. 1

Pos. 2

Pos. 3

Pos. 4

123456738

23

24
33

l
43
I

:
|

54
KL1

12345678

KL2

Pos. 2 Pos. 3 Pos. 4

Pos. 1 - -
‘tl’ﬁ‘: T x| ke |5 [l
i i RD i i ° 51
A ® 1 i |

24 |34 |x2i i |aa_ |xai i |s4__|xe

S o o H o o 1
12 34 56 7 8 ii1 2 5(+) 3 6(+) 4 7(+) 8():

KL1 KL2
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Control panel BDF 200

2095
p7Al

LQ;%L
e

MP BDF 200-10

i I
1
L

65

15

@;

17] 405

B5

MP BDF 200-30

15
o

o 415205
|

[TLme

e |
I Ffﬁlﬁ 5 s
825 3 . m
o
" t=5 a_ . PE
g " e 17] 405
e :
T
d M5
|
MP BDF 200

Mounting plate for AZ/AZM 200 and BDF 200
MP BDF 200-10 101213759

Mounting plate for actuator AZ/AZM 200-B30
MP BDF 200-30 101213760

Set of mounting plates
MP BDF 200 101214126
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Accessories - Connectors

Connectors M12, 8-pole for CSS 34, CSP 34, CSS 30S, CSS 300, RSS 36

Ordering details

Connecting cables with female connector
IP67, M12, 8-pole - 8 x 0.23 mm?

Cable length 2.5 m 101209963
Cable length 5 m 101209964
Cable length 10 m 101209960
IP69K, M12, 8-pole - 8 x 0.21 mm?

Cable length 5 m 101210560
Cable length 5 m, angled 101210561

Function of the safety switchgear Pin configu- | Colour code | Possible coulour codes
ration of the of the of other customary
integrated Schmersal connector
with conventional with serial connector | connectors | according to to
diagnostic output diagnostics or of the integ-| EN 60947-5-2: | DIN 47100
rated cable 2008
Al U, 1 BN BN WH
X1 Safety input 1 2 WH WH BN
A2 GND 3 BU BU GN
Y1 Safety output 1 4 BK BK YE
OUT | Diagnostic output | SD output 5 GY GY GY
X2 Safety input 2 6 VT PK PK
Y2 Safety output 2 7 RD VT BU
IN CSP 34F2: On-site SD input 8 PK OR RD
acknowledgment;
others: without
function
Legend: Colour code
Code | Colour Code | Colour Code | Colour Code | Colour
BK | black GN | green PK | pink WH | white
BN | brown GY | grey RD red YE | yellow
BU | blue OR  orange VT | purple

Connectors M12, 8-pole for CSS 16, CSS 30, CSS 180

Ordering details

Connecting cables with female connector
IP67, M12, 8-pole - 8 x 0.23 mm?

Cable length 2.5 m 101209963
Cable length 5 m 101209964
Cable length 10 m 101209960
IP69K, M12, 8-pole - 8 x 0.21 mm?

Cable length 5 m 101210560
Cable length 5 m, angled 101210561

SCHMERSAL

Function of the safety switchgear Pin configu- | Colour code | Possible coulour codes
ration of the of the of other customary
integrated Schmersal connector
with conventional with serial connector | connectors | according to to
diagnostic output diagnostics or of the integ- EN 60947-5-2: | DIN 47100
rated cable 2008
Al U, 1 BN BN WH
X1 Safety input 1 2 WH WH BN
A2 GND 3 BU BU GN
Y1 Safety output 1 4 BK BK YE
ouT Diagnostic output 5 GY GY GY
X2 Safety input 2 6 VT PK PK
Y2 Safety output 2 7 RD VT BU
IN without function 8 PK/- OR RD
Y integrated cable of CSS 16 and CSS 180: 7-wire
Legend: Colour code
Code  Colour Code ' Colour Code  Colour Code  Colour
BK | black GN | green PK | pink WH | white
BN | brown GY | grey RD  red YE | yellow
BU | blue OR  orange VT | purple
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Accessories - Connectors

Connectors M12, 8-pole for AZ/AZM 200, MZM 100, MZM 120

Function of the safety switchgear Pin Colour code | Possible coulour codes of
configura- of the other customary connector
5 with conventional with serial tionofthe | Schmersal | according to to
A 6 diagnostic output diagnostics integrated | connectors | EN 60947-5-2: | DIN 47100
(o) o o) connector 2007
3\\o O 0 7 Al U, 1 BN BN WH
9~0 X1 Safety input 1 2 WH WH BN
8 1 A2 GND 3 BU BU GN
Y1 Safety output 1 4 BK BK YE
OUT | Diagnostic output | SD output 5 GY GY GY
. . X2 Safety input 2 6 VT PK PK
Ordering details Y2 Safety output 2 7 RD VT BU
Connecting cables with female connector IN Solenoid control | SD input 8 PK OR RD
IP67, M12, 8-pole - 8 x 0.23 mm?
Cable length 2.5 m 101209963
Cable length 5 m 101209964
Cable length 10 m 101209960
IP69K, M12, 8-pole - 8 x 0.21 mm?
Cable length 5 m 101210560
Cable length 5 m, angled 101210561
Legend: Colour code
Code | Colour Code | Colour Code | Colour Code | Colour
BK | black GN | green PK | pink WH | white
BN | brown GY | grey RD red YE | yellow
BU | blue OR  orange VT | purple

Connectors M23, (8+1)-pole for AZ/AZM 200, MZM 100, MZM 120

Function of the safety switchgear Pin Wire number | Possible coulour codes of
configura- of the other customary connector
5 fhy with conventional with serial tionofthe | Schmersal | according to to
3 diagnostic output diagnostics integrated | connectors | EN 60947-5-2: | DIN 47100
6 oo oo connector 2007
095 Al U, 1 1 BN WH
TN/ 2 X1 Safety input 1 2 2 WH BN
8 g9 1 A2 GND 3 3 BU GN
Y1 Safety output 1 4 4 BK YE
OUT | Diagnostic output | SD output 5 5 GY GY
- - X2 Safety input 2 6 6 PK PK
Orderlng details Y2 Safety output 2 7 7 VT BU
Connecting cables with female connector IN Solenoid control | SD input 8 8 OR RD
IP67, M23, 8+1-pole - (LIYY) 8 x 0.75 mm? - without function 9
Cable length 5 m 101209959
Cable length 10 m 101209958
Connectors without cable
IP67, M23, 8+1-pole
with soldering terminal 101209970
with crimp terminal 101209994
Legend: Colour code
Code  Colour Code ' Colour Code  Colour Code  Colour
BK | black GN | green PK | pink WH | white
BN | brown GY | grey RD  red YE | yellow
BU | blue OR | orange VT | purple
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Serial diagnostic for function monitoring

= SD gateway SD-I-DP-V0-2 Page 114

= UNIVERSAL gateway Page 115
= Y-adapter Page 116
= T-adapter Page 117
= 8D junction boxes Page 118
= SD cables Page 119

SCHMERSAL

Advantages of the serial diagnostic function
= Series-wiring of max. 31 different safety switchgear
= Reduction of the wiring expenditure through loop-through diagnostic cable
= Automatic addressing of the safety switchgear on the serial input side
= Automatic and continuous transmission of the operational information of each
participant in the diagnostic chain
= Bidirectional communication, i.e. reading of operational data and unlocking of a solenoid interlock
= Fast and accurate error messages with detailed information about the failure
" Increased availability by announcement of imminent errors when the machine is still running
= Smooth connection to conventional and commercially available PLC systems
= Available for established standard protocols: PROFIBUS, PROFINET, ETHERNET/IP,
DeviceNet, CC-Link, CANopen, Modbus/TCP

Y- or T-adapter and SD-junction box

CSS safety sensors and solenoid interlocks with serial diagnostic function can be wired together
in a series-wiring through Y- and T-adapters and commercially available cables with 5/8-pole
connectors and plug-in connectors.

SD-junction boxes are preferably suitable for series-wiring of MZM and AZM devices with high
power needs. Optionally IP65 enclosure or open design IP00 for control cabinet mounting.
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Serial diagnostic — SD Gateway for PROFIBUS

SD-I-DP-V0-2 Technical data

PROFIBUS interface:

* PROFIBUS-Gateway for the series-wiring of
the diagnostic signals of safety switchgear
with integrated SD interface. The status and
diagnostic information of the SD devices is
transmitted to the control system through the

PROFIBUS DP-VO interface.

« Diagnostic lines of max. 31 safety switching

components can be wired in series

« Series-wiring of different components enabled
(CSS 34, RSS 36, AZM 200, MZM 100 etc.)

* Reduced wiring expenditure through the
series-wiring of the safety channels and the

diagnostic lines in the field

« Automatic addressing of the safety switching

components in the SD interface

« P10 component for quick-fix mounting onto
standard DIN rails in the control cabinet

Approvals

Ordering details

SD-I-DP-V0-2

114

9-pole D-SUB connector

standard PROFIBUS connection (DP-A, DP-B, 5V, GND)

Protocol:

PROFIBUS-DP -V0 upwards compatible

Transmission rate:

9.6 kilo baud ... 12 mega baud

GSD file:

KAS_0b13.GSD

Short-circuit protection:

internal fuse to EN 60127
PolySwitch 0.5 A/ 60 V

LED indications:

refer to table below

DIP-switch 8-pole:

S1 ... S7: addressing as PROFIBUS slave;
S8: automatic addressing of the serial participants

Rated operating voltage U,:

24 VDC, -15 % / +20 %

Rated operating current |:

typically 180 mA, max. 250 mA

Rated insulation voltage U;: 32V
Rated impulse withstand voltage U: 0.5 kV
Overvoltage category: 1l
Degree of pollution: 2

Storage temperature range:

—-25 °C ... +85 °C, non-condensing

Operating temperature range:

-5°C ... +55 °C, non-condensing

Relative humidity:

5% - 95%, non-condensing

Protection class:

IP10

Resistance to vibration:

5 ... 9 Hz /3.5 mm (to IEC 60068-2-6)
9..150Hz/1¢g

Resistance to shock:

15 g/ 11 ms (to IEC 60068-2-27)

EMC rating:
to EN 61000-4-2 (ESD):

to EN 61000-4-3:

to EN 61000-4-4 (burst):

to EN 61000-4-5 (surge):

to EN 61000-6-2 (2002)

4kV/8kV

10 VIim / 80% AM

2 kv DC supply / 1 kV PROFIBUS & SD-Interface
500 V DC supply / 1 kV PROFIBUS & SD-Interface

to EN 61000-4-6: 10V /80 % AM
EMC interfering radiation: to EN 61000-6-4 (2002)
Industrial interfering radiation: 37 dBIV/m

Electrical connection:

- SD: connection for max. 31 devices in the serial diagnostic
-24 V: + 24 VDC voltage supply
-0V: GND of the voltage supply and GND of
the diagnostic cable and 24 VDC supply,
approx. 300 mA, PELV power supply

LED signals:

“PB*" Continuous red
“PB* Flashing signal
“SD" Continuous red
“SD" Flashing signal
“T” Continuous yellow
“T” Flashing signal
“ON“ Continuous green

Profibus error

Profibus initialisation

SD Gateway error

SD Gateway initialisation

SD initialisation error or ‘teach’ switch active

Initialisation error SD participant addresses, teaching required

Supply voltage on

0| <O @,

Wiring diagram

Sensor

Sensor

Sensor

X1(IN)| |Y1(0UT) X1(IN)| |Y1(0UT) X1(IN1| |Y1(DUT)
@
X2 (IN) Y2000 X2(N) Y200UT)  X2(N) Y2(0UT)
SD-OUT | | SD-IN SD-0UT| | SD-IN S0-0UT| | SD-IN ® ®
Legend

@ Safety monitoring module
@ Gateway SD

® PROFIBUS DP
@ PLC with PROFIBUS DP interface

@
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Serial diagnostic - UNIVERSAL-Gateway for SD-Interface

SD-I-U- ...

* UNIVERSAL-Gateway for the series-wiring
of the diagnostic signals from safety switching
components with integrated SD interface.
Comprehensive status and diagnostic data
from the SD components are transmitted
to the control system through the field bus
interface.

« Diagnostic lines of max. 31 safety switching
components can be wired in series

« Series-wiring of different components enabled
(CSS 34, RSS 36, AZM 200, MZM 100 etc.)

* Reduced wiring expenditure through the
series-wiring of the safety channels and the
diagnostic lines in the field

« Automatic addressing of the safety switching
components in the SD interface

« [P20 component for quick-fix mounting onto
standard DIN rails in the control cabinet

Available FIELD BUS interfaces:
« PROFINET IO

« EtherNet IP

* DeviceNet

e CC-Link

* CANopen

* Modbus/TCP

Approvals

SD-I-U-®

No. | Option | Description

@® | PN PROFINET IO
EIP EtherNet IP
DN DeviceNet
CCL CC-Link
CAN CANopen
MT Modbus/TCP

SCHMERSAL

Operating voltage:

24 VDC -15 %/+20 % (stabilised PELV)

Fuse rating:

external fuse 1 A slow-blow

Operating current at 24 VDC:

max. 500 mA, internally protected

Operating temperature range:

0 ... 55 °C, in case of vertical positioning

Storage temperature range: -25°C ... +70°C
Climatic stress: relative humidity 30 % ... 85 %, non-condensing
Protection class: 1P20

Mounting location:

earthed lockable control cabinet
with at least IP54 protection class

Resistance to vibrations:

to IEC 60068-2-6

if fitted between two lateral
clamping blocks on the rail
10 ... 57 Hz/0.35 mm
and 57 ... 150 Hz /5 ¢

Restistance to shock
to IEC 60068-2-29:

109

EMC rating:

to EN 61000-4-2 (ESD)

to EN 61000-4-3 (HF field)
to EN 61000-4-4 (Burst)

to EN 61000-4-5 (Surge)

to EN 61000-4-6 (HF cables)

+6 kV contact discharge / +8 kV Air discharge
10 V/Im /80 % AM

+1 kV all connections

+1 kV all connections

10 V all connections

EMC interfering radiation:
to EN 61000-6-4 (2002)

industrial interfering radiation

Rated insulation voltage U;: 32V
Rated impulse withstand voltage U, 0.5 kv
Overvoltage category: 1l
Degree of pollution: 2

Dimensions (W x H x D):

50 x 100 x 80 mm
(= mounting height starting from rail)

(S

Sensor Sensor

X1 (IN)‘ ’Y1 (oun_ X1 (IN)‘

’Y1 (oun_ X1 (IN)‘

Sensor

’Y1 oun

O]
X2 (IN) Y20UD  X2(N) Y200UT)  X2(N) Y2 (0UT)
SD-0UT| | SD-N SD-0UT| | SD-IN S0-0UT| | SD-IN ® ©)
Legend
@ Safety monitoring module

@ Gateway SD
® Fieldbus
@ PLC with fieldbus interface
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Serial diagnostic - Accessories for series-wiring with serial diagnostic

Y-adapter CSS-Y-8P

54,5

M —
BT
E D)
(OF a2
- —
8 )_Ylﬁ
71—

L Y1

X1

5 1
3 7 ——
9 E] SpouT ¢ §
L D-0UT SN}
(O34 126V) A2V
Bt @I C2A) AL )
Jm—ghZONDL_ 3
i lAZGND ] A

* Enables the series-wiring of sensors and
solenoid interlocks with SD interface. To that
effect, both the safety channels and the serial
diagnostic lines are wired in series.

« For the wiring, M12 cable extensions can
be used. The voltage drop (due to the cable
length, cable section, voltage drop per
sensor) should be taken into account, as it
reduces the maximum number of safety sen-
sors and interlocks with SD interface that can
be wired in series.

Approvals

g3

Y-adapter

116

CSS-Y-8P

16,5

* Supplies the safety channels with operating
voltage

« Leads the SD interface back to the control
cabinet to connect further SD participants of
other safety circuits

Approvals

ce

Terminal connector CSS-Y-A-8P

Rated operating voltage
of the SD devices:
Rated operating voltage

24 VDC (~15%/+10%)

of the adapter: 30 VvDC
Max. operating current of

the device to be connected: 1A
Fuse of the connecting

cables (circuit breaker): 4A
Ambient temperature T: -25°C ... +75°C

C55-Y-8°

€S5-Y-6P

SCHMERSAL



Serial diagnostic - Accessories for series-wiring with serial diagnostic

T-adapter CSS-T

Rated operating voltage
of the SD devices

to be connected: 24 V (—15%/+10%)
Rated operating current

——b29205 of the SD devices
to be connected: 0.6 A
Fuse of the connecting
cables (circuit breaker): 2A
Ambient temperature T: -25°C...+70°C

CSS/RSS
123456718
Al
Al Al !
1 - -
X1 Al I
2 . 2
352 (GND) A2END) oo 3
122 Y2 — 1 soour ¢
SD-0UT SD-IN m—
5 . 5
Sensor chain to safety controller
» Enables the series-wiring of safety sensors. * Supplies the safety channels with operating
To this end, both the safety channels and the voltage

serial diagnostic cable are wired in series.

« For the wiring, M12 cable extensions can
be used. The voltage drop (due to the cable
length, cable section, voltage drop per sen-
sor) should be taken into account, as it redu-
ces the maximum number of safety sensors
that can be wired in series.

Approvals Approvals

g3 ce

T-adapter CSS-T  Terminal connector CSS-T-A
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Serial diagnostic - Accessories for series-wiring with serial diagnostic

SD-2V-F-SK

SCHMERSAL

« For field applications, junction box for
2 components, with screw terminals

« The terminals of the junction box are located
in a closed enclosure

Approvals

Cce

SD junction box

for field applications SD-2V-F-SK

118

SD-2V-S-SK

0002222222222 2

68,5

« For control cabinet mounting, junction box
for 2 components, with screw terminals

» Enables wiring in the control cabinet onto
standard DIN rails

Approvals

ce

SD junction box for

control cabinet mounting SD-2V-S-SK

Standards:
Enclosure:

Protection class:

Insulation protection class:

Overvoltage category:
Degree of pollution:

Connection:
Cable section:

VDE 0100
thermoplastic,
self-extinguishing
SD-2V-F-SK: IP65
SD-2V-S-SK: IP00
to EN 60529
SD-2V-F-SK: II, @
SD-2V-S-SK: |l

I}

SD-2V-F-SK: 3
SD-2V-S-SK: 2
Screw terminals
min. 0.25 mm2,
max. 2.5 mm?2

(incl. conductor ferrules)

Cable entry:

Number of connections:

Fuse rating:

Ambient conditions:
Ambient temperature:
Storage and transport
temperature:

Relative air humidity:

Electrical data:
Rated operating
voltage U,:

Rated operating current I:
Rated impulse withstand
voltage Uy,

Rated insulation voltage U;:

Fuse rating:

SD-2V-F-SK: 4 x M20,

for cladding

diameter 8 ... 13 mm
to each SD junction
box, 2 (optionally 3)

components can
be connected

3 internal fine fuses,
2 A slow blow, 5 x 20

-25°C ... +70°C
-25°C...+85°C
30% ... 95%,

non-condensing

24 VDC -15% / +10%

(stabilised PELV)
16 A

800 V

32VDC
16 A

@ SCHMERSAL



Serial diagnostic - Accessories for series-wiring with serial diagnostic

Connectors M12, 8-pole, for SD connection through Y-adapters

5 5
L 6 6 L

Ordering details
IP67, M12, 8-pole, 8 x 0,23 mm?

Cable length 0,5 m 101217786
Cable length 1,0 m 101217787
Cable length 1,5 m 101217788
Cable length 2,5 m 101217789
Cable length 5,0 m 101217790
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A basket full of solutions
Food

For detailed information, check out
www.schmersal.com



Safety controllers for electronic safety
switches, interlocks and sensors

= PROTECT SRBs Page 124
= PROTECT PE Page 140
= PROTECT PSC Page 142
= PROTECT SELECT Page 147

SCHMERSAL

[S11[ 132333 |
[S12][ 142434 |

SCHMERSAL

Overview of the application-related features:
Apart from the conventional safety controllers, the Schmersal Group also offers microprocessor-
controlled safety technology.

Depending on the complexity and the number of safety circuits, integral solutions with safety

monitoring modules, safety controls or safety field bus systems featuring many visualisation and
diagnostic possibilities are available.
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Safety controllers

The table lists the programme of safety controllers, which are recommended for use with electronic safety sensors, solenoid interlocks and safety

switches.

SRB 031MC

SRB 201LC

SRB 211ST V.2

SRB 301MA

SRB 301MC

SRB 301ST V.2

SRB 324ST V.3

SRB 504ST

PROTECT-PE

Further details about suitable safety controllers can be found at www.schmersal.net.
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24 VAC/DC

24 VAC/DC

24 VAC/DC

24 VAC/DC

24 VAC/DC

24 VAC/DC

24 VAC/DC

24 VAC/DC

24 VAC/DC

Cat

Cat

Cat

Cat

Cat

Cat

Cat

Cat

Cat

.4/PLe

.4/PLe

.4/PLe

.4/PLe

.4/PLe

.4/PLe

.4/PLe

.4/PLe

.3/PLd

2P

2P

2P

2P

2P

2P

2P

2P

4P

3 x Stop 1

2x Stop0

2x Stop 0

1 x Stop 1

0,1...30 s
dropout delay

3 xStop 0

3xStop0

3 x Stop 0

3 x Stop 0
2 x Stop 1
0,1...30s
dropout delay
5x Stop 0

Refer to
data sheet

1x 2A

1x 2A

1x 2A

1x 2A

1x 2A

1x 2A

2x 2A

1x100 mA

1x 100 mA

3x 100 mA

3 x 100 mA

5x 100 mA

» Manual without
edge detection
» Automatic

* Manual without
edge detection
* Automatic

* Manual with
edge detection
» Automatic

» Manual with
edge detection

* Manual without
edge detection
» Automatic

* Manual with
edge detection
» Automatic

* Manual with
edge detection
» Automatic

* Manual with
edge detection
* Automatic

* Input expan-
ders only with
downstream
safety-monitoring
module

@ SCHMERSAL
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Safety controllers

The safety outputs Y1/Y2 must be connected to the safety controller in the following way.

Sensors/Sole- Safety Safety
noid interlocks output 1 output 2

CSS 30/30S5/300 Y1 Y2
CSS/CSP 34 Y1 Y2
CSS 16/180 Y1 Y2
RSS 36 Y1 Y2
AZ/AZM 200 Y1 Y2
MZM 100 Y1 Y2
MZM 120 Y1 Y2

to be connected to

Safety Safety Safety Feedback/Start Start Notes Refer to
controller channel 1 channel 2 contact connection contact bridge page

SRB 031MC S12 S22 X1-X2 X1-X2 124
SRB 201LC S12 S22 X1-X2 X1-X2 - 126
SRB 211ST V.2 S12 S22 X1 - X2/X3 X1 - X2/X3 - 128
SRB 301MA S12 S22 X1-X2 X1-X2 - 130
SRB 301MC S 12 S22 X1-X2 X1-X2 - 132
SRB 301ST V.2 S 12 S22 S12 - X2/X3 S12 - X2/X3 - 134
SRB 324ST V.3 S12 S 32 X1-X2 X3 - X4 S22 - S21 136
SRB 504ST S12 S 32 X1-X2 X3 - X4 S22 - S21 138
PROTECT-PE S$1,83,S5,S7 | S2,S4,S6,S8 realised by the downstream safety-monitoring module 140
Note:

The wiring examples are represented with the safety guards closed and in de-energised condition.

Sensor and safety controller require the same mass potential.

The shown application examples are suggestions. The user however must carefully check if the configuration is suitable for his specific application.

SCHMERSAL
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Safety controllers

SRB 031MC Technical data

« Suitable for signal processing of potential-
free outputs, e.g. emergency stop command
devices and interlocking devices

« Suitable for signal processing of connected
to potentials (AOPDs) and magnetic safety
sensors

« 1 or 2 channel control

« 3 safety contacts delayed (factory-
configurable: 0.4 s;0.7s;1.1s; 1.5°5)

« 1 additional acknowledgement output

* Automatic reset function

« Optionally with short-circuit recognition
(through switch)

« 4 LEDs to show operating conditions

Approvals

@ Ce

Ordering details

SRB 031MC-24V-O
No. | Option | Description

@ Time delay:
0,4S 0.4 seconds
0,7S 0.7 seconds
1,1S 1.1 seconds
1,58 1.5 seconds

124

Standards:

IEC/EN 60204-1; EN 60947-5-1; EN ISO 13849-1; IEC 61508

Start conditions:

Automatic or start button

Feedback circuit (Y/N):

yes

ON delay with automatic start:

typ. 100 ms

Drop-out delay in case of emergency stop:

Drop-out delay time + 30% for 24 VDC
and duty cycle >3.5s

Drop-out delay on ,supply failure*:

Drop-out delay time + 30% for 24 VDC
and duty cycle >3.5s

Rated operating voltage U,:

24 VDC -15%/+20% residual ripple max. 10%
24 VAC -15%/+10%

Frequency range:

50 /60 Hz

Fuse rating for the operating voltage:

Internal electronic protection,

tripping current > 500 mA, reset after approx. 1 sec

Internal electronic protection (Y/N):

yes

Power consumption:

max. 2.0 W; 4.9 VA

Monitored inputs:

- Short-circuit recognition: optional
- Wire breakage detection: yes
- Earth connection detection: yes
Number of NC contacts: 2
Number of NO contacts: 0
Max. conduction resistance: max. 40 Q
Outputs:

Stop category: 1
Number of safety contacts: 3 (17-18; 27-28; 37-38)
Number of auxiliary contacts: 1 (45-46)

Max. switching capacity of the safety contacts:

230 VAC, 8 A ohmic (inductive in case of
appropriate protective wiring)

Max. switching capacity of the auxiliary contacts:

24 VDC, 2 A

Utilisation category to EN 60947-5-1:

AC-15:230V /6 A;
DC-13:24V /6 A

Fuse rating of the safety contacts:

8 A slow blow

Fuse rating of the auxiliary contacts:

2 A slow blow

Mechanical life:

10 million operations

Ambient conditions:

Ambient temperature:

-25°C ... +60 °C

Storage and transport temperature:

-40°C ... +85°C

Protection class:

Enclosure: IP40, Terminals: IP20, Clearance: IP54

Mounting:

Snaps onto standard DIN rail to EN 60715

Connection type:

Screw terminals

- min. cable section: 0.25 mm2
- max. cable section: 2.5 mm?
Weight: 2509

Dimensions (Height x Width x Depth):

100 x 22.5x 121 mm

.5

o

QN

Classification

Safety parameters:

Standards: EN ISO 13849-1, IEC 61508, EN 60947-5-1
PL: STOP 1L:uptod
Category: STOP 1:upto 3
PFH value: STOP 1: £2.00 x 107/h
SIL: STOP 1:upto 2
Mission time: 20 years
The PFH value of 2.00 x 107/h applies to the Contact load n-oply t-cycle
combinations of contact load (current through

enabling contacts) and number of switching 20 % 525,600 1.0 min
cycles (n-op/y) mentioned in the table below. 40 % 210,240 2.5 min
At 365 operating days per year and a 60 % 75,087 7.0 min
24-hours operation, this results in the 80 % 30,918 17.0 min
below-mentioned switching cycle times 100 % 12,223 43.0 min

(t-cycle) for the relay contacts.
Diverging applications upon request.
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Safety controllers

Wiring diagram

Connection of an AZM 200 solenoid inter- S2VDC
lock to the SRB 031MC safety controller

wv [y [ xi [ x| 26v | oumt | outz | out3

P ]
0

AZM 200.T SPS/PLC
o | [ vi ]| v2]our G [ v [ e [ 3
ov
“24V0C 01
-
M [sesn|sasa| x| x| [uo]a]3xn]aus
®H
SRB 031 MC s T
U S S 1
e [ [ 1 [ [ [e[a[=»]us
ov
K Ej,,, ,,,,,,,,,, LI I,,,,

LED

The integrated LEDs indicate the following » The wiring diagram is shown with guard doors closed and in de-energised condition.
operating states.

« Position relay K1

« Position relay K2

* Supply voltage Ug

« Internal operating voltage U,
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Safety controllers

SRB 201LC Technical data

« Suitable for signal processing of potential-
free outputs, e.g. emergency stop command
devices, position switches, solenoid interlocks
with and without interlocking function and
magnetic safety switches

« Suitable for the signal treatment of potential-
loaded outputs, e.g. electronic safety sensors
with p-type semi-conductor outputs as well as
safety light grids and light curtains

1 or 2 channel control

« 2 safety contacts, STOP 0

« 1 signalling output

» 3 LEDs to show operating conditions

Approvals

Ce

Ordering details

SRB 201LC

126

Standards:

IEC/EN 60204-1, EN 60947-5-1, EN ISO 13849-1, IEC 61508

Start conditions:

Automatic or start button

Feedback circuit (Y/N): yes
ON delay: typ. 100 ms
Drop-out delay in case of emergency stop: typ. 25 ms / max. 30 ms
Drop-out delay on ,supply failure*: typ. 70 ms
Bridging in case of voltage drops: typ. 60 ms

Rated operating voltage U,:

24 VDC —15% / +20%, residual ripple max. 10%;

24 VAC -15% / +10%

Frequency range:

50 Hz / 60 Hz

Fuse rating for the operating voltage:

Internal electronic protection,
tripping current > 500 mA,
reset after approx. 1 sec

Power consumption:

max. 2.0 W /5.2 VA

Monitored inputs:

- Short-circuit recognition: no
- Wire breakage detection: yes
- Earth connection detection: yes
Number of NO contacts: 0
Number of NC contacts: 2
Max. conduction resistance: max. 40 Q
Outputs:

Stop category: 0
Number of safety contacts: 2 (13-14, 23-24)
Number of signalling outputs: 1(Y1)

Max. switching capacity of the safety contacts:

max. 250 V, 4 A ohmic (inductive in case of
appropriate protective wiring); min. 5V /1 mA

Max. switching capacity of the signalling outputs:

24 VDC /100 mA

Utilisation category to EN 60947-5-1:

AC-15:230V/2A
DC-13:24V/1A

Fuse rating of the safety contacts:

External (I, = 1000 A) to EN 60947-5-1
safety fuse 6 A quick blow, 4 A slow blow

Fuse rating of the signalling outputs:

Internal electronic protection,
tripping current > 100 mA

Mechanical life:

10 million operations

Ambient conditions:

Ambient temperature:

-25°C ... +60 °C

Storage and transport temperature:

-40°C ... +85°C

Protection class:

Enclosure: IP40, Terminals: IP20, Clearance: IP54

Mounting:

Snaps onto standard DIN rail to EN 60715

Connection type:

Screw terminals

- min. cable section: 0.25 mm?2
- max. cable section: 2.5 mm?
Weight: 160 g

Dimensions (Height x Width x Depth):

100 x 22.5 x 121 mm

@5 |0 <O N

o

Classification

Safety parameters:

Standards: EN ISO 13849-1, IEC 61508, EN 60947-5-1
PL: STOPO:uptoe
Category: STOP O:upto 4
PFH value: STOP 0: < 2,00 x 10%/h
SIL: STOPO:upto 3
Mission time: 20 years
The PFH value of 2.00 x 10%/h applies to the Contact load n-oply t-cycle
combinations of contact load (current through

enabling contacts) and number of switching 20 % 525,600 1.0 min
cycles (n-op/y) mentioned in the table below. 40 % 210,240 2.5 min
At 365 operating days per year and a 60 % 75,087 7.0 min
24-hours operation, this results in the 80 % 30,918 17.0 min
below-mentioned switching cycle times 100 % 12,223 43.0 min

(t-cycle) for the relay contacts.
Diverging applications upon request.
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Safety controllers

« Input level: The example shows a 2-channel
control of a guard door monitoring with two
position switches, whereof one with positive
break, external reset button ®; cross-wire
monitoring and feedback circuit .

« The control recognises cable break and earth
leakages in the monitoring circuit.

« Relay outputs: Suitable for 2 channel control,
for increase in capacity or number of contacts
by means of contactors or relays with
positive-guided contacts.

« For 1-channel control, connect NC contact
to S11/S12 and bridge S12/S22

* Automatic start:

The automatic start is programmed by con-

necting the feedback circuit to the terminals
X1/X2. If the feedback circuit is not required,
establish a bridge.

*a) = Logic

LED

The integrated LEDs indicate the following
operating states.

« Position relay K1

« Position relay K2

« Internal operating voltage U,

SCHMERSAL

Wiring diagram

‘ L1
N I— :
R ® I

P KA
TR [ [se[si] [szlabel | 1818} [
i [ T[] |
VS |
} a |
; o
L EEF o
. |

» The wiring diagram is shown with guard doors closed and in de-energised condition.
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Safety controllers

SRB 211ST V.2

« Suitable for signal processing of potential-
free outputs, e.g. emergency stop command
devices, position switches, solenoid interlocks
and magnetic safety switches

« Suitable for signal processing of outputs
connected to potentials (AOPDSs),

e.g. safety light grids/curtains

« 1 or 2 channel control

« 2 safety contacts, STOP 0
1 safety contact, STOP 1

« 1 signalling output (transistor output)

« Optionally with short-circuit recognition,
reset with edge detection or automatic start

* 6 LEDs to show operating conditions

¢ Plug-in screw terminals

Approvals
@ Ce

Ordering details

SRB 211ST V.2

128

Technical data

Standards:

IEC/EN 60204-1; EN 60947-5-1; EN ISO 13849-1; IEC 61508

Start conditions:

Automatic or start button (monitored)

Feedback circuit (Y/N): yes
ON delay with automatic start: typ. 120 ms
ON delay with reset button: typ. 25 ms
Drop-out delay in case of emergency stop: (STOP 0: 13-14; 23-24) <20 ms
Drop-out delay on ,supply failure*: typ. 55 ms

Rated operating voltage U,:

24 VDC —15%/+20%, residual ripple max. 10%;
24 VAC -15%/+10%

Frequency range:

50/60 Hz

Fuse rating for the operating voltage:

Internal electronic protection,

tripping current F1: > 750 mA; F2: > 75 mA, reset after
disconnection of supply voltage; tripping current F3: > 140 mA

Internal electronic protection (Y/N):

yes

Power consumption:

2.4 W; 5.9 VA plus signalling output

Monitored inputs:

- Short-circuit recognition: optional
- Wire breakage detection: yes
- Earth connection detection: yes
Number of NC contacts: 2
Number of NO contacts: 0
Max. conduction resistance: max. 40 Q
Outputs:

Stop category: 0/1

Number of safety contacts:

3 (STOP 0: 13-14; 23-24)
(STOP 1: 37-38)

Number of signalling outputs:

1(Y1)

Max. switching capacity of the safety contacts:

(STOP 0: 13-14; 23-24) 250 VAC, 8 A ohmic; min. 5V, 5 mA
(STOP 1: 37-38) 250 VAC, 6 A ohmic ; min. 10 V, 10 mA

(inductive in case of appropriate protective wiring)

Max. switching capacity of the signalling outputs:

24 VDC, 100 mA

Utilisation category to EN 60947-5-1:

AC-15; DC-13

Fuse rating of the safety contacts:

(STOP 0: 13-14; 23-24) 8 A slow blow
(STOP 1: 37-38) 6.3 A slow blow

Fuse rating of the signalling outputs:

Internal electronic protection, tripping current F4: 100 mA

Mechanical life:

10 million operations

Ambient conditions:

Ambient temperature:

-25°C ... +60 °C

Storage and transport temperature:

-40°C ... +85°C

Protection class:

Enclosure: IP40, Terminals: IP20, Clearance: IP54

Mounting:

Snaps onto standard DIN rail to EN 60715

Connection type:

Screw terminals, plug-in

- min. cable section:

0.25 mm?2

- max. cable section:

2.5 mm?

Dimensions (Height x Width x Depth):

100 x 22.5 x 121 mm

@500 ON

e

Classification

Safety parameters:

Standards: EN ISO 13849-1, IEC 61508, EN 60947-5-1
PL: STOP O:uptoe; STOP 1:uptod
Category: STOP O:upto 4; STOP 1:up to 3
PFH value: STOP 0: £2.00 x 10%h; STOP 1: <2.00 x 107/h
SIL: STOP 0: up to 3; STOP 1: up to 2
Mission time: 20 years
The PFH values of 2.00 x 10%h and 2.00 x 107/h Contact load n-oply t-cycle
applie to the combinations of contact load

(current through enabling contacts) and 20 % 525,600 1.0 min
number of switching cycles (n-oply) 40 % 210,240 2.5 min
mentioned in the table below. 60 % 75,087 7.0 min
At 365 operating days per year and a 80 % 30,918 17.0 min
24-hours operation, this results in the 100 % 12,223 43.0 min

below-mentioned switching cycle times
(t-cycle) for the relay contacts.
Diverging applications upon request.
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Safety controllers

« Input level: The example shows a 2-channel
control of a guard door monitoring with two s
position switches, whereof one with positive
break, external reset button ® and feedback
circuit .

 The control recognises cross-short, cable
break and earth leakages in the monitoring
circuit. a|  [se|sn|sars22 x1|x2|x3] B[ 23]37]

« F1 = hybrid fuse Ll [ [ |

* Relay outputs: Suitable for 2 channel control,
for increase in capacity or number of con- Ansteuerlogik/ E| s
tacts by means of contactors or relays with e as K1 K3
positive-guided contacts. ,EF = Confrol crcut AN

« Switch setting: N

The cross-wire short detection function (fac- v | ui 2 . Kt
tory default) is programmed by means of the il k2 G @ ﬁ*”\ 3—\ K2

ou

=
S

switch located underneath the front cover of _
the module: A2 | | | |
Position nQS (top): SRB 211ST V.2
no cross-wire short protection, suitable for ’
1-channel applications and applications with
outputs with potential in the control circuits.
Position QS (bottom):
cross-wire short protection, suitable for
2-channel applications without outputs with
potential in the control circuits.
« For 1-channel control, connect NC contact
to S11/S12 and bridge S12/S22
« Connect potential p-type outputs of safety
light grids/curtains to S12/S22. The devices
must have the same reference potential.
« Automatic start:
The automatic start is programmed by con-
necting the feedback circuit to the terminals
X1/X3. If the feedback circuit is not required,
establish a bridge.
* Time delay:
The time-delayed safety enable 37/38 is
adjustable for 1 to 30 seconds drop-out delay
(see setting intructions).
« The safety enabling circuit 37/38 conforms to
EN 60204-1 for STOP Category 1. The safety
enabling circuits 13/14 and 23/24 conform to
EN 60204-1 for STOP Category 0.
« Setting of the drop-out delay time is carried
out by means of a potentiometer from the
front of the enclosure.

The integrated LEDs indicate the following » The wiring diagram is shown with guard doors closed and in de-energised condition.

operating states. « Inductive loads (e.g. contactors, relays, etc.) are to be suppressed by means of a suitable circuit.
« Position relay K1

« Position relay K2

« Position relay K3

« Position relay K4

« Supply voltage Ug

« Internal operating voltage U;
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Safety controllers

SRB 301MA

« Suitable for the signal treatment of potential-
free contacts, e.g. emergency stop command
devices, position switches, interlocking
devices with and without interlocking function
and magnetic safety switches

« Suitable for the signal treatment of potential-
loaded outputs, e.g. electronic safety sensors
with p-type semi-conductor outputs as well as
safety light grids and light curtains

* 1 or 2 channel control

« 3 safety contacts, STOP 0

« 1 additional acknowledgement output

* Reset function with trailing edge

* Optionally with short-circuit recognition
(through switch)

* 4 LEDs to show operating conditions

Approvals

@ Ce

Ordering details

SRB 301MA

130

Technical data

Standards:

IEC/EN 60204-1; EN 60947-5-1; EN ISO 13849-1; IEC 61508

Start conditions:

Start button (monitored)

Feedback circuit (Y/N): yes
ON delay with reset button: typ. 15 ms
Drop-out delay in case of emergency stop: <15ms
Drop-out delay on ,supply failure*: typ. 80 ms

Rated operating voltage U,:

24 VDC —15%/+20%, residual ripple max. 10%;

24 VAC -15%/+10%

Frequency range:

50/60 Hz

Fuse rating for the operating voltage:

Internal electronic protection,
tripping current > 500 mA,
reset after approx. 1 sec

Internal electronic protection (Y/N): yes
Power consumption: 1.8 W; 4.4 VA
Monitored inputs:

- Short-circuit recognition: optional
- Wire breakage detection: yes
- Earth connection detection: yes
Number of NC contacts: 2
Number of NO contacts: 0
Max. conduction resistance: max. 40 Q
Outputs:

Stop category: 0
Number of safety contacts: 3 (13-14; 23-24; 33-34)
Number of auxiliary contacts: 1(41-42)

Max. switching capacity of the safety contacts:

230 VAC, 8 A ohmic (inductive in case of

appropriate protective wiring); min. 10 V, 10 mA

Max. switching capacity of the auxiliary contacts:

24 VDC, 2 A

Utilisation category to EN 60947-5-1:

AC-15:230V/6A
DC-13:24V /6 A

Fuse rating of the safety contacts:

8 A slow blow

Fuse rating of the auxiliary contacts:

2 A slow blow

Mechanical life:

10 million operations

Ambient conditions:

Ambient temperature:

-25°C ... +60 °C

Storage and transport temperature:

-40°C ... +85°C

Protection class:

Enclosure: IP40, Terminals: IP20, Clearance: IP54

Mounting:

Snaps onto standard DIN rail to EN 60715

Connection type:

Screw terminals

- min. cable section: 0.25 mm?
- max. cable section: 2.5 mm?
Weight: 2509

Dimensions (Height x Width x Depth):

100 x 22.5 x 121 mm

@500 ON

Classification

Safety parameters:

Standards: EN ISO 13849-1, IEC 61508, EN 60947-5-1
PL: STOPO:uptoe
Category: STOP Q:up to 4
PFH value: STOP 0: £2.00 x 10%h
SIL: STOP 0: upto 3
Mission time: 20 years
The PFH value of 2.00 x 10°%/h applies to the Contact load n-oply t-cycle
combinations of contact load (current through

enabling contacts) and number of switching 20 % 525,600 1.0 min
cycles (n-op/y) mentioned in the table below. 40 % 210,240 2.5 min
At 365 operating days per year and a 60 % 75,087 7.0 min
24-hours operation, this results in the 80 % 30,918 17.0 min
below-mentioned switching cycle times 100 % 12,223 43.0 min

(t-cycle) for the relay contacts.
Diverging applications upon request.
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Safety controllers

Wiring diagram

Connection of an AZM 200 solenoid inter- S2VDC
lock to the SRB 301MA safety controller

wy 2w [ xi [ x2 [ W

|

! 24v [ ourt | ourz | our3
AZM 200.T : SPS/PLC

|

o | [ vi ]| v2]our G [ v [ e [ 3
S | A —-
ov

“24V0C I

M [se]sn[sa]sa| x| x| [B]a3]3]w
®H
EI n 0S
SRB 301MA os T*W**T**’
LI I
2] [ [ [ L [ [wefafxfe
ov

LED

The integrated LEDs indicate the following » The wiring diagram is shown with guard doors closed and in de-energised condition.
operating states.

« Position relay K1

« Position relay K2

* Supply voltage Ug

« Internal operating voltage U,
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Safety controllers

SRB 301MC

« Suitable for the signal treatment of potential-
free contacts, e.g. emergency stop command
devices, position switches, interlocking
devices with and without interlocking function
and magnetic safety switches

« Suitable for the signal treatment of potential-
loaded outputs, e.g. electronic safety sensors
with p-type semi-conductor outputs as well as
safety light grids and light curtains

* 1 or 2 channel control

« 3 safety contacts, STOP 0

« 1 additional acknowledgement output

* Automatic reset function

* Optionally with short-circuit recognition
(through switch)

* 4 LEDs to show operating conditions

Approvals
Q8 43

Ordering details

SRB 301MC-24V

132

Technical data

Standards:

IEC/EN 60204-1; EN 60947-5-1; EN ISO 13849-1; IEC 61508

Start conditions:

Automatic or start button

Feedback circuit (Y/N): yes
ON delay with automatic start: typ. 100 ms
ON delay with reset button: typ. 20 ms
Drop-out delay in case of emergency stop: <20 ms
Drop-out delay on ,supply failure®: typ. 80 ms

Rated operating voltage U,:

24 VDC —15%/+20%, residual ripple max. 10%;
24 VAC —-15%/+10%

Frequency range:

50/60 Hz

Fuse rating for the operating voltage:

Internal electronic protection,
tripping current > 500 mA,
reset after approx. 1 sec

Internal electronic protection (Y/N): yes
Power consumption: 2.0W; 49 VA
Monitored inputs:

- Short-circuit recognition: optional
- Wire breakage detection: yes
- Earth connection detection: yes
Number of NC contacts: 2
Number of NO contacts: 0
Max. conduction resistance: max. 40 Q
Outputs:

Stop category: 0
Number of safety contacts: 3 (13-14; 23-24; 33-34)
Number of auxiliary contacts: 1(41-42)

Max. switching capacity of the safety contacts:

230 VAC, 8 A ohmic (inductive in case of
appropriate protective wiring)

Max. switching capacity of the auxiliary contacts:

24VDC, 2A

Utilisation category to EN 60947-5-1:

AC-15:230V/6A
DC-13:24V /6 A

Fuse rating of the safety contacts:

8 A slow blow

Fuse rating of the auxiliary contacts:

2 A slow blow

Mechanical life:

10 million operations

Ambient conditions:

Ambient temperature:

-25°C ... +60 °C

Storage and transport temperature:

-40°C ... +85°C

Protection class:

Enclosure: IP40, Terminals: IP20, Clearance: IP54

Mounting:

Snaps onto standard DIN rail to EN 60715

Connection type:

Screw terminals

- min. cable section: 0.25 mm?
- max. cable section: 2.5 mm?
Weight: 2509

Dimensions (Height x Width x Depth):

100 x 22.5x 121 mm

.

-

f

@ || O

Iy

Classification

Safety parameters:

Standards: EN ISO 13849-1, IEC 61508, EN 60947-5-1
PL: STOPO:uptoe
Category: STOP Q:up to 4
PFH value: STOP 0: £2.00 x 10%h
SIL: STOP 0: upto 3
Mission time: 20 years
The PFH value of 2.00 x 10°%/h applies to the Contact load n-oply t-cycle
combinations of contact load (current through

enabling contacts) and number of switching 20 % 525,600 1.0 min
cycles (n-op/y) mentioned in the table below. 40 % 210,240 2.5 min
At 365 operating days per year and a 60 % 75,087 7.0 min
24-hours operation, this results in the 80 % 30,918 17.0 min
below-mentioned switching cycle times 100 % 12,223 43.0 min

(t-cycle) for the relay contacts.
Diverging applications upon request.
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Safety controllers

Wiring diagram

Connection of an AZM 200 solenoid inter- S2VDC
lock to the SRB 301MC safety controller

wy 2w [ xi [ x2 [ W

|

! 24v [ ourt | ourz | our3
AZM 200.T : SPS/PLC

|

o | [ vi ]| v2]our G [ v [ e [ 3
S | A —-
ov

“24V0C I

M [se]sn[sa]sa| x| x| [B]a3]3]w
®H
SRB 301 MC s T
LI I
el [ [ 1 [ [ [wla[x]w
ov

LED

The integrated LEDs indicate the following » The wiring diagram is shown with guard doors closed and in de-energised condition.
operating states.

« Position relay K1

« Position relay K2

* Supply voltage Ug

« Internal operating voltage U,
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Safety controllers

SRB 301ST V.2

« Suitable for the signal treatment of potential-
free contacts, e.g. emergency stop command
devices, position switches, interlocking
devices with and without interlocking function
and magnetic safety switches

« Suitable for the signal treatment of potential-
loaded outputs, e.g. electronic safety sensors
with p-type semi-conductor outputs as well as
safety light grids and light curtains

* 1 or 2 channel control

« 3 safety contacts, STOP 0

* 1 signalling output (NC contact)

* Optionally with short-circuit recognition
(through switch)

» With hybrid fuse

* Reset with edge detection or automatic start

* 4 LEDs to show operating conditions

* Plug-in screw terminals

Approvals
@ Ce

Ordering details

SRB 301ST V.2

134

Technical data

Standards:

IEC/EN 60204-1; EN 60947-5-1; EN ISO 13849-1; IEC 61508

Start conditions:

Automatic or start button (monitored)

Feedback circuit (Y/N): yes
ON delay with automatic start: typ. 100 ms
ON delay with reset button: typ. 25 ms
Drop-out delay in case of emergency stop: <25ms
Drop-out delay on ,supply failure®: typ. 100 ms

Rated operating voltage U,:

24 VDC —15%/+20%, residual ripple max. 10%;
24 VAC —-15%/+10%

Frequency range:

50/60 Hz

Fuse rating for the operating voltage:

Internal electronic protection,

tripping current F1 > 500 mA;

tripping current (S11, S21) > 50 mA;

reset after disconnection of supply voltage

Internal electronic protection (Y/N): yes
Power consumption: 20W; 49 VA
Monitored inputs:

- Short-circuit recognition: optional
- Wire breakage detection: yes
- Earth connection detection: yes
Number of NC contacts: 2
Number of NO contacts: 0
Max. conduction resistance: max. 40 Q
Outputs:

Stop category: 0
Number of safety contacts: 3 (13-14; 23-24; 33-34)
Number of auxiliary contacts: 1(41-42)

Max. switching capacity of the safety contacts:

250 VAC, 8 A ohmic (inductive in case of
appropriate protective wiring); min. 10 V, 10 mA

Max. switching capacity of the auxiliary contacts: 24VDC, 2 A
Utilisation category to EN 60947-5-1: AC-15; DC-13
Fuse rating of the safety contacts: 8 A slow blow
Fuse rating of the auxiliary contacts: 2 A slow blow

Mechanical life:

10 million operations

Ambient conditions:

Ambient temperature:

-25°C ... +60 °C

Storage and transport temperature:

-40°C ... +85°C

Protection class:

Enclosure: IP40, Terminals: IP20, Clearance: IP54

Mounting:

Snaps onto standard DIN rail to EN 60715

Connection type:

Screw terminals, plug-in

- min. cable section: 0.25 mm?
- max. cable section: 2.5 mm?
Weight: 240 g

Dimensions (Height x Width x Depth):

100 x 22.5x 121 mm

U

AR

e
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Classification

Safety parameters:

Standards: EN ISO 13849-1, IEC 61508, EN 60947-5-1
PL: STOPO:uptoe
Category: STOP Q:up to 4
PFH value: STOP 0: £2.00 x 10%h
SIL: STOP 0: upto 3
Mission time: 20 years
The PFH value of 2.00 x 10°%/h applies to the Contact load n-oply t-cycle
combinations of contact load (current through

enabling contacts) and number of switching 20 % 525,600 1.0 min
cycles (n-op/y) mentioned in the table below. 40 % 210,240 2.5 min
At 365 operating days per year and a 60 % 75,087 7.0 min
24-hours operation, this results in the 80 % 30,918 17.0 min
below-mentioned switching cycle times 100 % 12,223 43.0 min

(t-cycle) for the relay contacts.
Diverging applications upon request.
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Safety controllers

Wiring diagram

Connection of an AZM 200 solenoid inter-
lock to the SRB 301ST V.2 safety controller

LED

The integrated LEDs indicate the following

operating states.

« Position relay K1

« Position relay K2

* Supply voltage Ug

« Internal operating voltage U,
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» The wiring diagram is shown with guard doors closed and in de-energised condition.
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Safety controllers

« Suitable for the signal treatment of potential-
free contacts, e.g. emergency stop command
devices, position switches, interlocking
devices with and without interlocking function
and magnetic safety switches

« Suitable for the signal treatment of potential-
loaded outputs, e.g. electronic safety sensors
with p-type semi-conductor outputs as well as
safety light grids and light curtains

* 1 or 2 channel control

« 3 safety contacts, STOP 0;

2 safety contacts, STOP 1,
adjustable 1...30's

* 4 signalling outputs

* 6 LEDs to show operating conditions

» With hybrid fuse

* Optional: Short-circuit recognition, manual
reset with edge detection in fail-safe circuit,
automatic reset function

Approvals
@ Ce

Ordering details

SRB 324ST-24V V.3

136

Standards:

SRB 324ST V.3 Technical data

IEC/EN 60204-1; EN 60947-5-1; EN ISO 13849-1; IEC 61508

Start conditions:

Automatic or start button (monitored)

Feedback circuit (Y/N): yes
ON delay with automatic start: typ. 400 ms
ON delay with reset button: typ. 30 ms
Drop-out delay in case of emergency stop: (13-14; 23-24; 33-34): < 30 ms
Drop-out delay on ,supply failure®: typ. 80 ms

Rated operating voltage U,:

24 VDC —15%/+20%, residual ripple max. 10%;
24 VAC -15%/+10%

Frequency range:

50/60 Hz

Fuse rating for the operating voltage:

Internal electronic protection;

tripping current F1: > 2.5 A, F2: > 50 mA (S11-S31), > 800 mA (X4);

reset after disconnection of supply voltage

Internal electronic protection (Y/N):

yes

Power consumption:

3.2 W; 7.1 VA, plus signalling output

Monitored inputs:

- Short-circuit recognition: optional
- Wire breakage detection: yes
- Earth connection detection: yes
Number of NC contacts: 2
Number of NO contacts: 0
Max. conduction resistance: max. 40 Q
Outputs:

Stop category: 0/1

Number of safety contacts:

5 (STOP 0: 13-14; 23-24; 33-34)
(STOP 1: 47-48; 57-58)

Number of auxiliary contacts:

1 (61-62)

Number of signalling outputs:

3 (Y1-Y3)

Max. switching capacity of the safety contacts:

(STOP 0: 13-14; 23-24; 33-34): 250 VAC, 8 A
(STOP 1: 47-48; 57-58): 250 VAC, 6 A

ohmic (inductive in case of appropriate protective wiring)

Max. switching capacity of the auxiliary contacts: 24VDC, 2A
Max. switching capacity of the signalling outputs: 24 VDC, 100 mA,; residual current: 200 mA
Utilisation category to EN 60947-5-1: AC-15; DC-13

Fuse rating of the safety contacts:

(STOP 0: 13-14; 23-24; 33-34): 8 A slow blow
(STOP 1: 47-48; 57-58): 6.3 A slow blow

Fuse rating of the auxiliary contacts:

2 A slow blow

Fuse rating of the signalling outputs:

500 mA (internal electronic protection F3)

Mechanical life:

10 million operations

Ambient conditions:

Ambient temperature:

-25°C ... +60 °C

Storage and transport temperature:

-40°C ... +85°C

Protection class:

Enclosure: IP40, Terminals: IP20, Clearance: IP54

Mounting:

Snaps onto standard DIN rail to EN 60715

Connection type:

Screw terminals, plug-in

Cable section:

0.25 ... 2.5 mm?

Dimensions (Height x Width x Depth):

100 x 45 x 121 mm

@50 ON

e

Classification

Safety parameters:

Standards: EN ISO 13849-1, IEC 61508, EN 60947-5-1
PL: STOP O: uptoe; STOP 1:up tod
Category: STOP 0: up to 4; STOP 1: up to 3
PFH value: STOP 0: £2.00 x 10%h; STOP 1: <2.00 x 107/h
SIL: STOP 0: up to 3; STOP 1: up to 2
Mission time: 20 years
The PFH values of 2.00 x 10%/h and 2.00 x 107/h Contact load n-oply t-cycle
applie to the combinations of contact load

(current through enabling contacts) and 20 % 525,600 1.0 min
number of switching cycles (n-op/y) 40 % 210,240 2.5 min
mentioned in the table below. 60 % 75,087 7.0 min
At 365 operating days per year and a 80 % 30,918 17.0 min
24-hours operation, this results in the 100 % 12,223 43.0 min

below-mentioned switching cycle times
(t-cycle) for the relay contacts.
Diverging applications upon request.
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Safety controllers

Wiring diagram

Connection of an AZM 200 solenoid inter- 2VOC sy
lock to the SRB 324ST V.3 safety controller
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o

LED

The integrated LEDs indicate the following * The wiring diagram is shown with guard doors closed and in de-energised condition.
operating states.

« Position relay K1

« Position relay K2

« Position relay K3

« Position relay K4

« Supply voltage Ug

« Internal operating voltage U;
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Safety controllers

SRB 504ST Technical data

« Suitable for signal processing of potential-
free outputs, e.g. emergency stop command
devices, interlocking devices, magnetic
safety switches and outputs connected to
potentials (AOPDSs)

« 1 or 2 channel control

« 5 safety contacts, STOP 0

« 4 signalling outputs

« Switching capacity of the safety contacts 6 A

« Automatic reset,
manual reset with edge detection

* 6 LEDs to show operating conditions

* Plug-in screw terminals

Approvals
Q8 g3

Ordering details

SRB 504ST-24V
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Standards:
Start conditions:

IEC/EN 60204-1; EN 60947-5-1; EN ISO 13849-1; IEC 61508
Automatic or start button (monitored)

Feedback circuit (Y/N): yes
ON delay with automatic start: typ. 400 ms
ON delay with reset button: typ. 30 ms
Drop-out delay in case of emergency stop: <30 ms
Drop-out delay on ,supply failure*: typ. 80 ms

Rated operating voltage Ue: 24 VDC —15%/+20%, residual ripple max. 10%;
24 VAC -15%/+10%

Frequency range: 50/60 Hz
Fuse rating for the operating voltage: Internal electronic protection;
tripping current F1: > 2.5 A, F2: > 50 mA (S11-S31), > 800 mA (X4)

Internal electronic protection (Y/N): yes
Power consumption: 3.2 W; 7.1 VA, plus signalling output

Monitored inputs:

- Short-circuit recognition: optional
- Wire breakage detection: yes
- Earth connection detection: yes
Number of NC contacts: 2
Number of NO contacts: 0
Max. conduction resistance: max. 40 Q
Outputs:

Stop category: 0
Number of safety contacts: 5 (13-14; 23-24; 33-34; 43-44; 53-54)
Number of auxiliary contacts: 1 (61-62)
Number of signalling outputs: 3(Y1-Y3)

Max. switching capacity of the safety contacts: 250 VAC, 8 A ohmic (inductive in case of

appropriate protective wiring)

Max. switching capacity of the auxiliary contacts: 24VDC, 2A
Max. switching capacity of the signalling outputs: 24 VDC, 100 mA,; residual current: 200 mA
Utilisation category to EN 60947-5-1: AC-15; DC-13
Fuse rating of the safety contacts: 8 A slow blow
Fuse rating of the auxiliary contacts: 2 A slow blow

100 mA slow blow
10 million operations

Fuse rating of the signalling outputs:
Mechanical life:

Ambient conditions:

Ambient temperature:

Storage and transport temperature:
Protection class:

Mounting:

Connection type:

-25°C ... +60 °C

-40 °C ... +85 °C

Enclosure: IP40, Terminals: IP20, Clearance: IP54
Snaps onto standard DIN rail to EN 60715

Screw terminals, plug-in

- min. cable section: 0.25 mm?2
- max. cable section: 2.5 mm?
Weight: 4209

100 x 45 x 121 mm

Dimensions (Height x Width x Depth):
. &0

NEL

Safety parameters:

Standards: EN ISO 13849-1, IEC 61508, EN 60947-5-1
PL: STOPO:uptoe
Category: STOPO:upto 4
PFH value: STOP 0: £2.00 x 10%h
SIL: STOPO:upto 3
Mission time: 20 years
The PFH value of 2.00 x 10%/h applies to the Contact load n-oply t-cycle
combinations of contact load (current through

enabling contacts) and number of switching 20 % 525,600 1.0 min
cycles (n-op/y) mentioned in the table below. 40 % 210,240 2.5 min
At 365 operating days per year and a 60 % 75,087 7.0 min
24-hours operation, this results in the 80 % 30,918 17.0 min
below-mentioned switching cycle times 100 % 12,223 43.0 min

(t-cycle) for the relay contacts.
Diverging applications upon request.
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Safety controllers

Wiring diagram

« 2 channel control shown for a guard-door
monitor with two contacts, of which at least
one contact has positive break, with external
reset button ®.

* Relay outputs: Suitable for 2 channel control,
for increase in capacity or number of con-
tacts by means of contactors or relays with
positive-guided contacts.

« (®» = Feedback circuit

 The control recognises cross-short, cable
break and earth leakages in the monitoring
circuit.

« Inductive loads (e.g. contactors, relays, etc.)
are to be suppressed by means of a suitable
circuit.

LED

The integrated LEDs indicate the following
operating states.

« Position relay K1

« Position relay K2

« Position relay K3

« Position relay K4

« Supply voltage Ug

« Internal operating voltage U;

SCHMERSAL
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* The wiring diagram is shown with guard doors closed and in de-energised condition.
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Safety controllers

PROTECT-PE

* Possibility to connect up to 4 sensors per
interface, e.g. safety magnetic switches
of the BNS type, emergency stop control
devices, interlocking devices, etc.

» Wiring of up to 4 sensors per interface with
signals connected to the potential possible,
e.g. CSS products from Schmersal and
AOPD's (only PROTECT-PE-02).

+ Current and voltage limitation of the input
circuits

« Connection of sensors with 2 NC contacts
(PROTECT-PE-02) or of sensors with
NC/NO contacts (PROTECT-PE-11)

+ Cross-wire monitoring of the input circuits
(only PROTECT-PE-02)

« Signalling output for each sensor
(monitoring of both circuits of one sensor)
and of all sensors (Y5, summation signal)

« Signalling output 32-33, 33-34

 Cascading possible for the connection of up
to 80 sensors

» Width 65.5 mm

* 6 LED to show operating conditions

 Cage clamps or plug-in screw
terminals (ordering suffix -SK)

» With antivalent output contacts,
ordering suffix -AN

Approvals

®- Cce

PROTECT-PE-®-©@
No. | Option | Description

@ 02 Connection of sensors
with 2 NC contacts
11 Connection of sensors
with NC/NO contacts
Connection of sensors
with NC/NO contacts and
antivalent output contacts
@ Cage clamps

SK Plug-in screw terminals

11-AN
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Standards: IEC/EN 60204-1; EN 60947-5-1; EN ISO 13849-1; IEC/EN 61508
Start conditions: automatic
Feedback circuit (Y/N): no
ON delay with automatic start: typ. 10 ms
Drop-out delay in case of emergency stop: <10 ms
Drop-out delay on ,supply failure®: <60 ms

Rated operating voltage U,:

24 VDC —15%/+20%, residual ripple max. 10%

Fuse rating for the operating voltage:

Internal electronic trip,
tripping current > 300 mA

Internal electronic protection (Y/N):

yes

Power consumption:

max. 1.7 W; plus signalling outputs

Monitored inputs:

- Short-circuit recognition:

PROTECT-PE-11: option;
PROTECT-PE-02: yes

- Wire breakage detection:

yes

- Earth connection detection:

yes

Number of NC contacts:

PROTECT-PE-11: 1; PROTECT-PE-02: 2

Number of NO contacts:

PROTECT-PE-11: 1; PROTECT-PE-02: 0

Outputs:

Stop category:

0

Number of auxiliary contacts:

2 (13-14; 23-24)

Number of signalling outputs:

7 (Y1-Y5; 32-33; 33-34)

Max. switching capacity of the safety contacts:

24V, 2 A ohmic (inductive in case
of appropriate protective wiring)

Max. switching capacity of signalling outputs:

24 VDC, 100 mA

Utilisation category to EN 60947-5-1:

DC-13

Fuse rating of the safety contacts:

2 A slow blow

Fuse rating of the signalling outputs:

Internal electronic trip,
tripping current > 750 mA

Mechanical life:

10 million operations

Ambient conditions:

Ambient temperature:

-25°C...+565°C

Storage and transport temperature:

-25°C...+70°C

Protection class:

Enclosure: IP20, Terminals: IP20, Clearance: IP20

Mounting:

Snaps onto standard DIN rail to EN 60715

Connection type:

Cage clamps or
ordering suffix -SK: plug-in screw terminals

- min. cable section:

Cage clamps: 0.08 mm?;
Plug-in screw terminals: 0.14 mm?

- max. cable section:

Cage clamps: 2.5 mm?;
Plug-in screw terminals: 1.5 mm?

Weight:

160 g

Dimensions (Height x Width x Depth):

126 x 48 x 43 mm

¢

AN

o

Safety parameters:

Standards: EN ISO 13849-1, IEC 61508, EN 60947-5-1
PL: STOP O:up tod
Category: STOP 0: up to 3
PFH value: STOP 0:2.00 x 107/h
SIL: STOP 0:upto 2
Mission time: 20 years
The PFH value of 2.00 x 107/h applies to the Contact load n-oply t-cycle
combinations of contact load (current through

enabling contacts) and number of switching 20 % 525,600 1.0 min
cycles (n-op/y) mentioned in the table below. 40 % 210,240 2.5 min
At 365 operating days per year and a 60 % 75,087 7.0 min
24-hours operation, this results in the 80 % 30,918 17.0 min
below-mentioned switching cycle times 100 % 12,223 43.0 min

(t-cycle) for the relay contacts.
Diverging applications upon request.
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Safety controllers

Wiring diagram

* Start level:
Depends on the wiring of the safety relay
module.

* Sensor level: _ [(mm]«[s1]-[s2] [~[s3]-[s&] [-]ss]-[s6] | [®]|2 snfsa] B2
Dual-channel control of magnetic safety | |
S(’)thjlttszte fe\?glc-:ordmg 10 [EC 054755 A ﬁiws |'K3/K1« E,‘:I'| ﬁi""s |'K5/Ks¢'|ﬁ"°s m\ KZ\

. . Qs Qs Qs KIy———-
Dufal-chalnnel C(;ntlrol of a downstream WE’F Protect-PE-02 KB\ Kb\ SRB 301MC szﬁj
safety relay module. o . 65\ K6 SRB301ST

« Cross-shorts, wire breakage and earth leaka- . K Kz\J &) KA\J €5 KE\J Yoy 18 \ \ SRB 211ST
ge in the control circuits are detected. G MR | R | vRe | R | Y \EE ”\ K“\

« If the inputs S1, S3, S5 and S7 are not used, L— .

[a2] A2 [ss] [vi] [ve| [v3] [vavs]32[3u33]m]os sifsz2] ||

they have to be bridged to plus.

« If the inputs S2, S4, S6 and S8 are not used,
they have to be bridged to minus.

 The safety relay modules must be suitable
signal processing for single or dual-channel
floating NC-contacts.

« Start and actuator configuration has to be
effected in accordance with the data sheet.

* The obtainable performance level and
category according to EN 1SO 13849-1
depends on type and wiring of the used
safety relay module.

LED

« LED’s or signalling outputs signalise an open-  The wiring diagram is shown with guard doors closed and in de-energised condition.
ed protective device or emergency stops.
« Monitoring effected on both contact circuits of  Inductive loads (e.g. contactors, relays, etc.) are to be suppressed by means of a suitable circuit.
the sensor.
* When the protective device or the emergency
stop circuit is opened a signal of 24 V will be
wired the regarding output (Y1...Y5) and the
dedicated LED lights.
The integrated LEDs indicate the following
operating states.
* Position relay K1
* Position relay K2
* Position relay K3
* Position relay K4
* Internal operating voltage U,
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Programmable modular safety system

PROTECT PSC

The programmable PROTECT-PSC modular safety control system is mainly used in
modern production systems or on complex stand-alone machines.

PROTECT-PSC is suitable both for reliable
analysis and interconnection of several
safety-related signals, such as those from
EMERGENCY-STOP command devices, guard
door monitoring, safety multiple infra-red beam
barriers (AOPDs) or Schmersal CSS or MZM or
AZM 200 series safety sensors.

The modular design of the PROTECT-PSC is a
major advantage which makes it very versatile.
As far as cost is concerned, the user can pro-
vide the optimum solution to each requirement
without leaving too many inputs or outputs
unused unnecessarily. The very high density of
terminals also helps save space in the cabinet.

With PROTECT-PSC, it is possible to realise
control category 4 applications according to
EN 954-1, Performance Level "e" according
to EN 13849-1 and SIL 3 according to

EN IEC 61508.
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A special feature of PROTECT-PSC is that

it also offers the possibility of operational
(non-safe) signal processing in addition to safe
signal processing.

If programming is abandoned entirely, with
PROTECT-PSC, a safe zone area-disconnec-
tion must be realised according to the order
of the modules on the top-hat rail alone, like a
system of safety control modules.

Connectable devices (sensor level)

B EMERGENCY STOP devices with floating
contacts

B Safety switches with floating contacts, ditto
locking devices (with and without interlock)
and enabling switches etc.

B Safety magnetic switches,
e.g. Schmersal BNS

B Safety devices with floating contacts, such as

opto-electronic safety devices (AOPDSs) etc.

B Schmersal series CSS safety sensors and
Schmersal series non-contact interlocks
AZM 2xx

The main features summarised:

® Modular design

B |ntegration of safe and operational signals

® Free programming according to IEC 61 131
via standard USB interface

or

B Signal combination via external wiring
without programming

B Connection option for external gateway
(Profibus, DeviceNet or CC-Link)

B Response time 22 ms (semiconductor
outputs) or 37 ms (relay outputs)

B Visualisation and status display on
module or PC

B Simple DIN top-hat rail mounting

SCHMERSAL



System overview of PROTECT-PSC
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The PSC power and PSC-CPU-MON
modules with 8 safe inputs and 6 safe
outputs form the basic configuration
for PROTECT-PSC

(for description, see next page)

& SCHMERSAL

Expand safely with:

B Safe input modules
PSC-S-IN-E and PSC-S-IN-LC

B Safe output modules
PSC-S-IN-OUT and PSC Relay

B Safe input/output modules
PSC-SUB-MON, PSC-STP-E,

PSC-S-STP-LC and PSC-S-STP-ELC

Gateway

Diagnostic status via gateways to the
following bus systems:
B Profibus DP

B DeviceNet

® CC-link

® Modbus RTU

¥ CANopen

B EtherCat

B Profinet 10

B EtherNet IP

® Modbus TCP

Expand operationally

(right, grey terminals) with:

B Operational input modules
PSC-NS-IN

B Operational output modules
PSC-NS-OUT
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Programmable modular safety system

PROTECT-PSC module overview

The individual devices of the PROTECT-PSC
modular safety system generally differ in their
number of safe and operational inputs and out-
puts. Other differences in terms of the sensor
technology (floating or non-floating contacts)
are met on the input side or on the output side
in terms of semiconductor and relay outputs
and maximum switching current.
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Module Number of Number of

single-channel inputs single-channel outputs

Opera-
tional

Opera- Transistor Relays

tional Float- Non-

floating | ing* floating*| 0.3 A* | 0.5 A% | 0.3 A |4 A*
PSC-CPU-MON - 4 4 - 6 - -
PSC-CPU-OP-MON
PSC-SUB-MON - 4 4 - 6 - -
PSC-S-STP-E - 4 2 - 4 -
PSC-S-STP-LC - 6 - 4 -
PSC-S-STP-ELC - 2 4 - 4 -
PSC-S relay - - - - - - 2x2
PSC-S-IN-E - 16 - - - - -
PSC-S-IN-LC - - 16 - - - -
PSC-S-OUT - - - - - 16 -
PSC-NS-IN 16 - - - - - -
PSC-NS-OUT — — - 16 - — -
PSC power - - — - - -

PSC booster - - - - - -

* The floating or non-floating data refer to the technical characteristic of the input signals:
floating input signals: e.g. from EMERGENCY STOP control devices, safety switches,
interlocks and safety magnetic switches etc.
non-floating input signals: e.g. from opto-electronic safety devices such as safety multiple
infra-red beam barriers and laser scanners etc., and also from type CSS or AZM 200 safety
sensors. Signals from floating sensors can also be connected to these inputs but then
cross-circuit monitoring is not possible.

** Maximum current per output with resistive load.
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PROTECT-PSCsw system software

The advantage of the PROTECT-PSCsw
programming interface is that the user can
freely program in ladder diagram with maxi-
mum flexibility according to IEC 61131 or very
easily by including safety and certificated
function modules.

There is also the possibility storing their own
function modules, such as recurring program
blocks, in a library and quickly retrieving them
to include in the particular program when
needed.

SCHMERSAL

Flexible programming according to ladder diagram according to IEC 61131

PROTECT-PSCsw - Factory Ar.sprj
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Easy programming involving safe and certificated function modules based on PLCopen.

PROTECT-PSCsw - FB-Emergency-Stop-sF-1.sprj
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Up-to-date without fail.
The online product catalogue

For detailed information, check out
www.schmersal.net



PROTECT SELECT
Compact safety controller

B PROTECT SELECT

& SCHMERSAL

Page 148
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The compact safety controller PROTECT SELECT offers engineers high flexibility for configuring
safety devices and for integrating safety devices into machine functions.

Four different basic programs are available. Each program can easily be adapted to the respective
application via menu navigation and cleartext messages. Programming skills are not required.
Thus e.g. the drop-out delay and debouncing times can be set individually and numerous para-
meters such as cross-circuit monitoring can be configured according to the requirements — a clear
advantage compared to safety control modules.

All of the four programs offer numerous functions, including the following:

B Connection of up to 6 dual-channel safety switching devices (with or without potential)
uptoPLe/SIL3

B Safety semi-conductor and relay outputs with Stop 0 or Stop 1 (adjustable)

B Safe analog monitoring of temperature and other process variables

B Free assignment of feedback circuit, start-up tests, periodic tests, auto start, manual start

B Cross-circuit detection via clock outputs

B Display of cleattext messages during troubleshooting

B |nput filter for safety devices with contact bounce
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Compact safety controller

PROTECT SELECT Technical data

« Suitable for signal processing of potential-
free outputs, e.g. emergency stop command
devices, position switches, solenoid interlocks
with and without interlocking function and
magnetic safety switches

« Suitable for the signal treatment of potential-
loaded outputs, e.g. electronic safety sensors
with p-type semi-conductor outputs as well as
safety light grids and light curtains

1 or 2 channel control

« Safety outputs with Stop 0/1 function
and free adjustable fail-safe timer

« Automatic or manual reset function

« Optionally with short-circuit recognition

« Input filter for safety devices with
contact bounce

« LEDs to show operating conditions

Approvals
C€

Ordering details

PROTECT SELECT-®
No. | Option | Description

0] ‘ SK Screw terminals
CC Cage clamps
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Standards:

EN ISO 13849-1; IEC 61508; EN 62061; EN 60204-1; EN 60947-5-1

Start conditions:

Automatic or manual (adjustable)

Feedback circuit (Y/N): adjustable
Rated operating voltage Ug: 24 VDC +10%
Fuse rating for the operating voltage: 3 A slow blow, external
Internal electronic protection (Y/N): yes
Digital safety inputs:

- Short-circuit recognition: optional
- Wire breakage detection: yes
- Earth connection detection: yes

Number of NC contacts, 2 channel:

application dependent, max. 6

Number of NC/NO contacts:

application dependent, max. 6

Max. conduction resistance: max. 300 Q
Safe analogue inputs:

Number: 2
Measurement range: 0...10VDC
Accuracy: typ. 3 % (max. cable length < 30 m)
Resolution: 12 Bit

Safety semi-conductor outputs:

Stop category:

0 or 1 (adjustable)

Number (p-/n-type):

1

Number (p-type):

2

Max. switching capacity:

24 VDC at 0.7 A; ohmic load, short-circuit proof

Safety relay outputs:

Number:

2 (common access)

Contact load capacity:

AC-1: 250V /4 A,

AC-15: 230 V /3 A;

DC-1: 24V /4A,

DC-13: 24V/4A/0.1Hz

Signalling outputs:

Number:

optional 4

Max. switching capacity:

24 VDC at 0.1 A; ohmic load, short-circuit proof

Clock outputs:

Number: 3
Max. current at: 24 VDC at 0.1 A; ohmic load, short-circuit proof
Switch-off test pulse: <15ms
Ambient conditions:

Ambient temperature: -25°C ... +55°C
Storage and transport temperature: -40°C ... +85 °C

Installation:

vertical, no condensation

Installation compartment:

Earthed, lockable switch cabinet
with class of protection IP54

Protection class:

1P20

Mounting:

Snaps onto standard DIN rail to DIN EN 60715

Connection type:

Cage clamps or screw terminals

- min. cable section: 0.25 mm?2
- max. cable section: 2.5 mm?
Weight: 3009

Dimensions (Height x Width x Depth):

100 x 52.5 x 118 mm

Classification

Safety parameters:

Standards: EN ISO 13849-1; IEC 61508; IEC 62061; EN 60947-5-1
PL: uptoe
Category: up to 4
DC: high
CCF: > 65 points
SIL CL: upto3
SFF: > 90%
PFHq: 1,6 x 108 /h (Valid for dual channel and 60% relay load)
Mission time: 20 years
Hardware fault tolerance: 1
Request rate: High and continuous
MTTF (inputs+logic + semi-conductor outputs): >100 years
B1oq value (for one channel of the relay output): Small load range: 20%: 10.000.000
40%: 7.500.000

60%: 2.500.000

80%: 1.000.000

Maximum load: 100%:  400.000
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Compact safety controller

One safety area with operating mode switch
/ enabling switch

The program 1 allows to connect up to four
dual-channel safety switching devices, each of
which can be bridged by means of operating
mode switches and enabling switches. The
program is ideally suited for hazardous areas
where additional operating modes such as
“setting-up mode” and “process monitoring” are
facilitating tasks like setting up a machine or
troubleshooting.

® Up to 4 safety switching devices can be
bridged in conformance with standards

® Additional emergency stop function

® Direct control of a solenoid interlock
(lock/unlock)

Two safety areas

It is often useful to provide two separate

safety areas for the particular workplaces on
machines. Program 2 has been developed for
this application. Here is an example from the
packaging machine industry: The upper part of
the machine is the work area, where packaging
units are fed and packaged.

The lower part of the machine houses the
material feed mechanism and the drive units.
It must only be accessed for maintenance
purposes, but must still be monitored with a
safety switching devices. This functionality can
be achieved with application program 2 of
PROTECT SELECT.

B For up to 2 or 3 safety switching devices
per safety area

m Start/reset function for each safety area

® Feedback circuits for each safety area

B Prioritised emergency stop with independent
reset function

SCHMERSAL

Clear view onto process

Additional operating modes can be useful e.g.
when a machine needs to be set-up or adjusted
after a tool change.

Work area

The work area can be protected by up to
3 safety switching devices which can be
configured individually.

Setting-up mode and process monitoring
Operating modes such as the setting-up mode
and process monitoring can be realised with
PROTECT SELECT and application program 1.

Service / material supply

The area below (or above) the work area is
considered to be an independent safety area
and is thus configured separately.
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Compact safety controller

Application program 3

One safety area with up to six safety
switching devices

Program 3 can be used for processing signals
of up to 6 safety switching devices. The ap-
plication program allows to assign a separate
reset function to one of the safety switching
devices. This way even the most complex
safety areas which are monitored by several
safety switching devices can be conveniently
configured.

B For up to 6 safety switching devices

B Direct control of a solenoid interlock
(lock / unlock)

B Prioritised emergency stop with
independent reset function

Application program 4

One safety area with safe bridging (muting)

In order to ensure a material transport into
and out of a safety area without provoking a
machine stop, an optoelectronic safety device
which is bridged automatically and for a limited
amount of time should be used.

Usually a safety light-grid with integrated mu-
ting function is required for this purpose. When
PROTECT SELECT is used, the muting func-
tion can be monitored directly via standard sa-
fety light-grids and sensors. In addition, signals
from 2 other safety switching devices can be
processed. This enables the user to realise

a complete muting application with e.g. an
additional guard door and an emergency stop
function.

B Muting function with standard
optoelectronic safety devices

B Flexible muting time parameterization

B Connection of additional emergency stop
and safety switching device

B Direct control of a solenoid interlock
(lock / unlock)
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Many switching devices — one evaluation
PROTECT SELECT operating in program 3
replaces up to 6 safety control modules and
thus helps saving money and space in the
control cabinet.

Muting boosts productivity

The muting function enables safe monitoring of
the access to the hazardous area without inter-
ruptions of the material flow or the work flow.

Multi-purpose use

Program 3 is e.g. ideally suited for safety
areas which are monitored by several safety
switching devices.

All functions combined in one module

All safety functions for safety areas with muting
are controlled via one PROTECT SELECT

unit — including e.g. a solenoid interlock and

an emergency stop function.

SCHMERSAL



Humanity first and foremost.
Safety Consulting

For detailed information, check out
www.schmersal.com
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® |mage brochure
= Product overview

Catalogues

m Safety technology

= Automation technology
® Explosion protection

® Elevator technology

Thematic brochures

® Electronic safety sensors and solenoid
interlocks

m Safety Control PROTECT PSC

® AS-Interface Safety at Work

m Ex switchgear

® Control devices and indicator lights

m Safety relay modules PROTECT SRB

= Food

= \Woodworking

® Packaging

B Machine tools

m Elevators and Escalators

m Safety Consulting
B fec.nicum
® MRL News

Our updated image brochure includes "facts and figures"
regarding the Schmersal Group. This brochure will intro-
duce our business activities and our international produc-
tion sites to you. And you will get a deeper insight in a me-
dium-sized owner-managed company, which is successful
for more than six decades already - according to the motto
"Safe living, safe working".

The product overview gives you a concised overview how
our range of approx. 18,000 safety switchgear is catego-
rised. You will find the comprehensive description of this
overview in our catalogues and product brochures (see
below).

In the comprehensive catalogues, you will find our entire
range of default switchgear, which the Schmersal Group
offers for the individual businesses and fields of com-
petence. All data can also be quickly found by means
of intelligent search functions in our online catalogue at
www.schmersal.net, where they can be download as well.

Our thematic brochures give you an overview of the prin-
ciples, application possibilities and product range of the
individual series and technologies.

For a number of core industries of the machinery and plant
construction, we have developed dedicated products and
solutions, which do not only optimise the safety level, but
the productivity of the machines as well.

We offer, for instance, different series of safety switch-
gear, which have been developped in accordance with the
"Hygienic Design" principles; due to their protection
class IP69K, they can be cleaned using high-pressure jet
steamers, a commonly used tool in many food-processing
companies.

The "Safety Consulting" brochure gives you an overview
of our worldwide services. Get informed about the service
offer of our Safety Consultants, who can help you for in-
stance with the CE Conformity Declaration process!

In our tec.nicum training centre, we regularly organise in-
teresting seminars, lectures and workshops regarding ma-
chinery safety. Request our up-to-date programme!

You can subscribe for free to MRL News, which is regularly
published, to keep in touch with the latest substantiated
"news" regarding the development of the standards.



Headquarters

K.A. Schmersal GmbH & Co. KG
Industrielle Sicherheitsschaltsysteme
Postfach 24 02 63,

42232 Wuppertal

Méddinghofe 30

D-42279 Wuppertal

Telefon: +49-(0) 2 02-64 74-0
Telefax: +49-(0) 2 02-64 74-1 00
info@schmersal.com
www.schmersal.com

Germany - Northern region

Wettenberg

K.A. Schmersal GmbH & Co. KG
Regionalbiiro Nord

Im Ostpark 2

D-35435 Wettenberg

Telefon: +49-(0) 6 41-98 48-4 11
Telefax: +49-(0) 6 41-98 48-5 77
rbnord@schmersal.com

Hamburg

K.A. Schmersal GmbH & Co. KG
Vertriebsbiiro Hamburg
Innungsstralle 3

D-21244 Buchholz i.d.N.

Telefon: +49-(0) 41 81-9 22 0-0
Telefax: +49-(0) 41 81-9 22 0-20
vbhamburg@schmersal.com

Berlin

KSA Komponenten der Steuerungs-
und Automatisierungstechnik GmbH
Pankstr. 8-10 / Aufg. L

D-13127 Berlin

Telefon: +49-(0) 30-47 48 24 00
Telefax: +49-(0) 30-47 48 24 05
info@ksa-gmbh.de

www.ksa-gmbh.de

Hannover

ELTOP GmbH
Robert-Bosch-Str. 8

D-30989 Gehrden

Telefon: +49-(0) 51 08-92 73 20
Telefax: +49-(0) 51 08-92 73 21
eltop@eltop.de

www.eltop.de

Munster

K.A. Schmersal GmbH & Co. KG
Vertriebsbiro Munster

Am Vechte Ufer 22

D-48629 Metelen

Telefon: +49-(0) 25 56-9 38 30
Telefax: +49-(0) 25 56-93 83 73
vbmuenster@schmersal.com

Kdln

Stollenwerk

Technisches Biro GmbH
Scheuermiihlenstr. 40

D-51147 KéIn

Telefon: +49-(0) 22 03-9 66 20-0
Telefax: +49-(0) 22 03-9 66 20-30
info@stollenwerk.de
www.stollenwerk.de

Siegen

Siegfried Klein
Elektro-Industrie-Vertretungen
In der Steinwiese 46

D-57074 Siegen

Telefon: +49-(0) 2 71-67 78
Telefax: +49-(0) 2 71-67 70
info@sk-elektrotechnik.de
www.sk-elektrotechnik.de

Leipzig

K.A. Schmersal GmbH & Co. KG
Vertriebsbiro Leipzig
Servicepark

Druckereistra3e 4

D-04159 Leipzig

Telefon: +49-(0) 3 41-4 87 34 50
Telefax: +49-(0) 3 41-4 87 34 51
vbleipzig@schmersal.com
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Germany - Southern region

= Nirnberg

K.A. Schmersal GmbH & Co. KG
Regionalbiiro Std

Lechstrale 21

D-90451 Nurnberg

Telefon: +49-(0)9 11- 6 49 60 53
Telefax: +49-(0)9 11-63 29 07 29
rbsued@schmersal.com

Saarland

Herbert Neundorfer Werks-
vertretungen GmbH & Co. KG
Am Campus 5

D-66287 Gottelborn

Telefon: +49-(0) 68 25-95 45-0
Telefax: +49-(0) 68 25-95 45-99
info@herbert-neundoerfer.de
www.herbert-neundoerfer.de

Bayern Sud

INGAM Ing. Adolf Miller GmbH
Industrievertretungen
Elly-Staegmeyr-Str. 15

D-80999 Miinchen

Telefon: +49-(0) 89-8 12 60 44
Telefax: +49-(0) 89-8 12 69 25
info@ingam.de

www.ingam.de

Stuttgart

Gerhard Schutzinger
Labor-Schiitz GmbH
Eichwiesenring 6

D-70567 Stuttgart

Telefon: +49-(0) 7 11-7 15 46-0
Telefax: +49-(0) 7 11-7 15 46-18
info@schuetzinger.de
www.schuetzinger.de

Europe

m Austria - Osterreich

AVS-Schmersal Vertriebs Ges. m.b.H.
BiréstralRe 17

1232 Wien

Telefon: +43-(0) 1-6 10 28

Telefax: +43-(0) 1-6 10 28-1 30
info@avs-schmersal.at
www.avs-schmersal.at

Belgium - Belgien
Schmersal Belgium NV/SA
Nieuwlandlaan 16B
Industriezone B413

3200 Aarschot

Telefon: +32-(0) 16-57 16 18
Telefax: +32-(0) 16-57 16 20
info@schmersal.be
www.schmersal.be

Bulgaria - Bulgarien

CDL Sensorik OOD

Stefan Caragea Street

No 10 Office 4

7002 Ruse City

Telefon: +359-(0)0 40-7 35 16 55 25
Telefax: +359-(0)0 40-2 69 25 33 44
office@cdlsensorik.com
www.cdlsensorik.com

Croatia - Kroatien

Tipteh Zagreb d.o.o.
Pescanska 170

10000 Zagreb

Telefon: +385-1-3 81 65 74
Telefax: +385-1-3 81 65 77
tipteh.zagreb@zg.t-com.hr

Czech Republic - Tschech. Republik
Mercom Componenta spol. s.r.o.
Ruské 67

100 00 Praha 10

Telefon: +4 20-(0) 2-67 31 46 40
Telefax: +4 20-(0) 2-71 73 32 11
mercom@mercom.cz

Denmark - Danemark
Schmersal Danmark A/S
Lautruphgj 1-3

2750 Ballerup

Telefon: +45-70 20 90 27
Telefax: +45-70 20 90 37
info@schmersal.dk
www.schmersal.dk

Finland - Finnland
Advancetec Oy

Ayritie 12 B

01510 Vantaa

Telefon: +3 58-2 07 19 94 30
Telefax: +3 58-9 35 05 26 60
advancetec@advancetec.fi
www.advancetec.fi

France - Frankreich
Schmersal France

BP 18 - 38181 Seyssins Cedex
8, rue Raoul Follereau

38180 Seyssins

Telefon: +33-4 76 84 23 20
Telefax: +33-4 76 48 34 22
info@schmersal.fr
www.schmersal.fr

Greece - Griechenland
Kalamarakis Sapounas S.A.
lonias & Neromilou

PO Box 46566

13671 Chamomilos Acharnes
Athens

Telefon: +30-(0) 210-2 40 60 00-6
Telefax: +30-(0) 210-2 40 60 07
ksa@ksa.gr

Hungary - Ungarn

NTK Ipari-Elektronikai és
Kereskedelmi Kft

Mészéros L. u. 5.

9023 Gyor

Telefon: +36-(0) 96-52 32 68
Telefax: +36-(0) 96-43 00 11
info@ntk-kft.hu
www.ntk-kft.hu

Iceland - Island
Reykjafell Ltd.

Skipholti 35

125 Reykjavik

Telefon: +354-588 60 10
Telefax: +354-5 88 60 88
reykjafell@reykjafell.is

Italy - Italien

Schmersal Italia s.r.l.

Via Molino Vecchio, 206
25010 Borgosatollo, Brescia
Telefon: +39-0 30-2 50 74 11
Telefax: +39-0 30-2 50 74 31
info@schmersal.it
www.schmersal.it

Macedonia - Mazedonien
Tipteh d.o.o. Skopje

Ul. Jani Lukrovski br. 2/33
1000 Skopje

Telefon: +389-70-39 94 74
Telefax: +389-23-17 41 97
tipteh@on.net.mk

Netherlands - Niederlande
Schmersal Nederland B.V.
Lorentzstraat 31

3846 AV Harderwijk

Telefon: +31 (0)3 41-43 25 25
Telefax: +31 (0)3 41-42 52 57
info-nl@schmersal.com
www.schmersal.nl

Norway - Norwegen
Schmersal Norge
Hoffsveien 92

0377 Oslo

Telefon: +47-22 06 00 70
Telefax: +47-22 06 00 80
info-no@schmersal.com
www.schmersal.no

Poland - Polen

Schmersal - Polska Sp.j.

ul. Baletowa 29

02-867 Warszawa

Telefon: +48-(0) 22-8 16 85 78
Telefax: +48-(0) 22-8 16 85 80
info@schmersal.pl
www.schmersal.pl

Portugal - Portugal
Schmersal Ibérica, S.L.
Apartado 30

2626-909 Povoa de Sta. Iria
Telefon: +351 - 21 959 38 35
Telefax: +34 - 93 396 97 50
info-pt@schmersal.com
www.schmersal.pt

Romania - Ruménien

A & C Electrics SRL

Str. A.T. Laurian Nr. 16
550228 Sibiu

Telefon: +40-(0)7 44-60 35 56
Telefax: +40-(0)2 69-21 36 26
caslan.nita@acelectrics.ro

Russia - Russland

00O AT electro Moskau

ul. Avtosavodskaya 16-2
109280 Moskau

Telefon: +7-(0) 49 5-9 21 44 25
Telefax: +7-(0) 49 5-9 26 46 45
info@at-e.ru

www.at-e.ru

OOO AT electro Petersburg
Polytechniskaya str, d.9,B
194021 St. Petersburg

Telefon: +7-(0) 81 2-7 0308 17
Telefax: +7-(0) 81 2-7 03 08 34
spb@at-e.ru

AT- Electronics Ekaterinburg
Bebelya str. 17, room 405
620034 Ekaterinburg

Telefon: +7-(0) 34 3-24522 24
Telefax: +7-(0) 34 3-2 45 98 22
ural@at-e.ru

Slovakia - Slowakei

Mercom Componenta s.r.o.
Bechyriska 640

199 21 Praha 9 - Letfiany

Czech Republic

Telefon: +4 20-(0) 2-67 31 46 40
Telefax: +4 20-(0) 2-71 73 32 11
mercom@mercom.cz

Slovenia - Slowenien
Tipteh d.o.o.

Ulica Ivana Roba 21

1000 Ljubljana

Telefon: +386-1-2 00 51 50
Telefax: +386-1-2 00 51 51
info@tipteh.si

Spain - Spanien

Schmersal Ibérica, S.L.

Pol. Ind. La Masia

Cami de les Cabories, Nave 4
08798 Sant Cugat Sesgarrigues
Telefon: +34 - 93 897 09 06
Telefax: +34 - 93 396 97 50
info-es@schmersal.com
www.schmersal.es

Sweden - Schweden
Schmersal Nordiska AB
Klockarns Véag 1

43533 Mélnlycke

Telefon: +46-(0) 31-3 38 35 00
Telefax: +46-(0) 31-3 38 35 35
solsten@schmersal.se
www.schmersal.se
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m Switzerland - Schweiz
Schmersal Schweiz AG
Moosmattstralle 3
8905 Arni
Telefon: +41-(0) 43-3 11 22 33
Telefax: +41-(0) 43-3 11 22 44
info-ch@schmersal.com
www.schmersal.ch

®m Turkey - Turkei
BETA Elektrik Sanayi ve Ticaret
Dogan Bektas
Okgumusa Caddesi
Anten Han No. 16/A
34420 Karakoy / Istanbul
Telefon: +90-212-235 99 14
Telefax: +90-212-253 54 56
info@betaelektrik.com
www.betaelektrik.com

m UK - GroRbritannien
Schmersal Ltd.
Sparrowhawk Close
Unit 1, Beauchamp Business Centre
Enigma Park
Worcs WR14 1GL, Malvern
Telefon: +44-(0) 16 84-57 19 80
Telefax: +44-(0) 16 84-56 02 73
support@schmersal.co.uk
www.schmersal.co.uk

m Ukraine - Ukraine
AT Electronics Kiev
Zlatoustovskaya str. 32
01135 Kiev
Telefon: +38- (0) 44-4 8222 19
Telefax: +38- (0) 44-4 86 57 08
info@at-e.com.ua
www.at-e.com.ua

Worldwide

® Argentina - Argentinien
Condelectric S. A.
Hipolito Yrigoyen 2591
1640 Martinez
Pcia. de Buenos Aires
Telefon: +54 (11) 48 36 10 53
Telefax: +54 (11) 48 36 10 53
info@condelectric.com.ar
www.condelectric.com.ar

m Australia - Australien
Control Logic Pty. Ltd.
25 Lavarack Avenue, PO Box 1456
Eagle Farm, Queensland
Telefon: +61 (0)7 36 23 12 12
Telefax: +61 (0)7 36 23 12 11
sales@control-logic.com.au
www.control-logic.com.au

m Bolivia - Bolivien
International Fil-Parts
Import/Export S.R.L
3er. Anillo, 1040, Frente al Zoo
Santa Cruz de la Sierra
Telefon: +591 (3) 34299 00
Telefax: +591 (3) 3 42 36 37
presidente@filparts.com.bo
www.filparts.com.bo

® Brazil - Brasilien
ACE Schmersal
Eletroeletrénica Industrial Ltda.
Rodovia Boituva-Porto Feliz, Km 12
Vila Esplanada — CEP: 18550-000
Boituva — SP
Telefon: +55-(0) 15-32 63-98 66
Telefax: +55-(0) 15-32 63-98 90
export@schmersal.com.br
www.schmersal.com.br

® Canada - Kanada
Schmersal Canada LTD.
15 Regan Road Unit #3
Brampton, Ontario L7A IE3
Telefon: (905) 495-7540
Telefax: (905) 495-7543
infocanada@schmersal.com
www.schmersalcanada.com
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Chile - Chile

Vitel S.A.

Chiloé 1189, Casilla 440-3
Santiago

Telefon: +56 (2) 5 56 26 46
Telefax: +56 (2) 5 55 57 90
francisco@vitel.cl
www.vitel.cl

PR China - VR China
Schmersal Industrial
Switchgear Co. Ltd.
Central Plaza 1001

Huang Pi Bei Road 227
200003 Shanghai

Telefon: +86-21-63 75 82 87
Telefax: +86-21-63 75 82 97
sales@schmersal.com.cn
www.schmersal.com.cn

Colombia - Kolumbien
Cimpex Ltda.

Calle 53 # 45-112 Of. 1401
Ed. Colseguros
Medellin-Antioquia
Telefon: +57 4 512 05 80
Telefax: +57 4 251 46 08
cimpexjjo@une.net.co

Costa Rica - Costa Rica
Euro-Automation-Tec, S.A.
Apartado 461 — 1200 Pavas
1000 — San José

Tel/Fax: +5 06-22 35-60 85
eurotec.jhtg@yahoo.de

Honduras - Honduras

Lusitana Intl - Honduras

2 calle entre 8 y 9 avenida N.O.
Barrio la Primavera

Choloma

Telefon: +5(04) 617 - 04 55
Mobil:  +5 (04) 33 96 22 90
jaimefernandes2002@yahoo.com

India - Indien

Schmersal India Pvt. Ltd.

7th floor, Vatika Triangle

Block A, Sushant Lok

Phase |, Mehrauli-Gurgaon Road
122 002 Gurgaon

Telefon: +91-12-44 34 23 00
Telefax: +91-12-44 34 23 33
info-in@schmersal.com
www.schmersal.in

Indonesia - Indonesien

PT. Wiguna Sarana Sejahtera
JI. Daan Mogot Raya No. 47
Jakarta Barat 11470

Telefon: +62-(0) 21-5 63 77 70-2
Telefax: +62-(0) 21-5 66 69 79
email@ptwiguna.com
www.ptwiguna.com

Israel - Israel

A.U. Shay Ltd.

23 Imber St. Kiriat. Arieh.
P.O. Box 10049

Petach Tikva

Telefon: +9 72-3-9 23 36 01
Telefax: +9 72-3-9 23 46 01
shay@uriel-shay.com

Japan - Japan

Schmersal Japan Branch Office
3-39-8 Shoan, Suginami-ku
Tokyo 167-0054

Telefon: +81-3-3247-0519
Telefax: +81-3-3247-0537
safety@schmersaljp.com
www.schmersaljp.com

Korea - Korea

Mahani Electric Co. Ltd.

792-7 Yeoksam-Dong, Kangnam-Gu
135-080 Seoul

Telefon: +82-(0) 2-21 94-33 00
Telefax: +82-(0) 2-21 94-33 97
yskim@mec.co.kr

www.mec.co.kr

Malaysia - Malaysien

Ingermark (M) SDN.BHD

No. 29, Jalan KPK 1/8

Kawasan Perindustrian Kundang
48020 Rawang, Selangor Darul Ehsan
Telefon: +6 03-60-34 27 88

Telefax: +6 03-60-34 21 88
enquiry@ingermark.com

Mexico - Mexiko

ISEL SA de CV

Via Lopes Mateos

128. Col Jacarandas

54050 Tlalnepantla Edo. de Mexico
Telefon: +52 (55) 53 98 80 88
Telefax: +52 (55) 53 79 39 85
mario.c@isel.com.mx
www.isel.com.mx

New Zealand - Neuseeland
Hamer Automation

85A Falsgrave Street
Philipstown

Christchurch, New Zealand
Telefon: +64 (0)33 66 24 83
Telefax: +64 (0)3379 1379
sales@hamer.co.nz
www.hamer.co.nz

Pakistan - Pakistan
eurotech JLT

Office No.3404, 34" Floor,
HDS Tower, Sheikh Zayed Road,
Jumeirah Lakes Towers (JLT),
P.O.Box 643650,

Dubai, UAE

Telefon: +9 71-4-4 21 46 00
Telefax: +9 71-4-4 21 46 01
sales@eurotech.ae
www.eurotech.ae

Paraguay - Paraguay

All-Med

Importacién - Exportacion -
Representaciones

Tacuary No. 1318e / 1 ra. Y 2da.
Asuncion

Telefon: +595 (21) 37 04 40
Telefax: +595 (21) 37 16 87
allmed@telesurf.com.py

Peru - Peru

Fametal S.A.

Av. Republica de Panama 3972
Surquillo Lima

Telefon: +511 44 11 100/ 44 10 105
Telefax: +511 42 25 120
fametal@fametal.com
www.fametal.com

Serbia/Montenegro -
Serbien/Montenegro

Tipteh d.o.o. Beograd

Bulevar Zorana Djindjica 45D, lokal 18
11070 Novi Beograd

Telefon: +3 81-11-30 18 326

Telefax: +3 81-11-31 31 057
damir.vecerka@tipteh.rs
www.tipteh.rs

Singapore - Singapur

Tong Sim Marine & Electric Co.
46 Kaki Bukit Crescent

Kaki Bukit Techpark 1

Singapore 416269

Telefon: +65-67 43 31 77
Telefax: +65-67 45 37 00
tongsim@singnet.com.sg
www.tongsim.com

South Africa - Stidafrika

A+A Dynamic Distributors (Pty) Ltd.
3 Ruarch Street

Park Central Johannesburg

PO Box 38247

2016 Booysens

Telefon: +27-11-4 93 50 22

Telefax: +27-11-4 93 07 60
awkayser@iafrica.com
www.aanda.edx.co.za

Taiwan - Taiwan

Golden Leader Camel Ent. Co., Ltd.
No. 453-7, Pei Tun Rd.

Taichung, Taiwan

Telefon: +886-4-22 41 29 89
Telefax: +886-4-22 4129 23
camel88@ms46.hinet.net
www.leadercamel.com.tw

Thailand - Thailand

M. F. P. Engineering Co. Ltd.
64-66 Buranasart Road
Sanchaoporsva

Bangkok 10200

Telefon: +66-2-2 26 44 00
Telefax: +66-2-2 25 67 68
info@mfpthai.com
www.mfpthai.com

United Arab Emirates -
Vereinigte Arabische Emirate
eurotech JLT

Office No.3404, 34" Floor,
HDS Tower, Sheikh Zayed Road,
Jumeirah Lakes Towers (JLT),
P.O.Box 643650,

Dubai, UAE

Telefon: +9 71-4-4 21 46 00
Telefax: +9 71-4-4 21 46 01
sales@eurotech.ae
www.eurotech.ae

USA - USA

Schmersal Inc.

660 White Plains Road, Suite 160
Tarrytown, NY 10591-9994
Telefon: +1-(0) 9 14-3 47-47 75
Telefax: +1-(0) 9 14-3 47-15 67
infousa@schmersal.com
www.schmersalusa.com

Uruguay - Uruguay

Gliston S.A.

Pedernal 1896 — Of. 203

CP 11800 Montevideo
Telefon: +598 (2) 2 00 07 91
Telefax: +598 (2) 2 00 07 91
colmedo@gliston.com.uy
www.gliston.com.uy

Venezuela - Venezuela

EMI Equipos y Sistemas C.A.
Calle 10, Edf. Centro Industrial
Martinisi, Piso 3, La Urbina
Caracas

Telefon: +58 (212) 243 50 72
Telefax: +58 (212) 243 50 72
jpereira@emi-ve.com
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Product ranges

The Schmersal Group

For many years the privately owned Schmersal Group has been developing and manufacturing
products to enhance occupational safety. What started out with the development and manu-
facture of a very wide variety of mechanical and non-contact switchgear has now become the
world’s largest range of safety systems and solutions for the protection of man and machine.
Over 1,200 employees in more than 50 countries around the world are developing safety tech-
nology solutions in close cooperation with our customers, thus contributing to a safer world.

Motivated by the vision of a safe working environment, the Schmersal Group’s engineers are
constantly working on the development of new devices and systems for every imaginable ap-
plication and requirement of the different industries. New safety concepts require new solutions
and it is necessary to integrate new detection principles and to discover new paths for the
transmission and evaluation of the information provided by these principles. Furthermore, the
set of ever more complex standards, regulations and directives relating to machinery safety also
requires a change in thinking from the manufacturers and users of machines.

These are the challenges which the Schmersal Group, in partnership with machinery manufac-
turers, is tackling and will continue to tackle in the future.

Industries Services Competences

Safe switching and monitoring

® Guard door monitoring safety switches
® Command devices with safety function
® Tactile safety devices

B Optoelectronic safety devices

Safe signal processing

® Safety monitoring modules
m Safety controllers

B Safety bus systems

Automation
® Position detection
B Command and signalling devices

® Machine safety

® CE conformity assessment ~ ® Automation

® Explosion protection
B Hygienic design

m Elevators and escalators

® Packaging

® Food B Risk assessment in

B Machine tools accordance with the

® \Wood working Machinery Directive

® Heavy industry ® Stop time measurements
® Training courses

® Application advice

All data mentioned in this flyer have been carefully checked.
Technical modifications and errors excepted.

www.schmersal.com
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SCHMERSAL

Safe solutions for your industry





