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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

A\DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

AWARNING
indicates that death or severe personal injury may result if proper precautions are not taken.

ACAUTION
indicates that minor personal injury can result if proper precautions are not taken.

NOTICE
indicates that property damage can result if proper precautions are not taken.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products
Note the following:

A WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be complied with. The information in the relevant documentation must be observed.

Trademarks
All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication
may be trademarks whose use by third parties for their own purposes could violate the rights of the owner.
Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent

editions.
Siemens AG A5E02226304/RS-AA/004 Copyright © Siemens AG 2008.
Industry Sector ® 08/2012 Technical data subject to change All rights reserved
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About this documentation 1

You can download this documentation free-of-charge at

Internet (http://support.automation.siemens.com/WW/view/en/24509484))

1.1 Purpose of this documentation

This documentation contains a number of typical circuit diagrams for safety functions that
can be implemented with the following ASIsafe modules:

® AS-Interface F adapter (IP20)

e Safe SlimLine module S22.5F (IP20)

® Safe compact module K20F (IP65 / IP67)

e Safe compact module K45F 2F-DI (IP65 / IP67)

® Safe compact module K45F 2F-DI/ 2DO (IP65 / IP67)
® Safe compact module K45F 4F-DI (IP65 / IP67)

e Safe compact module K45F LS (IP65 / IP67)

® Position switch with integrated ASIsafe (IP65 / IP67)

The typical circuit diagrams contain:

e EMERGENCY STOP monitoring, category 2

EMERGENCY STOP monitoring, category 4

e EMERGENCY STOP and protective door monitoring, category 2

® Protective door monitoring, category 2

® Protective door monitoring, category 2, with two doors

® Protective door monitoring, category 4

e Magnetically-operated switch monitoring, category 4

e Sensors with direct connection to AS-Interface (EMERGENCY STOP, light curtain)
® Protective door monitoring with tumbler (spring-locked and solenoid-locked)

e \Wiring for the safety monitor

e \Wiring for the DP / AS-i F-Link

This documentation does not contain typical circuit diagrams for safe output module S45F.
You can find information on the topic of ASIsafe safe AS-i outputs/safe SlimLine module
S45F in Internet (http://support.automation.siemens.com/WW/view/en/55416968)

as well as in AS-i System Manual
(http://support.automation.siemens.com/WW/view/en/51579885)

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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About this documentation

1.2 Document structure

1.2

1.3

1.4

10

Document structure

This documentation is structured as follows:

Information type

Chapter

| | Description 1 About this documentation
2 Introduction:
e AS-Interface basics
e ASlsafe product overview
¢ Function blocks of the safety monitor
¢ Configuration of the DP / AS-i F-Link
Il | Typical circuit diagrams 3 | Typical circuit diagrams for IP20
4 Typical circuit diagrams for IP65 / IP67
5 | Protective door monitoring with lock
6 | Wiring for the safety monitor and DP / AS-i F-Link
Il | Further information 7 |FAQ

Glossary

Target group

This documentation contains information for the following target groups:

Required background

Decision-makers
Safety engineers

Design engineers

Commissioning engineers

A general knowledge of the following areas is needed in order to understand this
documentation:

Low-voltage switchgear

Digital circuit logic

Automation technology

AS-Interface

Safety systems

STEP 7 (when the DP / AS-i F-Link is used)

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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About this documentation

1.5 History

1.5 History

The following versions of this documentation have been released to date. The changes apply
to the previous version:

Edition Comment / change Language
08 / 2006 Initial release De
04 /2008 e P65/ IP67 circuits, without: De, En, Fr, It, Es

— KB60F (discontinued product)
o |P65/1P67 circuits, supplemented by:
— K45F 2F-DI / 2DO
— K45F 4F-DI
- K45F LS
e Following chapter extended to include
DP / AS-i F-Link:
— Introduction
— Protective door monitoring with tumbler
— Wiring for the safety monitor and DP / AS-i F-Link

— All circuit diagrams now include the
DP / AS-i F-Link parameters

05 /2009 e Circuits supplemented by: De, En, Fr, It, Es
— Updated information on safety standards
— Revised graphics

— Additional information on sensors with a direct
connection to AS-Interface

¢ FAQ:
— Revised texts

08 /2011 e Text adjustment due to product discontinuation of De, En, Fr, It, Es
SIMATIC light curtains, light arrays and laser
scanners

e Chapter "Protective door monitoring with tumbler"
— Details regarding standards updated
— Four new typical circuit diagrams added

08 /2012 ¢ References to ASIsafe and AS-i System Manual De, En, Fr, It, Es
information

e AS-Interface and PROFINET in the typical circuit
diagrams newly labeled

¢ Alternative to AS-i Safety Monitor added

¢ ASlsafe and components updated and
supplemented

e Error correction in sections 5.1.3 and 5.1.4: Order
number of the position switch

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
Function Manual, 08/2012, ASE02226304/RS-AA/004 11
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Introduction 2

2.1 AS-Interface basics
211 Reference
Note

Comprehensive basic information is available in the "AS-Interface / ASIsafe" system manual.
It is available on the Internet in German and English at Service & support
(http://support.automation.siemens.com/WWW/view/en/26250840).

21.2 Network structure

Virtually no restrictions apply with respect to the AS-Interface topology, which includes linear,
star, and tree structures. In addition, a new segment can be started at any point of the bus.

Linear structure

Figure 2-1 Linear structure

Nodes
O

All devices are connected to a continuous cable.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
Function Manual, 08/2012, ASE02226304/RS-AA/004 13
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Introduction

2.1 AS-Interface basics

Star structure

Figure 2-2  Star structure

Nodes
O

In the star structure, the master is connected to each field device by means of two-point
connections. Several field devices can also be connected to one cable.

Tree structure

| N

Figure 2-3  Tree structure

Nodes
O

The tree topology is an extension of the star topology, whereby a large number of branches
extend from the root.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
14 Function Manual, 08/2012, A5E02226304/RS-AA/004
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2.1 AS-Inferface basics

213 Number of nodes

An AS-Interface network can accommodate up to 31 nodes with standard addresses or 62
nodes with A/B addresses. Standard addresses and A/B addresses can also be combined.

In the maximum configuration, an additional 4 nodes without an address are possible (e.g.
safety monitors, ground fault monitoring module).

When repeaters are used, the specified number of nodes without an address applies for
each segment.

Note

For each unused standard address, an additional node without an address can be used.

In the same way, the use of more than 4 nodes without an address reduces the number of
possible nodes with a standard address.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
Function Manual, 08/2012, ASE02226304/RS-AA/004 15



Introduction

2.1 AS-Interface basics

214

16

Creating an AS-Interface network

An AS-i network always comprises a master, an AS-i power supply unit, and the AS-i slaves.

AS-Interface is designed as a single-master system with cyclic polling.

An AS-i network always contains one master, which queries the data of all the nodes at

regularly defined intervals.

AS-Interface supports two types of interface to the next-highest level:

® Direct connection to the controller

The master may be an extension card (communications processor (CP)) of the controller
and the slaves exchange data directly with the controller.

PLC AS-i master
W AS-Interface E E
Slave Slave AS-i power
supply unit
Slave Slave

® AS-Interface as a subsystem

The entire AS-i network can be a subsystem of a higher-level field bus. With the
connected network, the AS-i master becomes a node in the higher-level network and is,

therefore, a gateway.

PLC

B PROFINET

PLC

B PROFIBUS

M Industrial Ethernet
IE/AS-i LINK PN 10

Power
supply unit

Power
supply unit

Slave Slave Slave Slave

DP/AS-i LINK
Advanced

M AS-Interface

Slave AS-i power
supply unit

Slave Slave

Slave Slave

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.1 AS-Interface basics

215 Network extension

Power supply Power supply

Master

-
il

Slave Slave Slave Slave

Slave Slave Slave Slave Repeater &=

@ ) '® @ ® @ ) ) @ ®
B e e e el ® O | O [ [ O
O O O O ® O O O O
el [=el =e me @ © mo| |mS| WS mo

- 100 m 100 m

Figure 2-4  Network extension - so far max. 100 m per segment

An AS-i network can be up to 100 m long without additional components. Repeaters can be
used, however, to increase the length of the network. Two repeaters can be connected in
series, which can extend the network to 300 m (line structure). A separate AS-i power supply
must be provided in each new segment.

Power supply
Power supply AS-i
Extension plug

Repeater

‘@
Slave Slave Slave Slave < Slave SlaveSlave Slave

P

® @ ] ® '@ @ @ @

D @'o ®C>‘ $O e‘o @ @o @o
23| |28 =8 |=B 28| (28] (28] &8

200m

Master

[0l 1e) [5]

Figure 2-5  Network extension - now with AS-i extension plug, max. 200 m per segment

An extension plug can be used to double the length of an AS-i network to 200 m. Repeaters
cannot be connected in series when they are used in conjunction with AS-i extension plugs.
A maximum distance of 400 m between the master and slave and a maximum cable
extension of 600 m (master in the middle of the network) can be achieved. Repeaters can be
connected in parallel in a star configuration each with up to 200 m long segments.

Power supply Power supply Power supply
AS-i
Extension plug

AS-i
Extension plug

AS-i Master

Extension plug

Slave Slave Slave Slave Repeater Slave Slave SlaveSlave Repeater: Slave Slave Slave Slave
) ® ® ® S o ® ® ® ® o o ® ® ) ®
‘oeo eoaao ® @Oeo eawdero ® eoeao e‘oeow

® ®
S| 28| 28] [28 b o 25|28 235|128 b o 25|28 28] (2%

200 m 200 m 200m

600 m

Figure 2-6  Network extension - now with AS-i extension plug, max. 200 m per segment, only one repeater connected in
series

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.1 AS-Interface basics

2.1.6

18

ASlsafe

To add safety to a standard AS-i network, two additional components are required:
e Safety monitor
e Safe slaves

Even existing applications can be extended quickly and easily by means of ASIsafe to
include safety-relevant functions without the need for a fail-safe PLC or special master.

Note

Alternative to AS-i safety monitor

The SIRIUS 3RK3 modular safety system, or MSS for short, with connection to AS-Interface
is offered as an alternative to the AS-i safety monitor. This system is not covered in this

documentation. More information can be found on the Internet
(http://www.siemens.com/sirius-mss).

DP / AS-i F-Link is ideal for integrating your ASlsafe network in the Safety Integrated
network technologies with PROFIBUS or PROFINET. DP / AS-i F-Link safely links the
ASlsafe network to the fail-safe controller via PROFlIsafe. This is effectively a unique
combination of the AS-i master (gateway) and the safety monitor. For the AS-i network, you
require:

e DP/AS-iF-Link
e Safe slaves

In safety-related applications, the following conditions apply for the extension of the AS-i
network:

® \When used without an extension plug, no more than two repeaters are permitted between
the evaluation device (e.g. AS-i safety monitor) and the ASlsafe input slave.

® \When used with an extension plug, no more than one repeater is are between the
evaluation device (e.g. AS-i safety monitor) and the ASlIsafe input slave.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.1.6.1

2.1 AS-Interface basics

ASlsafe solution local

Functional principle of the safety monitor

standard master

AS-i power
supply unit

(—

® The safety monitor monitors the safe inputs, links them by means of programmable logic,

and ensures safe shutdown by means of a built-in safety relay. Configuration software is
available to parameterize the shutdown logic of the safety monitor.

Safe slaves provide an easy, user-friendly means of monitoring fail-safe input devices,
such as EMERGENCY STOP command devices, light arrays, and laser scanners up to
category 4 according to EN 954-1 or SIL3 according to IEC 61508 / PL e according to
EN ISO 13849-1.

Safe data transfer is ensured by means of a dynamic, secure transfer protocol between
the safe slaves and the safety monitor. In each cycle, the safety monitor expects a
specific telegram from each slave that changes continuously in accordance with a defined
algorithm.

The maximum response time between the ASlIsafe input and the safety monitor is 40 ms
(for exceptions, see operating instructions of the device, e.g. input module K45F) for light
curtains.

The response time is measured from the point at which the signal switches at the safe
input slave to the point at which the output switching element, i.e. the relay on the safety
monitor, shuts down.

Safety monitor

Trans-

Standard PLC and Code ferred

table strings

Sensorik

| Safe slave
ﬁ free:
ﬁl

Kanal 1 Kanal 2
Folgen- Folgen-
generator generator

Standard AS-i
slave interface

———

L Master-Aufruf

Slave-Antwort

Alternative to AS-i safety monitor: Modular safety system
SIRIUS 3RK3, in Internet (http://www.siemens.com/sirius-mss)

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.1 AS-Interface basics

216.2

PROFIsafe ASlsafe solution

Functional principle of DP / AS-i F-Link

20

e The PROFIBUS DP master communicates with the AS-i slaves via DP / AS-i F-Link. The

PROFIBUS DP master is the safe controller. The AS-i communication objects are
mapped in contiguous data areas in the PROFIBUS DP master: one data area for non-
safety-related input and output data, and another data area for PROFIsafe data.

DP / AS-i F-Link is a PROFIBUS DP-V1 slave (according to EN 50170) and AS-i master
(according to EN 50296 in accordance with AS-Interface Specification V3.0) and enables
transparent data access to AS-Interface from PROFIBUS DP.

DP / AS-i F-Link can be used to forward safety-related input data from ASlsafe slaves to
a failsafe CPU with a PROFIBUS DP master using the PROFIsafe protocol. Additional
safety-related cabling or monitoring is not required (in particular, no AS-Interface safety
monitor is required).

Binary or analog values can be transferred depending on the slave type. Safe slaves
provide an easy, user-friendly means of monitoring fail-safe input devices, such as
EMERGENCY STOP command devices, light arrays, and laser scanners up to category 4
according to EN 9541 / SIL 3 according to IEC 61508 / PL e according to

EN ISO 13849-1.

Safe data transfer is ensured by means of a dynamic, secure transfer protocol between
the safe AS-i slaves and DP / AS-i F-Link. In each cycle, DP / AS-i F-Link expects a
specific telegram from each slave that changes continuously in accordance with a defined
algorithm.

PROFIBUS DP master DP/AS-i F-Link AS-i slaves
Cyclic services
Write binary and analog values >
I :> AS-i slave
Read binary and analog values <:| DI/DO
Read safe binary values
:> AS-i slave
<‘:| Al/AO
Acyclic services
Write_Data_Record, e.g.
Analog values, command job
<:| AS-i slave
I F-DI
Read_Data_Record, e.g.

Analog values, command reply,
configuration, lists, flags, diagnostics

PROFIBUS DP

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.1 AS-Interface basics

Network integration of DP / AS-i F-Link
DP/AS-i F-Link can be used in a number of different configurations:

Configuration 1: Integration in PROFIBUS networks with the SIMATIC fail-safe controller

HMI
SIMATIC
S7-300F
dp
m PROFIBUS |
] !
B Hrsassd SIMATIC
ET 200S
DP/AS-i
F-Link
(Spec. 3.0)
T Motor
i Optional
|
WAS-Interfacei.. .- LTI T LI LI T T e
SIRIUS
ASlsafe SIRIUS SIRIUS  SIRIUS Light Analog Digital Digital Safety Motor EMERG
Module  Cable-ope Positon EMERG curtain 110 /10 1/0 module | monitor ENCY
K45F rated switch ENCY module module K20 STOP
switch STOP K60 K60R

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.1 AS-Interface basics

Configuration 2: Integration in PROFINET networks with the SIMATIC fail-safe controller (SIMATIC
S7-315 F PN/DP, S7-317 F PN/DP, or S7-416F-3 PN/DP)

HMI

SIMATIC
S7-300F

W (@

M PROFIBUS
H B PROFINET
F-DI | AIAO
ifI DI'DO
55 DP/AS- SIMATIC
F-Link { ET 200pro
(Spec. 3.0) |
I Motor
il :
i Optional
H 1
W AS-Interfacei ... .. . . L L L L L L L L L L L LT T T T T T~ ="
I I ,
SIRIUS
ASlsafe SIRIUS SIRIUS  SIRIUS Light Analog Digital Digital Safety Motor EMERG
Module  Cable-ope Position EMERG curtain /10 110 1/0 module | monitor ENCY
K45F rated switch ENCY module module K20 STOP
switch STOP K60 K60R

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.1 AS-Interface basics

Configuration 3: Alternative integration in PROFINET networks with the SIMATIC fail-safe controller
via IE / PB-Link

F-CPU HMI
Controller

W PROFINET :

: SIMATIC
IE/PB-Link ET 200S
B PROFIBUS :
i
F-DIi § | AI/AO SIMATIC
i || DI/DO
ET 200S Motor
DP/AS-i
F-Link
(Spec. 3.0)
T Motor
il Optional
mAS-Interfacel | | ———————— —— T————————7
I | ,
SIRIUS
ASlsafe SIRIUS SIRIUS SIRIUS Light Analog Digital Digital Safety Motor EMERG
Module  Cable-ope Positon EMERG curtain lfe} lfe} 1/0 module monitor ENCY
K45F rated switch ENCY module module K20 STOP
switch STOP K60 K60R

Additional options
Additional network integration options:
® [ntegration in SINUMERIK Power Line and Solution Line

® |ntegration under failsafe controllers from third-party vendors by means of the PROFIBUS
GSD file

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.2 ASlIsafe product overview

2.2

2.2.1

ASlsafe product overview

Images and features of the ASlIsafe components

This section provides an overview of ASIsafe components as well as the accessories
available to help you assemble, install, and use these components. The tables contain
images of the products and their features.

Note

Alternative to safety monitor

The SIRIUS 3RK3 modular safety system, or MSS for short, with connection to AS-Interface
is offered as an alternative to the AS-i safety monitor. This system is not covered in this

documentation. You can find additional information in Internet
(http://www.siemens.com/sirius-mss).

ASlsafe components

Product Features

DP / AS-i F-Link

Compact, safety-related gateway between PROFIBUS DP and
AS-Interface; can be used up to category 4 according to EN 954-1 or
SIL 3 according to IEC 61508 / PL e according to EN ISO 13849-1.

e Core element of the ASlsafe solution PROFIsafe

¢ Monitoring of the inputs of safety-related binary AS-i slaves and
data forwarding via PROFIsafe. No need for additional safety-
related components for the AS-Interface (e.g. additional cabling,
safety monitor)

¢ Direct integration in PROFIBUS networks. Can be integrated in
PROFINET environments via the PROFINET / PROFIBUS
gateway (IE / PB-Link) or via SIMATIC S7-315 F PN/DP,
S7-317 F PN/DP, or S7-416F 3 PN/DP

¢ Integration in SINUMERIK safety concepts under
SINUMERIK 840 D pl/sl

e Optimum TIA integration in STEP 7 via Object Manager,
integration in engineering tools from third-party vendors via the
PROFIBUS type file (GSD).

e AS-i master in accordance with AS-Interface Specification V3.0,
master profile M4, for connecting up to 62 AS-i slaves with
integrated analog value transmission.

e Local diagnosis via LEDs and display with operator input keys.

e Module exchange without PG, as startup data is transferred via
the PROFIBUS DP master.

24
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2.2 ASlIsafe product overview

Product

Features

Safety monitor/
expanded safety monitor

S mmesee g
'

7

Easy-to-configure safety functions up to category 4 according to
EN 954-1 or SIL 3 according to IEC 61508 / PL e according to
EN ISO 13849-1.

e Core element of the ASlIsafe solution local
¢ Monitors safe nodes and connects their signals
e Ensures safe shutdown

e The terminal blocks can be removed and are protected against
shock hazards and inversion

¢ With one or two OSSDs
e "Extended safety monitor" with extended main memory,
integrated ON/OFF delay, and pulse functions

Quick and easy configuration of the safety monitor via the PC
software ASIMON

Safe modules

—— i,

3

Easy integration of safe signals both in the switching cabinet and in
the field

e Degrees of protection IP65/IP67 or IP20
¢ Compact dimensions as of a construction width of 20 mm
e Inputs:

— Two single-channel inputs / one two-channel input

— Four single-channel inputs / two two-channel inputs

— Input for electronic signals, e.g. light curtain

e E.g: Standard position switch or magnetically-operated switch can
be connected

e Variants with two standard outputs also available

Simple, direct connection of tried-and-tested command devices to
ASlsafe

¢ Enclosure with IP65/IP67 degree of protection

¢ EMERGENCY STOP can be connected directly to AS-Interface
via integrated modules

e Metal or plastic design

¢ Any combination of pushbuttons, indicator lights, knob-operated
switches; can be actuated with just one cable

e AS-i F adapter in IP20 degree of protection

Position switches / cable-operated switches

Position switches Cable-operated
switches

&
=
o

Standard wiring of safety functions no longer required

¢ Degree of protection IP65

¢ Direct connection of position switches or cable-operated switches
e Available with separate actuator or tumbler

e Encased in plastic or metal

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.2 ASlIsafe product overview

System components and accessories

Function / product

Properties

Addressing unit

ASINTERFACE

ADDRESSING UNIT
~

)

Easy method for slave addressing and parameter assignment

¢ Addressing of all nodes in the AS-Interface network (standard
and A/B slaves)

¢ Readout of the slave prdfile (10, ID, ID2) and ID1 code
e Setting of the slave parameters for commissioning
¢ Measurement of the AS-Interface voltage

e Enables direct setting of outputs and reading in of inputs of a
slave

e Readout of the code table of safe input slaves
e Saving of complete plant configurations

Analyzer
for maintenance and service

Quality assessment of an AS-Interface network report printout,
analysis for on-site and remote diagnostics

¢ Check of quality and proper functioning of an AS-Interface
installation

e Transfer of data to a PC/PG via an RS232 interface

e Software-based evaluation

o Automatically-generated test reports

e Advanced trigger functions enable precise analysis

e Multiple error display enables preventive diagnostics

e Process data (standard and Safety) can be viewed online

Cable

=

Rapid exchange and connection to AS-Interface by means of
piercing technique.

¢ Reverse polarity protection as a result of trapezoidal profile

e Cables for different applications made of suitably-optimized
materials

Range extension

Extension plug Repeater

Reduced infrastructure costs, greater range of applications, and
greater flexibility in plant design.

e Extension of an AS-i segments to max. 200 m with extension plug
(without additional power supply unit)

¢ Extension by one bus segment with AS-i repeater
Maximum extension increases (when combined) to 600 m or more

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.2 ASlIsafe product overview

Function / product

Properties

Distributors / M12 feeders

Compact distributor

31 :

M12 branch

.
O~

cable

e Easytouse

Quick and easy distribution and branching to the AS-i trapezoidal

¢ Simple distribution of the AS-i trapezoidal cable with a high
degree of protection

¢ Branching from AS-i and Uau to round cable
e Connection of slaves with M12 bus connection

Special modules

Overvoltage protection

nme
ini
3

mm

¢ Overvoltage protection

Ground fault detection and protection against overvoltages on AS-i
Ground fault detection | e Advanced diagnostics function through detection, display (LED),

and signaling (2 outputs) of ground faults.

2.2.2

Safety monitors

ASlsafe device variants (incl. accessories)

This section provides an overview of the variants of safety monitors, safe gateways, as well
as switching cabinet and field modules that can be used with ASlIsafe.

Safety monitor No. of OSSDs Order number
With screw terminals With spring-loaded
terminals

Basic safety monitor 1 3RK1105-1AE04-0CA0Q 3RK1105-1AG04-0CA0

2 3RK1105-1BE04-0CA0 3RK1105-1BG04-0CA0
Extended safety 1 3RK1105-1AE04-2CA0 3RK1105-1AG04-2CA0
monitor 2 3RK1105-1BE04-2CA0 3RK1105-1BG04-2CA0
Extended safety 2 3RK1105-1BE04-4CA0Q 3RK1105-1BG04-4CA0

monitor with integrated
safe slave

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.2 AS/safe product overview

DP / AS-i F-Link
Device Order number
With screw terminals With spring-loaded terminals
DP/AS-i F-Link 3RK3141-1CD10 3RK3141-2CD10

Devices and modules for IP20

Device type No. of Order number
0SsDs With screw With spring-loaded With insulation
terminals terminals displacement
method
AS-Interface F 2F-DI 3SF5402-1AA03 | 3SF5402-1AA04 3SF5402-1AA05
adapter; front 2F-DI /2 DO | 3SF5402-1AB03 | 3SF5402-1AB04 3SF5402-1AB05
panel installation
Safe SlimLine 2F-DI 3RK1205-0BEQ0O- | 3RK1205-0BG00-0AA2
module 0AA2
S22.5F 2F-DI/2DO |3RK1405-0BE00- | 3RK1405-0BG00-0AA2
0AA2
2F-DI /2 DO | 3RK1405-1BEOO- | 3RK1405-1BG00-0AA2
and Uaux 0AA2

Modules for IP65 / IP67

Device type Inputs/outputs Order number

Safe compact module K20F 2F-DI 3RK1205-0BQ30-0AA3

Safety compact module K45F 1 2F-DI 3RK1205-0BQ00-0AA3
2F-DI /2 DO 3RK1405-0BQ20-0AA3

2F-DI / 2 DO and Uaux

3RK1405-1BQ20-0AA3

4F-DI

3RK1205-0CQ00-0AA3

Safety compact module K45F LS 1

2F-DiI for light curtains type 2

3RK1205-0BQ21-0AA3

2F-DI for light curtains type 4

3RK1205-0BQ24-0AA3

1 Modules are shipped without mounting plate (see "Accessories for K20F and K45F")

General accessories

Accessories

Order number

ASlsafe CD:

¢ ASIMON V3 configuration software

3RK1802-2FB06-0GA1

Cable set for safety monitor
consisting of

e PC configuration cable

e Download cable

3RK1901-5AA00

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.3 Function blocks of the safety monitor

Accessories for K20F (M12 branches)

Type of M12 branch Terminal connection diagram Order number

e M12 branch with M12 branch:
internally-extruded 3RK1 901-1NR11 (1 m) or

cable D_ 3RK1 901-1NR12 (2 m)

e M12 branch with g/l R1 )z(gbg%chz/-\A %
socket - or
e Separate M12 E_ SRK1901-1NR10
cable gﬂlgifgglzeAPm 5-3AA0 (1.5 m)
e 4 xM12 branch M12 branch
o Separate M12 0 ° 3RK1 901-1NR04
cable 5 M12 cable

3RK1 902-4PB15-3AA0 (1.5 m)

Accessories for K20F and K45F

Accessories Order number
Mounting plate for For wall mounting 3RK1901-2EAQ00
K45F For DIN rail mounting 3RK1901-2DA00
Input jumper for Black version 3RK1901-1AA00
K20F / K45F Red version 3RK1901-1AA01
2.3 Function blocks of the safety monitor
Note

For information on how to handle the monitoring blocks, see the manual for the ASIMON V3
configuration software (http:/support.automation.siemens.com/WW/view/en/24434774).

The following section describes the monitoring blocks required for a better understanding of
the content of this manual.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.3 Function blocks of the safety monitor

2.3.1 Function blocks of type "forced"

Type symbol %\_\: Forced

Function block Symbol | Meaning
| #s |EMERGENCY STOP

Marne: IEmergency St0p| lLI Protective dOOI’
Caneel |

Type: IForced ﬂ
Address: |1 :l' Help | ] [ ESPE
Start-up test: u T8 Electro-sensitive protective equipment
Symehitamisation ke IS I—-— E Module
_ Diagnosis index I . . .
Bounce time: R - 5 For connecting safety switching elements
Independent; 101 Ciln2 via a safety-related AS-Interface module
—orief, single-chanmne! interruption — . .
Attentiond Enabling switch

Shiukd itk best 18 L
AT T 25 PO The reaction time iz

Sinitbchn off without best request:

extended by the zet

SISl

TialEr &g vibhaut shubdawr: tolerance fime Key switch
Tolerance Eime: I_._ 5
Coupling
Local acknowledgemnent: o AS-Interface Safety monitor of a COUpled
Sl O Ferdd (GE O network which, as a safe input slave,
communicates its enable information to
Address: I 'I Eit: address:l 'I
P another network. Local acknowledgement
NIYERLEH .
not possible.
Al acknowledae after startup: r P

With "Forced"-type monitoring blocks, the two input channels of the corresponding safe AS-
Interface slave must be switched off and on synchronously.

A startup test and/or "local acknowledgement" is optionally possible. If the "Also
acknowledge after startup” check box is activated, a "local acknowledgement” is also
required after the AS-Interface safety monitor has been switched on or after a
communications fault (warm restart of the AS-Interface safety monitor).

Note

If just one contact closes/opens, the block switches to error mode after a tolerated
monitoring time of 100 ms.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.3 Function blocks of the safety monitor

23.2 Function blocks of type "dependent”
Type symbol \ﬁ Dependent
Function block Symbol | Meaning
| #% |EMERGENCY STOP

Mame: Protective doot| |LI

Type: depencent 7] Cancel H Protective door

Address: 1 'I Help

e, | T Jof |ESPE
Syndwonlsaton tne: e BB T Electro-sensitive protective equipment
Baurce Fime: 0.0/ 5 =

st (AL Cinz 0 B Module
—rief sirele-channel interruption: — For connecting safety switching elements
sttt s reest N s via a safety-related AS-Interface module
Suyitch off without best request: [ extended by the set

Tl erancing without shutdoym (g tolerance time T Enab“ng SW|tCh

Tiolerante time; Ij 3

Local acknowledgement: ' g Key SWItCh

Slave bype: % Standard. 14 € B

Address; Al eradiess] = @@ Two-hand operation

Tiverted) r (according to EN 574: max. synchronization
Also acknowledae after stattup) N t|me 500 mS)

With "dependent"-type monitoring blocks, the two input channels must be switched on within
a specified synchronization time. They may only be switched on again if both input channels
were switched off simultaneously beforehand.

In the "Synchronization time" input field, you can define the interval within which both
switching signals must be received. If only one contact opens, the second contact must still
open before the first contact is permitted to be closed again.

A startup test and/or "local acknowledgement" is optionally possible. If the "Also
acknowledge after startup” check box is activated, a "local acknowledgement” is also
required after the AS-Interface safety monitor has been switched on or after a
communications fault (warm restart of the AS-Interface safety monitor).

Note

If the synchronization time defined by the user is exceeded, actuation must be repeated. If
the synchronization time is set to infinite («), the AS-Interface safety monitor waits to
communicate the enable information until the second switching signal arrives after the first
switching signal (input signal).

A WARNING

Use as two-hand operation

If two-hand operation is used, note the relevant instructions in the documentation provided
by the manufacturer.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.3 Function blocks of the safety monitor

2.3.3

Function blocks of type "conditionally dependent”

Type symbol

\Jf": Conditionally dependent

Function block

Symbol | Meaning

S TChrOisatEn Hine e I_-_ 5

Bounce bime:

Independent: ' In-1 " In2
—orief, single-chanmne! interruption —_

Shukdawm with best request

Sinitbchn off without best request:

Tolerancing witheut shutdown:

Tolerance kime: I_._ 5

| [ | Protective door with tumbler
Tamne: IProtective door| lLI
Module
= . — 5 .
Type: |condionsly dependent ] i For connecting standard safety elements
Address: [t = Help | via a safety-related AS-Interface module
Start-up ke st r ‘Jf# H

7. | Demossindex |

o

Altention!

The reaction time iz
extended by the zet
talerance time

SISl

Locall acknowledgement:

Slave bypes
Address:

Inverted:

Al acknowledae after startup: r

_l

{* Standard] £ 4 B

I 'I Bit: address: I 'I
-

32

With monitoring blocks of the "conditionally dependent” type, the time sequence of the two
input channels are checked. With the appropriate sequence, restart is also possible even
when both input channels were not switched off beforehand.

The presence of the first switching signal is a prerequisite for the acceptance of the second,
dependent switching signal. The user can define which contacts are interdependent. If the
second, dependent switching signal is received before the first one, this is an error.

Example: A door switch with interlock

The door switch operates one contact (independent contact). The interlock monitor operates
the other contact (dependent contact). The interlock can only be opened and closed when
the door is closed. If the door contact is open when the interlock is closed, this is an error.

A\ cAuTiON
Limited safety with conditionally dependent monitoring blocks

Conditionally dependent monitoring blocks only offer limited safety because they are not
checked with respect to simultaneity. You must ensure that the conditionally dependent
monitoring blocks fulfill the requirements of the relevant category according to EN 954-1 or
SIL according to IEC 61508 / PL according to EN ISO 13849-1.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.3 Function blocks of the safety monitor

234 Function blocks of type "independent"
Type symbol #ﬂ Independent
Function block Symbol | Meaning
xq & | EMERGENCY STOP

Mame: IIdentiFier| |LI )
Type:  [independent o | cne | H Protective door
Address: |5 52 Help
Start-up kesk: | B MOdUIe .

_ _ WL For connecting standard safety elements
Smichronisation Hme; = o lj 3 .
B — e via a safety-related AS-Interface module
Independent; €0 In-1 {12 o T Enabling SWitCh

—Erief; single-channe! interruption: —
. 2 ion! .

Shutdowm with best request i T:::r:ggr;tion time s g Key SW|tCh
Switcty off withaut Eest request: « extended b_y the st
Tolerancing without shutdawnr i tolerance time
Tilerance bme: Ij B
Local acknowledgement: -

Slawe bype: % Standard. €15 B

Leldress: I j Eit address: I j

Iniverted: r

A5 acknowledge after starbup: N

With "independent" monitoring blocks, the two input channels must be switched on. They are
switched on again without additional conditions as soon as both input channels are switched
on. The only requirement is that both switching signals have been received. A
synchronization time is not defined.

A startup test and/or "local acknowledgement" is optionally possible. If the "Also
acknowledge after startup” check box is activated, a "local acknowledgement" is also
required after the AS-Interface safety monitor has been switched on or after a
communications fault (warm restart of the AS-Interface safety monitor).

Note

If "Start-up test" is selected, both switches must always be open during the test.

A startup test must also be performed after an error condition is reset.

A\ cAuTiON

Limited safety with independent monitoring blocks

Independent monitoring blocks only offer limited safety because they are not checked with
respect to simultaneity. You must ensure that the independent monitoring blocks fulfill the
requirements of the relevant category according to EN 954-1 or SIL according to IEC 61508
/ PL according to EN ISO 13849-1.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.3 Function blocks of the safety monitor

235 Function block of type "Stop category 1 - two relay outputs"”

Block icon :,:t:. Stop category 1 - two relay outputs

Stop category 1 - two relay outputs @l ﬂ

MName: IName

Switch-off delay: _ono s Cancel |
Help |

Assignment: [

Diagnosis index |

—Help signal

Reset of error condition Restart

AkEivieruna: I ﬂ

When the circuit is enabled (ON), the "Stop category 1 - two relay outputs" output block
activates the output circuits (two relays each) of both OSSDs simultaneously. If a sensor
input causes the circuit to shut down (OFF), the safety monitor shuts down the output circuit
of OSSD 1 immediately. Once the set switch-off delay has elapsed, the safety monitor also
shuts down the output circuit of the dependent OSSD. You can set the switch-off delay
anywhere between 0 s and 300 s in increments of 100 ms. The circuit cannot be switched on
again until the safety monitor has also shut down the dependent output circuit.

Note

If an internal AS-Interface safety monitor error occurs, all the output circuits are shut down
immediately. With all other errors (e.g. communication interrupt), the set switch-off delay is
retained.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.3 Function blocks of the safety monitor

2.3.6 Function block of type "Door lock by means of delay time"

Block icon t G Door lock by means of delay time

[37] Door lock by means of delay time 5[

oK

Marme: INamel I

Assignment; IOSSD 1 j Cancel |

Stop device | Help |
()

Release time: 20 5 t "

Unlocking device: v Diagnosis index I
5

Slave type: (+ Standard (4 (B

Address: Il 'l Eit address: IOUt’U 'l

Inverked: I~
Stop category 1t il
Relay delay: —

When the safety monitor shuts down the first output circuit, it switches on the second output
circuit after the set delay time has elapsed. This delay time can be set anywhere between

1 s and 300 s in increments of 1 s. To switch on the first output circuit, the safety monitor
must have shut down the second output circuit beforehand.

If the sensors allow the circuit to be enabled (ON) again before the second output circuit has
been switched on, the second output circuit remains OFF and the safety monitor switches on
the first output circuit again.

Note
This output block is only available when two dependent OSSDs are used.

Once the AS-Interface safety monitor has been switched on, the second output circuit
remains inactive for at least the set delay time.
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2.3 Function blocks of the safety monitor

2.3.7 Function block of type "Stop category 0"

Block icon @ Stop category 0

8 x
MName: I

Cancel |

Help |

Diagnosis index |

Assignment; ==

—Help signal

Reset of error condition Restart

AkEivieruna: I ﬂ
Note
The "stop category 0" output block is only available when one or two independent OSSDs
are used.

When the circuit is enabled (ON), the output block "stop category 0" activates the signaling
output and output circuit simultaneously. When the circuit is shut down (OFF), the output
block shuts down the signaling output and the output circuit immediately.

You can choose the assignment of the OSSD in the dropdown box.

Note

If an error occurs in the AS-Interface safety monitor, the status of the signaling output is
undefined. The output circuit is shut down.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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2.3 Function blocks of the safety monitor

2.3.8 Function block of type "External device monitoring circuit"

Block icon I-.ff‘ External device monitoring circuit

[32] External device monitoring circuit

x|
oK
Mame: IIdentifier —l

Cancel

Switching tirme: _100  ms

Limited ermor lock: [

I-v-?"

When the safety outputs have been shut down, the contactor monitor input on the
AS-Interface safety monitor must be active (ON).

Once the safety outputs have been switched on (enable), the contactor monitor input is not
relevant for the set switching time. The input must then be inactive (OFF). The status of the
contactor monitor is active (ON).

Once the safety outputs have been shut down, the status of the contactor monitor switches
to inactive (OFF) and the contactor monitor input is not queried for the set switching time.

The contactor monitor input must then be active again (ON).

Once the monitor has been shut down, the contactor monitor prevents the monitor from
being reactivated during the set switching time. This aims to ensure that all downstream
contactors have reached the idle state before the contactor monitor queries the input signal
again to prevent an error lock.

Error lock

If the input is inactive (OFF) when the safety outputs have been shut down or active (ON)
when the safety outputs have been switched on, the software switches to error mode and is
locked.

Note

With a dynamic contactor monitor with error lock:
e The contactor control cannot be connected in series with operational switches.

e The external device monitoring circuit cannot be connected in series with operational
switches.
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2.3 Function blocks of the safety monitor

Limited error lock

If the input is inactive (OFF) when the safety outputs have been shut down, the software
switches to error mode and is locked. If the input remains active (ON) once the safety
outputs have been switched on, e.g. if the contactor does not pick up due to switched-off
control voltage, the contactor monitor shuts down the safety outputs of the OSSD again and
the safety monitor waits for the next start signal.

Note

A dynamic contactor monitor with limited error lock cannot be used in conjunction with
automatic startup because the safety outputs of the AS-Interface safety monitor may switch
on and off continuously.

2.3.9 Function block of type "External device monitoring circuit for second, dependent
OSSD"
Block icon "5'? External device monitoring circuit for second, dependent OSSD
¥

[32] External device monitoring circuit

x|
- Ok |
Marme: IMagnetlc contact

Cancel

Switching tirme: _160  ms

Limited ermor lock: [

214

The external device monitoring circuit for a second, dependent OSSD has the same function
as a standard external device monitoring circuit. This external device monitoring circuit
monitors the series-connected contactor on the second channel, but only acts on the
enabling signal for channel 1.

Note

This external device monitoring circuit block can only be used in the first OSSD of a
configuration with two dependent shutdown units.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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24

2.4.1

Procedure

2.4 Configuration of DP / AS-i F-Link

Configuration of DP / AS-i F-Link

Note

A detailed guide to configuring DP / AS-i F-Link is available in Manual
"DP / AS-i F-Link" in Section "Configuring"
(http://support.automation.siemens.com/WW/view/en/24196041?Datakey=2860241)

A guide to programming DP / AS-i F-Link is available in Manual
"S7 Distributed Safety - Configuring and Programming"
(http://support.automation.siemens.com/WW/view/en/22099875)

The following section describes all the configurations required for a better understanding of
the content of this manual.

Configuring the PROFIBUS DP master system

Configure DP/AS-i F-Link as a modular PROFIBUS DP slave in HW Config of the
PROFIBUS DP master.

Open your STEP 7 project.
Generate OB 82, OB 85, and OB 86 additionally for the project.
Open the HW Config of the PROFIBUS DP master.
Select the DP / AS-i F-Link in the "Hardware Catalog" window.
Path: PROFIBUS-DP -> DP/AS-i -> DP/AS-i F-Link -> 3RK3141-xCD10 -> V1.0
5. Drag & drop the selected DP/AS-i F-Link to the DP master system.
The "Properties - PROFIBUS Interface..." dialog opens.
6. Set the properties of the PROFIBUS sub-network.
7. Select the PROFIBUS address for the DP / AS-i F-Link
8. Acknowledge the settings with "OK".

P b=
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Result
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EIE
find | i
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£
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< =0 DP#AS-
| C EHED DP/ASH FLink

- :| (5] DP/AS-i F-Link v1.0

=3 3RK3141-1CD10

-

-3 3RK3141-2C010

A5 addr. I odule Order number | &ddress | O Address | F | Address FOAddess | 1. | ID7|P.. | Co. | ----- E DP AR5 Link

iRl a£.17 4.5 B E-gg DP#AS- Link

LFAEY LR 47 LR 47 [ {:I DPAS- Link 20E

DA E S Fd sk B-{Z3 DP/AS- LINK Advanced
14 o & DP/45- Link 20
B [ DP/PA Link 5
25 < | »
B 3RE3141-1C010 £,
B Safe DPAAS-i F-Link. Product version -
B LI 1.0, screw-type terminals

Fress F1 ko get Help. [ [ l_ 4

@
®

®

A symbol for the DP / AS-i F-Link is appended to the DP master system.

In the lower section of the station window, a detailed view of the DP / AS-i F-Link appears with its possible slots or
DP IDs.
This is followed by the lines for the AS-i address table, which has yet to be maintained.

Figure 2-7  Configuring DP / ASi F-Link

24.2
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Filling the AS-i address table

If the lines of the AS-i address table have not yet been populated using the "Load into PG"
function, you can supplement the table with placeholder modules and specify them later. The
Object Manager checks possible destination addresses and represents the relevant lines
against a green background. You have the following options available to you:

® Drag & drop an AS-i slave from the Hardware Catalog (PROFIBUS-DP > DP/AS-i >
DP/AS-i F-Link > 3RK3141-xCD10 > V1.0 > AS-i F slave or AS-i slave)

® Selection of an AS-i slave via the context menu "Insert Object..." (V1.0 > AS-i F slave or
AS-i slave)

e Copying and inserting via the clipboard

® Moving the contents of the line while holding down the left mouse key. This changes the
AS-i address provided for the slave in the configuration.
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2.4 Configuration of DP / AS-i F-Link

243 Calling the "Properties AS-i F Slave ..." dialog box

To specify the placeholder modules or for changing the AS-i slave parameters, open the
"Properties - AS-i Slave -..." or "Properties - AS-i F Slave -..." dialog box in the following
ways:

® Double-click on an assigned address line

® Click on the context menu "Object Properties...".
The following tabs are available:

® "General"

e "Configuration"

e "AS|safe", when selecting an ASlsafe slave

Make the settings and acknowledge the inputs with "OK" to terminate the dialog.

244 "ASlsafe" tab - parameterization, one-channel

Parameterize the "ASIsafe" tab as follows:

Properties - AS-i F-Slave - (TB1, 1) 8 x|
General | Configunation, #Slsafe |
Farameters Value |
E1459 ASlsafe
[E] Activated
F Addresses
L] safe Input 10.1
[Z] nput Delay 0ms
[Z] Evaluation of sensor 1ol evaluation
[£] Type of sensar interconnection
] Discrepancy error supprassion
[Z] Time discrepancy (ms)
[£] Reintegration after a discrepa...

In the case of "1001 evaluation", the sensor is available once and has a single-channel
connection to the first input of the ASIsafe slave. To do so, jumper the second input of the
ASlsafe slave. Instead of the jumper, you can also connect a second single-channel sensor
to the second input. Only if both inputs supply ONE signals does the DP / AS-i F-Link
forward a resulting ONE signal to the PLC.

Note

ESPE (light barriers, light arrays, light curtains, laser scanners) must always be evaluated
with "1002 evaluation".
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"ASlsafe" tab - parameterization, two-channel

Parameterize the "ASIsafe" tab as follows:

Properties - AS-i F-Slave - (TB1, 1) a8l =l
General | Configunation, #Slsafe |
Paramsters Valus I
E1459 ASlsafe
[Z] Activated
F Addresses
L[] safe Input 101
Module Parameters
[] tnput Delay

2] Evaluation of sensor to
[£] Type of sensar interconnection nel equivalent
] Discrepancy error supprassion Ma discrepancy error suppression
[Z] Time discrepancy (ms) 100

[£] Reintegration after a discrepa... Test 0 signal required at both channels

Cancel Help

In the case of "1002 evaluation" (default), both inputs of the ASIsafe slave are occupied by
one two-channel sensor or by two single-channel sensors. Functionally, the two single-
channel sensors belong together as a pair.

The value "0" is made available to the safety program in the F-CPU for each ASIsafe slave
as soon as at least one input channel of the ASIsafe slave is switched off. If there is a
discrepancy between the two input channels, the assigned discrepancy time starts and, after
its expiration, a discrepancy error occurs and a diagnostic interrupt is output.

The value "1" is made available to the safety program in the F-CPU for each ASlIsafe slave,
when both input channels of the ASIsafe slave are switched on and there is not discrepancy
error or other error pending.

The discrepancy time can be set anywhere between 100 ms (default) and 2500 ms in
increments of 10 ms.

Note

The message "Test 0 signal required at both channels” for module parameter "Reintegration
after a discrepancy” means a discrepancy error is not considered to be rectified until a 0
signal is present again at both input channels.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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246 "ASlsafe" tab - parameterization of position switch with lock and ASlsafe

Parameterize the "ASIsafe" tab as follows:

a
General | Configunation, #Slsafe |
Farameters Value |
E1459 ASlsafe
[E] Activated
F Addresses
L] safe Input 10.1
Module Parameters
[] tnput Delay 0ms
[Z] Evaluation of sensor 1002 evaluation
[£] Type of sensar interconnection
] Discrepancy error supprassian
[Z] Time discrepancy (ms)
[£] Reintegration after a discrepa... Test 0 signal required at both channels

Cancel Help

The value "0" is made available to the safety program in the F-CPU for each ASIsafe slave
as soon as at least one input channel of the ASIsafe slave is switched off. If there is a
discrepancy between the two input channels, the assigned discrepancy time starts under the
following condition:

The discrepancy error is suppressed when the following signals are present:

® (0 signal at channel 2 (check-back signal from magnet)
And
® 1 signal at channel 1 (check-back signal from position switch)
The discrepancy analysis starts as soon as the following signals are present:
® 1 signal at channel 2 (check-back signal from magnet)
And
® 0 signal at channel 1 (check-back signal from position switch)

If the discrepancy is present within the configurable discrepancy time, a discrepancy error is
present and results in a diagnostic interrupt.

Note

The message "Test 0 signal required at both channels” for module parameter "Reintegration
after a discrepancy” means a discrepancy error is not considered to be rectified until a 0
signal is present again at both input channels.
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Typical circuit diagrams for IP20

Protected installation of sensor cables

A WARNING

Sensor cables for single-channel sensors must be installed in such a way that they are
short-circuit and ground fault proof.

Note

Sensor cables must always be installed in such a way that they are protected, that is,
according to EN 60204 (Electrical equipment of machines):

Cables and their terminals outside the housing of electrical equipment must be routed
through suitable cable ducts (i.e. electric wiring conduits or ducting to be opened).
Exceptions here include cables and wires that are properly protected and that can be
installed without cable ducts as well as with or without open cable trays or fixings. If devices
(e.g. position or proximity switch) are shipped with an integrated connection cable, the
cables do not need to be installed in a cable duct provided that the cable is suitable for its
intended purpose, is sufficiently short, and is positioned or protected in such a way that the
risk of damage is minimized.
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Typical circuit diagrams for IP20
3.1 AS-Interface F adapter

3.1 AS-Interface F adapter
3.1.1 AS-Interface F adapter, 2F-DI (/ 1 DO); for EMERGENCY STOP command unit
3SB3; category 4
AS-Interface F adapter 2F-DlI, screw connection 3SF5402-1AA03
AS-Interface F adapter 2F-DlI, spring-type connection 3SF5402-1AA04
AS-Interface F adapter 2F-Dl, insulation displacement method | 3SF5402-1AA05
AS-Interface F adapter 2F-DI / 1 DO, screw connection 3SF5402-1AB03
AS-Interface F adapter 2F-DI / 1 DO, spring-type connection 3SF5402-1AB04
AS-Interface F adapter 2F-DI / 1 DO, insulation displacement 3SF5402-1AB05
method

e EMERGENCY STOP monitoring

e Category 4 according to EN 954-1 or SIL3 according to IEC 61508 / PL e according to
EN ISO 13849-1

® Dependent

Assembly
1. Position the device on the EMERGENCY STOP actuator
2. Engage the snap hook.

.

— . —

Figure 3-1 Installing the AS-i F adapter

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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Typical circuit diagrams for IP20

Connecting

Configuring

3.1 AS-Interface F adapter

A WARNING

Safety sensors with positive-opening contacts

Only safety sensors with positive-opening contacts are permitted to be used as sensors.

<100 mm

[ 1

L1

~
(
\

L= |

/'\~\
@0
AS-i |
N2

~.

Figure 3-2  Connecting the AS-i F adapter (in this example: screw connection)
Characteristic data for the LED control output
Variable Values
Uout 20 25 Vv
Imax 20 mA
Max. cable length 100 mm
a
General | Configunation, #Slsafe |
Parameters Valus I
E14 Aslsafe
[E] Activated
F Addresses
ﬁm safe Input 10.1
Module Parameters
[E] Input Delay oms

[32] Emergency shutdown ﬂ

Mame: |Emergency Stop cat,'agory 4
Type: IForced ﬂ
Address: |2 ‘I

.

Skart-up test:

i

S amisation Hine:

o

= In-2

Bz bire:

= Ini-1

Independent:

o] 4 I
Cancel |
Help |

\Jﬁ FoiS
Diagnosis index I

o

2] Evaluation of sensor

[£] Type of sensar interconnection
] Discrepancy error supprassion
[Z] Time discrepancy (ms)

ion
Z-channel equivalent

Mo discrspancy error suppression

100

[£] Reintegration after a discrepa...

Test 0 signal required at both channels

Cancel Help
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Typical circuit diagrams for IP20

3.2 Safe SlimLine module S22 5F

3.2 Safe SlimLine module S22,5F
3.2.1 S22,5 2F-DI; EMERGENCY STOP monitoring, category 2
| SlimLine module S22.5F | 2F-DI | 3RK1205-0BE00-0AA2

e EMERGENCY STOP monitoring

® (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

® |ndependent

A WARNING
Safety sensors with positive-opening contacts

ASlsafe always evaluates both sensor inputs. This means that an unused input must be
jumpered.

Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.

Connecting Configuring
[32] Emergency shutdown ﬂ
AS-i- F-IN1.2 F-IN2.2
Ok I
Mame: |Emergency Stop category 2|
1 2 3
AS-i+ F-IN11 F-IN2.1 ] Type: Iindependent ﬂ LCBII
Address: Il ‘I Help |
4 5 6
Start-up test; I o
D As-i - ﬂ# s
DJ @ADDR. Synichranisation kime: = e I_-_ 3
‘— - Bz bire: 0.0/ 5 MI
a
D FoINT Independent; € In-1 = In-2
@ |:| F-IN2
a x
General | Configunation, #Slsafe |
Parameters Value: |
D B4 Aslsafe
[Z] Activated
0 F Addresses
L] safe Input 10.1
[Z] Evaluation of sensor 1aol evaluation
7 8 9 [£] Type of sensar interconnection
@B @B @B [&] Discrapancy etror suppression
[Z] Time discrepancy (ms)
[£] Reintegration after a discrepa...
3RK1205-0BE00-0AA2
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Typical circuit diagrams for IP20

3.2 Safe SlimLine moadule S22 5F

3.2.2 S22,5 2F-DI; EMERGENCY STOP monitoring, category 4
| SlimLine module S22.5F | 2F-DI | 3RK1205-0BE00-0AA2
e EMERGENCY STOP monitoring
e (Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1
® Forced
A WARNING
Safety sensors with positive-opening contacts
Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.
Note
Category 4 allows more than one EMERGENCY STOP command device to be connected
in series.
Connecting Configuring
X
[« |
AS-i- F-IN1.2 F-IN2.2| Mame: IEmergency Stop cat,'agory 4
@ Type: IForced ﬂ Cancel |
1 2 3
AS-i+ F-IN1A F-IN2.1 Address: [z =l Help |
Start-up best: |_ ‘Jﬁ e
:Si ° © Synichranisation kime: = e lj 3
gj ADDR Bounice Lime: 0.0 | 5 MI
‘,_._.i,. Independent; € In-1 = In-2 o
Or 8
@ [drme General | Configunation, #Slsafe |
Parameters Valus |
Eagi:::rated
0 ﬁg::;:?:m
0 e
2] Evaluation of sensor
|:| [£] Type of sensar interconnection Z-channel equivalent
[&] Discrepancy error suppression Mo discrepancy error suppression
E E;:ts;:.;;z:r‘atfiérjdiscrepa‘.. 'l(zgtﬂs\gna\ required at both channels
3RK1205-0BE00-0AA2
Cancel Help

ASilsafe circuits for
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Typical circuit diagrams for IP20

3.2 Safe SlimLine module S22 5F

3.23 S22,5 2F-DI; EMERGENCY STOP and protective door monitoring; category 2

| SlimLine module S22.5F | 2F-DI | 3RK1205-0BE00-0AA2

e EMERGENCY STOP and protective door monitoring

e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

® |ndependent

A WARNING

Safety sensors with positive-opening contacts

Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.

Connecting Configuring
[32] Module |
o] 4
AS-i- F-I1.2 F-1N12.2) Marne: |EM.-STOP,|’Prot. daor cat, 2 I
@ Type: Iindependent ﬂ Cancel |
1 2 3
AS-i+ F-INT1 F-IN2.1 Address: |2 :I' Help |
Start-up best: o ﬂ# B
4
ASi 5 6 S amisation Hine: T e I_-_ 5
i ) -
gj @ Baurce ke 0.0 s MI
ADDR. o
.,_ Independent; € In-1 = In-2
|:| F-IN1
a x
@ D FIN2 General | Configunation, #Slsafe |
- Parameters Value: |
B9 Adlsafe
[Z] Activated
|:| F Addresses
L] safe Input 10.1
D [] Input Delay 0ms
[Z] Evaluation of sensor 1ool evaluation
|:| [£] Type of sensar interconnection
[£] Discrepancy error suppressian
7 8 9 [Z] Time discrepancy (ms)
[£] Reintegration after a discrepa...

3RK1205-0BE00-0AA2

Cancel Help
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Typical circuit diagrams for IP20
3.2 Safe SlimLine module S22,5F

3.24 S22,5 2F-DI; protective door monitoring, category 2

| SlimLine module S22.5F | 2F-DI | 3RK1205-0BE00-0AA2

® Protective door monitoring

e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

® |ndependent

A WARNING
Safety sensors with positive-opening contacts

ASlsafe always evaluates both sensor inputs. This means that an unused input must be
jumpered.

Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.

Connecting Configuring
[32] safety guard ll
- - Ok I
AS-i- F-IN1.2 F-IN2.2| Mame: |Protect|ve door category 2|
@ Type: Iindependent ﬂ Cancel |
1 2 3
AS-i+ F-INT1 F-IN2.1 ] Address: |4 'I Help |
Skart-up test: |_ ﬂ# H
4 5 5
AS- Symehronisation bme: = e I_-_ 3
Di is indh I
- gj @ADDR_ Baounce bime: 0.0/ 5 _|agn025 ingex
Independent; € In-1 = In-2
@ |:| F-IN1
a
F-IN2
D General | Configunation, #Slsafe |
Parameters Value: |
B4 Aslsafe
[Z] Activated
|:| F addresses
|:| L] safe Input 10.1
[Z] Input Delay 0ms
[Z] Evaluation of sensor 1aol evaluation
|:| [£] Type of sensar interconnection
[#] Discrepancy error suppression
7 8 9 [Z] Time discrepancy (ms)
[£] Reintegration after a discrepa...
3RK1205-0BE00-0AA2
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Typical circuit diagrams for IP20

3.2 Safe SlimLine module S22 5F

3.2.5 S22,5 2F-DI; protective door monitoring, two doors, category 2

| SlimLine module S22.5F | 2F-DI | 3RK1205-0BE00-0AA2

® Protective door monitoring (two doors)

e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

® |ndependent

A WARNING

Safety sensors with positive-opening contacts

Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.

Connecting Configuring

[32] safety guard ll

AS-i- F-IN1.2 F-IN2.2 Marne: |Protective door cakegory 2| R I

@ @ Type: Iindependent Cancel |
1 2 3

AS-i+ F-INT1 F-IN2.1 Address: Help |

Start-up test;

elele) W

. Symchiromisation Hmes [T e

DAS’I Diagnosis index I
@ Bounce kime: 0.0 5 =

D ADDR.

Tl‘lﬂl:

a
Independent; € In-1 = In-2
|:|F-IN1
a x

Orne General | Configunation, #Slsafe |
Farameters Value |
E1459 ASlsafe
_____ [E] Activated
|:| F Addresses
@ L] safe Input 10.1
|:| [Z] nput Delay 0ms
[Z] Evaluation of sensor 1ol evaluation
|:| [£] Type of sensar interconnection
] Discrepancy error supprassion
7 8 9

[Z] Time discrepancy (ms)
3RK1205-0BE00-0AA2

[£] Reintegration after a discrepa...

Cancel Help
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Typical circuit diagrams for IP20

3.2 Safe SlimLine moadule S22 5F

3.2.6 S22,5 2F-DI; protective door monitoring, category 4
| SlimLine module S22.5F | 2F-DI | 3RK1205-0BE00-0AA2
® Protective door monitoring
e (Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1
® Dependent
A WARNING
Safety sensors with positive-opening contacts
Category 4 does not allow several position switches for protective door monitoring to be
connected in series (due to a lack of fault detection).
Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.
Connecting Configuring
x|
- : - oK I
AS-i- F-IN1.2 F-IN2.2) Marne: |Protect|ve door cakegory 4
@ Type: Idependent ﬂ Cancel |
As.i+1 F-|N1j F-INZ_:: Address: I4 :I' Help |
Skart-up besk: l ‘%# H
DAS" Synchronisation time: v o lj 5 -
! ounce Hime: - Diagnosis index I
@ DJ ADDR. E ine: I‘D_ 0
_____ ﬂ Independent; € In-1 = In-2
Dra £
___________ L DF'INZ General | Configunation #Slsafe |
@ Parameters Valus I
E14 Aslsafe

O
O
—

3RK1205-0BE00-0AA2

[E] Activated
F Addresses
L] safe Input
Module Parameters

[] tnput Delay

[Z] Evaluation of sensor

[£] Type of sensar interconnection
] Discrepancy error supprassion
2] Time discrepancy (ms)

[£] Reintegration after a discrepa...

0.1

oms

1002 evaluation

Z-channel equivalent

Mo discrspancy error suppression

2500

Test 0 signal required at both channels

Cancel Help
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Typical circuit diagrams for IP20

3.2 Safe SlimLine module S22 5F

3.2.7 S22,5 2F-DI; magnetically-operated switch monitoring, category 4

| SlimLine module S22.5F | 2F-DI | 3RK1205-0BE00-0AA2

® Magnetically-operated switch monitoring

e (Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1

® Dependent

A WARNING

Magnetically-operated switch for protective door monitoring

Category 4 does not allow several magnetically-operated switches for protective door
monitoring to be connected in series (due to a lack of fault detection).

Sensor cables must be laid in such a way that they are protected.

Connecting Configuring

x
—

AS- w Fij2.2 Mame: |Magnetically operated switch| R I
@ Type: dependent Cancel |
1 > Q Ype I P

=l
AS-i+ F-INTA F-IN2.1 address: |5 'I Help |
[

Skart-up test: ‘%# B
4 5 ® i
DAS—i Synchronisation time: v o I_-_ 5
@ADDR. Baunce bime: 0.0 | 5 MI
a
k- Independent; € In-1 = In-2
|:| F-IN1
aau_— e 8 x
General | Configunation, #Slsafe |
Parameters Value: |
3SE6604-2BA 12 Astsafe
|:| [Z] Activated
F Addresses
L] safe Input 10.1
|:| Madule Parameters

[] Input Delay

[2] Evaluation of sensor i
[£] Type of sensar interconnection Z-channel equivalent

[#] Discrepancy error suppression Mo discrspancy error suppression

7 8 9
@ [Z] Time discrepancy (ms) 100
. [£] Reintegration after a discrepa... | Test O signal required at bath channels

3RK1205-0BE00-0AA2

Cancel Help
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Typical circuit diagrams for IP20
3.2 Safe SlimLine module S22,5F

3.2.8 S22,5 2F-DI / 2 DO; EMERGENCY STOP monitoring, category 2

| SlimLine module S22.5F | $22.5 2F-DI/ 2 DO | 3RK1405-0BE00-0AA2
e EMERGENCY STOP monitoring

e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

® |ndependent

Switching capacity of the outputs

Current at OUT1 Current at OUT2 Total current
<150 mA <150 mA <150 mA
A WARNING

Safety sensors with positive-opening contacts

ASlsafe always evaluates both sensor inputs. This means that an unused input must be
jumpered.

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

Connecting Configuring
[32] Emergency shutdown x|
AS-i- F-IN1.2 F-IN2.2]
DO [ o |
Mame: IEmergency Stop categaory 2|
1 2
AS-i+ F-IN1A F-IN2.1 ] Type: Jindependent =l Cancel |
Address: |1 'I Help |
4 5 6
I:l ASHi Skark-up test: u << i
._ DJ @ADDR' Synchiranisation fme: = I_-_ 3
I:l Baunce kire: _0.0|) = Ml
F-IN1 z
@ Independents: € In-L ) Ini-2
D F-IN2
Properties - AS-i F-Slave - (TB1, 1} a8 x|
General | Configuation ASlsafe |
[our
Parameters Value |
Dou‘rz E3 Aslsafe
[Z] Activated
F Addresses
7 8 9 [] Input Delay Oms
] valitonc senar e
+ [E] Type of sensor interconnection
QUT1 OUuT2 2] Discrepancy error suppression
10 1 12| [Z] Time discrepancy (ms)
[Z] Reintegration after a discrepa...
M M
3RK1405-0BE00-0AA2
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Typical circuit diagrams for IP20

3.2 Safe SlimLine module S22 5F

3.2.9 S22,5 2F-DI / 2 DO; EMERGENCY STOP monitoring, category 4
| SlimLine module S22.5F | $22.5 2F-DI/ 2 DO | 3RK1405-0BE00-0AA2
e EMERGENCY STOP monitoring
e (Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1
® Forced
Switching capacity of the outputs
Current at OUT1 Current at OUT2 Total current
<150 mA <150 mA <150 mA
A WARNING
Safety sensors with positive-opening contacts
Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.
Note
Category 4 allows more than one EMERGENCY STOP command device to be connected in
series.
Connecting Configuring
|
AS-i- F-IN1.2 F-IN2.2] Marne: IEmergency Stop catégory4 |LI
@ Type: IFDrced j Cancel |
AS-i+ F-INTA FoIN2.1 Address: lﬂ Help |
5 Start-up test: - r % oy
Synichronisation tmes = —
DAS% oo BZunca time: 00 s Diagnosis index |
a
‘,_._ 1 Independent; £ In-L i In2
o Ul -
[our f
ouT2 L%ﬂjj:::fa‘::aters -
I:l (€] Input Delay
@ [£] Reirkegration after a discrepa... | Test O signal required st both channels
3RK1405-0BE00-0AA2
ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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Typical circuit diagrams for IP20
3.2 Safe SlimLine module S22,5F

3.2.10 S22,5 2F-DI / 2 DO; EMERGENCY STOP and protective door monitoring;
category 2
| SlimLine module $22.5F | $22.5 2F-DI/ 2 DO | 3RK1405-0BE00-0AA2 |
e EMERGENCY STOP and protective door monitoring
e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1
® |ndependent
Switching capacity of the outputs
Current at OUT1 Current at OUT2 Total current
<150 mA <150 mA <150 mA
A WARNING
Safety sensors with positive-opening contacts
Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.
Connecting Configuring
(321 Module =
AS-i- F-IN1.2 F-IN2.2) Mame: IEM.-STOP,l’Prot. door cat, 2] |LI
@ Type: Iindependent j Cancel |
AS-i+ F-IN11 F-IN2.1 Address: m Help |
Start-up best: l_l_ ## @
AS-i Synichmonisation Gime: I=| e || =
gJ@ADDR, Bounce Eimes 0.0 s MI
a
" I:l Independent:  €0In-1 = In2
Q @ DF-INZ Properties - AS-i F-Slave - (TB1, 1} a3 x|
General | Corfiguation ASlsafe
T Frrden Vale I
@ |:| ouT1 Eag [gg;ted
DOUTZ L Sa:s;e:ut 10,1
[Z] Input Delay Oms
p—— E
}) B et stson.
3RK1405-0BE00-0AA2
Cancel Help
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Typical circuit diagrams for IP20

3.2 Safe SlimLine module S22 5F

3.2.11 S22,5 2F-DI / 2 DO; protective door monitoring, category 2

| SlimLine module S22.5F | $22.5 2F-DI/ 2 DO | 3RK1405-0BE00-0AA2

® Protective door monitoring

e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

® |ndependent

Switching capacity of the outputs

Current at OUT1 Current at OUT2 Total current
<150 mA <150 mA <150 mA
A WARNING

Safety sensors with positive-opening contacts

ASlsafe always evaluates both sensor inputs. This means that an unused input must be
jumpered.

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

Connecting Configuring
[32] safety guard 1'
" Ok
AS-i- F-IN1.2 F-IN2.2| Mame: IProtectwe doar category 2|
..%1 @LEZ ..$3 Type: Iindependent j Lcell
AS-i+ F-INTA F-IN2.1 address: |4 vI Help |
. . . Skark-up kest: -
elele W
I:l AS-i Synchrenisation bme: =} = I_-_ 3
T Diagnosis index |
DJ @ADDR' Baunce Hines 8.8 s =0
a
@ I:l F-IN1 Independent: €1 In-1 -2
Orne 8 x
General| Corfiquation 4Sisafe |
Faramelers Value |
|:| ouTt 53 ASTsafe
[Z] Activated
[our2 F Addresses
L[Z] safe Input 104
L] it ooy
B s o [] Evaluation of sensor Tool evaluation
[Z] Type of sensor interconnection
OUT1 OUTe [#] Time discrepancy (ms)
[Z] Reintegration after a dscrepa...
10 112
M M

3RK1405-0BE00-0AA2

Cancel Help
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Typical circuit diagrams for IP20
3.2 Safe SlimLine module S22,5F

3.2.12 S22,5 2F-DI / 2 DO; protective door monitoring, two doors; category 2

| SlimLine module S22.5F | $22.5 2F-DI/ 2 DO | 3RK1405-0BE00-0AA2

® Protective door monitoring (two doors)

e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

® |ndependent

Switching capacity of the outputs

Current at OUT1 Current at OUT2 Total current
<150 mA <150 mA <150 mA
A WARNING

Safety sensors with positive-opening contacts

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

Connecting Configuring
[32] Safety guard |
AS-i- F-I1.2 F-IlN2.2) " Ok I
‘ Marme: IProtectlve door category 2|
GB..1 ®.2 @ Type: Iindependent j Cancel |
AS-i+ F-INL1 F-
- Pig Address: |4 'I Help |
— Start-up test: | ﬂﬂ
AS-i H
I:l @ Stmchiranisation Hme: 7 e I_-_ >
ADDR ) .
4p_ Eounice Eime: 0.0 5 MI
a
@ﬁ I:l FNt Independent; € In-1 = In-2)
D F-IN2
- 8 x
General | Configuration  ASlsale |
[Jour Parameters Value \
4@————— B3 Aslsafe
I:l outz [Z] Activated
F Addresses
7 5 9 [£] Input Delay ams
] Evaluation of sensor 1001 svaluation
¥ [E] Type of sensor interconnection
OUT1 OUT2 [E] Discrepancy rror suppression
T TE— ] Time discrepancy (ms)
[Z] Reintegration after a discrepa. .
M M
3RK1405-0BE00-0AA2
Cancel Help
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Typical circuit diagrams for IP20

3.2 Safe SlimLine module S22 5F

3.213 S22,5 2F-DI / 2 DO; protective door monitoring, category 4

| SlimLine module S22.5F | $22.5 2F-DI/ 2 DO | 3RK1405-0BE00-0AA2

® Protective door monitoring

e (Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1

® Dependent

Switching capacity of the outputs

Current at OUT1 Current at OUT2 Total current
<150 mA <150 mA <150 mA
A WARNING

Safety sensors with positive-opening contacts

Category 4 does not allow several position switches for protective door monitoring to be
connected in series (due to a lack of fault detection).

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

Connecting Configuring
[32] safety guard 1'
" Ok
AS-i- F-IN1.2 F-IN2.2| MName: IProtectwe door categary 4|
< ‘@B &b - Corcel |
Q Type: |dzpendent =
AS-i+ F-IN1.1 F-IN2.1 Address: |4 VI HElD |
@ Start-up test: Il
|:| AS- Synchronisation time: v e I_-_ 5
A . Diagnosis index |
@ DJ @ DOR Baunice bimie: 0.0 5 2ag
-==- 0
E I:l FoIN1 Independent: ) In-1  In-2
......... Qe 5,
@ L General| Corfiquation 4Slsafe |
Feramelers Value |
DOU'” 023 Alsafe
[Z] Activated
DOUT2 F Addresses
L[Z] safe Input 0.1
Module Parameters
7 8 9 [] Evaluation of sensor TooZ evaluation
[Z] Type of sensor interconnection 2-channel equivslent
(2] Tirme discrepancy (ms) 2500
mOUT 1110‘”122 [Z] Reintegration after a discrepa... | Test 0 signal requred ot both charnels
00O
3RK1405-0BE00-0AA2
Cancel Help
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Typical circuit diagrams for IP20
3.2 Safe SlimLine module S22,5F

3.2.14 S22,5 2F-DI / 2 DO; magnetically-operated switch monitoring, category 4

| SlimLine module S22.5F | $22.5 2F-DI/ 2 DO | 3RK1405-0BE00-0AA2 |

® Magnetically-operated switch monitoring

e (Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1

® Dependent

Switching capacity of the outputs

Current at OUT1 Current at OUT2 Total current
<150 mA <150 mA <150 mA
A WARNING

Magnetically-operated switch for protective door monitoring

Category 4 does not allow several magnetically-operated switches for protective door
monitoring to be connected in series (due to a lack of fault detection).

Sensor cables must be laid in such a way that they are protected.

Connecting Configuring
[321Module x|
" " Ok
AS-i- F-IN1.2 F-IlN2.2 Mame: IMagnetlcaIIy operated switch|
% % O@ Type: Idependent j Lcell
1 2 3
AS-i+ F-INTA F-IN2.1 Address: |5 - Help
Stark-up kest: o %# B
4 5 ( P
I:l ASH Synchronisation time: ¥ = I_‘_ 5
Diagnosis indesx
@ADDR Bounice Eime: 0.0 s Hag
- o]
L L Oem Independenty £ In-D i nz
P Orne a x
Gonaral | Configuration £51safe |
Parameters Value |
3SE6604-2BA [Jours =2y asise
(2] Activated
I:l ouT2 F Addresses
L[] Safe Input 0.1
Module Parameters
2] Evaluation of sensor 1 e ———
7 8 9 [Z] Type of sensor intsrconnaction Z-channel aquivalent
@ @ @ [] Discrepancy stror ? Mo discrepancy errar
+ [] Time discrepancy (s} 100
OUT 1_OUT 2 [Z] Reintearation after adiscrepa... | Test 0 signal required ot both channels
0 1 __12
M M
3RK1405-0BE00-0AA2
Cancel Help
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Typical circuit diagrams for IP20

3.2 Safe SlimLine module S22 5F

3.2.15 S22,5 2F-DI /2 DO, U_aux; EMERGENCY STOP monitoring; category 2
| SlimLine module $22.5F | $22.5 2F-DI/ 2 DO, Uaux | 3RK1405-1BE00-0AA2
e EMERGENCY STOP monitoring
e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1
® |ndependent
Switching capacity of the outputs
Auxiliary voltage Current at OUT1 Current at OUT2 Total current
without Uaux <150 mA <150 mA <150 mA
with Uaux <0.7A <0.7A <14A
A WARNING
Safety sensors with positive-opening contacts
ASlsafe always evaluates both sensor inputs. This means that an unused input must be
jumpered.
Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.
Connecting Configuring
|
N * A Mame: IEmergency Skop categary 2| u
] Type: Iindependent j Lﬁll
\ Address: lil Help |
Skart-up best: r << e
DAS-‘ Synchronisation ke Fle —
._ DJ @ADDR. B:unca _— 0.0 = Diagnosis index |
DF‘"\“ Independent: £ In=L = In2 !
@ DHM Properties - AS-i F-Slave - (TB1, 1) al x|

General | Configuration  ASlsafe |

Patameters Walue I

|:| ouTt
|:| out2

5 EE®

L+ OUT1 OUT2

10 " 12
M M M

3RK1405-1BE00-0AA2
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Typical circuit diagrams for IP20

3.2 Safe SlimLine moadule S22 5F

3.2.16 S22,5 2F-DI /2 DO, U_aux; EMERGENCY STOP monitoring; category 4
| SlimLine module $22.5F | $22.5 2F-DI/ 2 DO, Uaux | 3RK1405-1BE00-0AA2
e EMERGENCY STOP monitoring
e Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1
® Forced
Switching capacity of the outputs
Auxiliary voltage Current at OUT1 Current at OUT2 Total current
without Uaux <150 mA <150 mA <150 mA
with Uaux <0.7A <0.7A <14A
A WARNING
Safety sensors with positive-opening contacts
Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.
Note
Category 4 allows more than one EMERGENCY STOP command device to be connected in
series.
Connecting Configuring
]
Name: lm |—IOK
@ T foced =] Cancel
ASriI Fr\N!ﬁ FJNZ? fedies) m ﬂe\p
Start-up kest: I

€11 | g

SJ @ADDR.

I:l F-IN2

[J ourt
[ our2

10 1 12
e

3RK1405-1BE00-0AA2

Bounce time:

Independent: £ In-1l

Propert

Stnenranisation e =

%3‘.’&

e
Em Reintegration after a discrepa.

Test 0 signal reared ot bath channels

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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Typical circuit diagrams for IP20

3.2 Safe SlimLine module S22 5F

3.2.17 S22,5 2F-DI /2 DO, U_aux; EMERGENCY STOP and protective door
monitoring; category 2
| SlimLine module $22.5F | $22.5 2F-DI / 2 DO, Uaux | 3RK1405-1BE00-0AA2
e EMERGENCY STOP and protective door monitoring
® (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1
® |ndependent
Switching capacity of the outputs
Auxiliary voltage Current at OUT1 Current at OUT2 Total current
without Uaux <150 mA <150 mA <150 mA
with Uaux <0.7A <0.7A <14A
A WARNING
Safety sensors with positive-opening contacts
Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.
Connecting Configuring
[s21Module |
AS-i- * F-IN2.2) Mame: IEM.—STOP,l’Prot. daor cat, 2| —IOK
@ Type: Iindependent =l Cancel |
AS-i+ F-IN1.1 F-IN2.1 Address: IE HE'D |
Skart-up test: - ## B
DAS" Synchronisation kime: =] lj 5
DJ ADDR Eounce tine: me Diagniosis inde:x |
DF'”‘” Independent: € In-1 -2 o
D} @ DF"NZ Properties - AS-i F-Slave - (TB1, 1) =] |
”*ﬂ General | Configuation ASsate |
Pariameters alu |
® Oeom e
I:l ourz Lén::;:f::ut 10.1
I:l [Z] Input Delay ? Dmosl —
7 8 9 =l ypeo
5 @ % e
00 o
3RK1405-1BE00-0AA2
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Typical circuit diagrams for IP20

3.2 Safe SlimLine moadule S22 5F

3.2.18 S22,5 2F-DI / 2 DO, U_aux; protective door monitoring, category 2
| SlimLine module $22.5F | $22.5 2F-DI/ 2 DO, Uaux | 3RK1405-1BE00-0AA2
® Protective door monitoring
e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1
® |ndependent
Switching capacity of the outputs
Auxiliary voltage Current at OUT1 Current at OUT2 Total current
without Uaux <150 mA <150 mA <150 mA
with Uaux <0.7A <0.7A <14A
A WARNING
Safety sensors with positive-opening contacts
ASlsafe always evaluates both sensor inputs. This means that an unused input must be
jumpered.
Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.
Connecting Configuring
x|
AS-i- F-INI1.2 F-IN2.2| Mame:; IProtectwe door category 2| |LI
@ Type: Iindependent j Lcell
AS-i+ F-IN1.1 szq] Address: m Help |
B Stark-up kest: - I ## H
AS-i Synichmonisation Gime: =
= SJ @ADDR BZunce times mE Diagnosis index |
Independent:  €0In-1 = In2 !
@ I:lF-IM —
FIN2 Properties - AS-i F-Slave - (TB1, 1) = x|
I:l General| Configuration ASlssfe |
S ‘
I:l ouTt fﬂctwaled
|:| ouT2 ;n‘l
: :IE “ 1oo1 evaluation
00O

3RK1405-1BE00-0AA2

Cancel Help
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Typical circuit diagrams for IP20

3.2 Safe SlimLine module S22 5F

3.2.19 S22,5 2F-DI /2 DO, U_aux; protective door monitoring, two doors; category 2
| SlimLine module $22.5F | $22.5 2F-DI/ 2 DO, Uaux | 3RK1405-1BE00-0AA2
® Protective door monitoring (two doors)

e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1
® |ndependent
Switching capacity of the outputs
Auxiliary voltage Current at OUT1 Current at OUT2 Total current
without Uaux <150 mA <150 mA <150 mA
with Uaux <0.7A <0.7A <14A
A WARNING
Safety sensors with positive-opening contacts
Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.
Connecting Configuring
]
AS-i- * F-IN2.2 Mame: IProtective door categary 2| —IOK
@ Type: Iindependent j Lcell
AS-i+ F-IN1.1 F-IN2.1 Address: m HB|D |
Skark-up kest: o ## I}]:
DAS“ Synchronisation bime: = lj =
DJ @ADDR. Eounce time: 0.0 5 Diagnosis index |
®i DF'”‘“ Independent: ) In-1  In-2 .
Orne a x
General| Corfiquation 4Sisafe |
Paramelers Value |
@ L1z Sa;:slsrve:ut 10,1
E— = ovatons oot v
= WOUT 'm OUTi [Z] Reintegration after a discrepa...
OO
3RK1405-1BE00-0AA2
Crd |t
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Typical circuit diagrams for IP20
3.2 Safe SlimLine module S22,5F

3.2.20 S22,5 2F-DI / 2 DO, U_aux; magnetically-operated switch monitoring,
category 4
| SlimLine module $22.5F | $22.5 2F-DI / 2 DO, Uaux | 3RK1405-1BE00-0AA

® Magnetically-operated switch monitoring

e Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1

® Dependent

Switching capacity of the outputs

Auxiliary voltage Current at OUT1 Current at OUT2 Total current
without Uaux <150 mA <150 mA <150 mA
with Uaux <0.7A <0.7A <14A

A WARNING

Magnetically-operated switch for protective door monitoring

Category 4 does not allow several magnetically-operated switches for protective door
monitoring to be connected in series (due to a lack of fault detection).

Sensor cables must be laid in such a way that they are protected.

Connecting Configuring
=
" - CK
AS-i- F-IN1.2 F-IN2.2 Mame: IMagnetlcaIIy operated switch| I
Type: Idependent j Cancel |
1 2 3
AS-i+ F-INT1 F-IN2.1 Address: 5 T Help |
Start-up test: ' %ﬁ @
() 5 5
DAS,i Synchronisation time: Ve |_._ =
ADDR Bounce Eimes 0.0 s MI
a
[ Independent:  €0In-1 = In2
|:| F-IN1
A I:l FIn2 Properties - A5-i F-Slave - (TB1,1) a8 X
L General | Corfiguiation ASlsafe
Parameters Value |
- E15y Aslsafe
38E6604 ZBA |:| ouTt [Z] Activated
F Addresses
I:l ouT2 L (] safe Inpur 10.1
Module Parameters
Ut Deta:
7 8 9 is fo press
i 100
+ @ @ + eintegration after a discrepa,., | Test 0 signal required at both channels
L+ OUT1 OUT2
10 112
M M M
3RK1405-1BE00-0AA2
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Typical circuit diagrams for IP20

3.2 Safe SlimLine module S22 5F
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Typical circuit diagrams for IP65 / IP67 4

Protected installation of sensor cables

A WARNING

Sensor cables for single-channel sensors must be installed in such a way that they are
short-circuit and ground fault proof.

Note

Sensor cables must always be installed in such a way that they are protected, that is,
according to EN 60204 (Electrical equipment of machines):

Cables and their terminals outside the housing of electrical equipment must be routed
through suitable cable ducts (i.e. electric wiring conduits or ducting to be opened).
Exceptions here include cables and wires that are properly protected and that can be
installed without cable ducts as well as with or without open cable trays or fixings. If devices
(e.g. position or proximity switch) are shipped with an integrated connection cable, the
cables do not need to be installed in a cable duct provided that the cable is suitable for its
intended purpose, is sufficiently short, and is positioned or protected in such a way that the
risk of damage is minimized.
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Typical circuit diagrams for IP65 / IP67

4.1 Safe compact module K20F

4.1 Safe compact module K20F
4.1.1 K20F 2F-DI; EMERGENCY STOP monitoring, category 2
| K20F | 2F-DI | 3RK1205-0BQ30-0AA3

e EMERGENCY STOP monitoring

® (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

® |ndependent

A WARNING
Safety sensors with positive-opening contacts

ASlsafe always evaluates both sensor inputs. This means that an unused input must be
jumpered.

Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.

Connecting Configuring
O x
o] 4 I
r @j Mame: |Emergency Stop category 2|
Type: Iindependent ﬂ Cancel |
% Address: Il ‘I Help |
Skart-up test: I ﬂ# 5
S amisation Hine: 7 e I_-_ 5
Bz bire: _0.0) & MI
a
‘- -= Independent; € In-1 = In-2
® WZ @) a x
] 2 O General | Configunation, #Slsafe |
.'. Farameters Value |
@ E15 ASlsafe
[Z] Activated
F tddresses
L] safe Input 10.1
[Z] Trput Dela oms
O =) Evpa\uatmnyuf sensor 1oal evaluation
[£] Type of sensar interconnection
5 o 2] Discrepancy errar suppression
q [Z] Time discrepancy (ms)
o o [£] Reintegration after a discrepa...
Sl
— O,
3RK1205-0BQ30-0AA3
. . . . [ o ] Cancel Hel
An input jumper is available as an accessory; [l
see ASlsafe device variants (incl. accessories)
(Page 27)
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Typical circuit diagrams for IP65 / IP67
4.1 Safe compact module K20F

4.1.2 K20F 2F-DI; EMERGENCY STOP monitoring, category 4
| K20F | 2F-DI | 3RK1205-0BQ30-0AA3
e EMERGENCY STOP monitoring
e (Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1
® Forced
A WARNING
Safety sensors with positive-opening contacts
Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.
Note
Category 4 allows more than one EMERGENCY STOP command device to be connected
in series.
Connecting Configuring
0O X
I @j Mame: |Emergency Stop cat=gory 4 lLI
Type: IForced ﬂ LCBII
12 O Address: |2 ‘I Help |
O Skart-up test: |_ e
1 0" Synichranisation kime: = e lj 3 % -
’-" Baunce bime: 0.0/ 5 MI
g Independent; € In-1 = In-2 o
O a x
¢--#---- O General | Configunation, #Slsafe |
L 2 Parameters Valus I

F Addresses
L] safe Input

o o
o 153 Aslsafe
o o EH Activated

Module Parameters

[] tnput Delay

2] Evaluation of sensor

[£] Type of sensar interconnection
] Discrepancy error supprassion
[Z] Time discrepancy (ms)

[£] Reintegration after a discrepa...

nel equivalent

Mo discrspancy error suppression

100

Test 0 signal required at both channels

Cancel Help

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link

Function Manual, 08/2012, ASE02226304/RS-AA/004 7



Typical circuit diagrams for IP65 / IP67

4.1 Safe compact module K20F

4.1.3 K20F 2F-DI; EMERGENCY STOP and protective door monitoring; category 2

| K20F | 2F-DI | 3RK1205-0BQ30-0AA3

e EMERGENCY STOP and protective door monitoring

e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

® |ndependent

A WARNING

Safety sensors with positive-opening contacts

Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.

Connecting Configuring

e x

1 j Mame: |EM.-STOP,|’Pr0t. doar cat, 2 R I

@ Type: Iindependent ﬂ Cancel |

? O Address: IE Help |
O

Skart-up test: |_ ﬂ# B
._ -7 Symchiromisation Hmes [T e I_-_ 3
. Diagnosis index
@ Bounce ke 0.0 s —I— Il
a
Independents ) In-L 1 In-2
? O Properties - AS-i F-Slave - (TB1, 1) 8 x|
2 General | Configunation, #Slsafe |
ISP Parameters Value: |
B4 Aslsafe
[E] Activated
F Addresses
L L] safe Input 10.1
O [E] Input Delay oms
[Z] Evaluation of sensor 1aol evaluation
[£] Type of sensar interconnection
> o [#] Discrepancy error suppression
q [Z] Time discrepancy (ms)
o o [£] Reintegration after a discrepa...

sl

RN
3RK1205-0BQ30-0AA3

Cancel Help
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Typical circuit diagrams for IP65 / IP67
4.1 Safe compact module K20F

414 K20F 2F-DI; protective door monitoring, category 2

| K20F | 2F-DI | 3RK1205-0BQ30-0AA3

® Protective door monitoring

e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

® |ndependent

A WARNING

Safety sensors with positive-opening contacts

Both sensor inputs are always evaluated with ASIsafe, This means that an unused input
must be jumpered.

Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.

Connecting Configuring
O x
r @j Mame: |Protective door category 2| lLI
Type: Iindependent ﬂ Cancel |
% Address: LI Help |
Skart-up test: |_ ﬂ# H
S amisation Hine: T e I_-_ 5
Bz bire: I_EI. 5 MI
a
-——= Independent; € In-1 = In-2
S 2 O a x
1 2 O General | Configunation, #Slsafe |
‘! Farameters Value |
@ B2 Aslsafe
[Z] Activated
F Addresses
L] safe Input 10.1
[Z] nput Dels oms
O =) Evpa\uatmnyuf sensor 100l evaluation
[£] Type of sensar interconnection
5 o [Z] Discrepancy error suppression
q [Z] Time discrepancy {ms)
[£] Reintegration after a discrepa...
Sl 9
— O
3RK1205-0BQ30-0AA3
. . . . [ o ] Cancel Hel
An input jumper is available as an accessory; see =T
ASlsafe device variants (incl. accessories)
(Page 27)
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Typical circuit diagrams for IP65 / IP67

4.1 Safe compact module K20F

41.5 K20F 2F-Dl; protective door monitoring, two doors, category 2

| K20F | 2F-DI | 3RK1205-0BQ30-0AA3

® Protective door monitoring (two doors)

e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

® |ndependent

A WARNING

Safety sensors with positive-opening contacts

Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.

Connecting Configuring
[32] safety guard ll
Mame: |Protective door category 2| lLI
Type: Iindependent ﬂ Cancel |
Address: |4 ‘I Help |
Skart-up test: |_ ﬂ# H
___L S amisation Hine: T e I_-_ 5
Diagnosis index
@ Bounice Lime: 0.0 | 5 _g—l
a
Independent; € In-1 = In-2
a
General | Configunation, #Slsafe |
Parameters Value: |
B4 Aslsafe
[E] Activated
F Addresses
> L] safe Input 10.1
[Z] Input Delay 0ms
@ [Z] Evaluation of sensor 1aol evaluation
[£] Type of sensar interconnection
[#] Discrepancy error suppression
[Z] Time discrepancy (ms)
[£] Reintegration after a discrepa...
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Typical circuit diagrams for IP65 / IP67

4.1 Safe compact module K20F

41.6 K20F 2F-DI; protective door monitoring, category 4
| K20F | 2F-DI | 3RK1205-0BQ30-0AA3
® Protective door monitoring
e (Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1
® Dependent
A WARNING
Safety sensors with positive-opening contacts
Category 4 does not allow several position switches for protective door monitoring to be
connected in series (due to a lack of fault detection).
Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.
Connecting Configuring
— x|
/_@ Mame: |Protective door cakegory 4| lLI
Type: Idependent ﬂ Lcell
3 O Address: Iil Help |
@ 1 O Skart-up test: |_ ‘%# H
—_—— o° Synchronisation time: Vow |_._ s
5 o o Bounce Hine: 00 5 Diagnosis index I
_______ % 1 Independent; € In-1 = In-2 .
@ u O =
2 O General | Configunation #Slsafe |
p> Parameters Valus I
o FIEy ASlsafe
© o Eﬁctivated
F Addresses
L] safe Input 0.1
Module Parameters
O ] vaston st rer Sous v
[£] Type of sensar interconnection Z-channel equivalent
[£] Discrepancy error suppression Mo discrepancy error suppression
d 2] Time discrepancy (ms) 2500
o o [£] Reintegration after a discrepa... Test 0 signal required at both channels
Sl °)
— O, —
3RK1205-0BQ30-0AA3
Cancel Help
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Typical circuit diagrams for IP65 / IP67

4.1 Safe compact module K20F

4.1.7 K20F 2F-DI; magnetically-operated switch monitoring, category 4

| K20F | 2F-DI | 3RK1205-0BQ30-0AA3

® Magnetically-operated switch monitoring

e (Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1

® Dependent

A WARNING

Magnetically-operated switch for protective door monitoring

Category 4 does not allow several magnetically-operated switches for protective door
monitoring to be connected in series (due to a lack of fault detection).

Sensor cables must be laid in such a way that they are protected.

Connecting Configuring
C)\_ [32] Module x|
- - Ok I
r @j Tame: |Magnet|cally operated switch|
Type: Idependent ﬂ LCBII
2
7 O Address: |5 'I Help |
1 O Skart-up test: |_ ‘%# B
— — o e Synchronisation time: v o . 5
4 Bz bire: 0.0/ 5 MI
a
[t i 3 Independent: €0 In-1 £ In-2.
O a
3SE6604-2BA 2 O General | Configunation, #Slsafe |
Y% Parameters Value: |
o B4 Aslsafe
° o [E] Activated
F Addresses
L] safe Input 10.1
Madule Parameters
O [E] Input Delay
[Z] Evaluation of sensor
[£] Type of sensar interconnection Z-channel equivalent
> o [#] Discrepancy error suppression Mo discrspancy error suppression
d [Z] Time discrepancy (ms) 100
o o [£] Reintegration after a discrepa... Test 0 signal required at both channels
R
3RK1205-0BQ30-0AA3
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Typical circuit diagrams for IP65 / IP67
4.2 Safe compact module K45F 2F-D/

4.2 Safe compact module K45F 2F-DI
421 K45F 2F-DI; EMERGENCY STOP monitoring, category 2
| Ka5F | 2F-DI | 3RK1205-0BQ00-0AA3

e EMERGENCY STOP monitoring

e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

® |ndependent

A WARNING
Safety sensors with positive-opening contacts
ASlisafe always evaluates both sensor inputs. This means that an unused input must be
jumpered.
Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.
Connecting Configuring
x|
Mame: |Emergency Stop category 2| lLI
__________ o
: H> oo o_l ; Type: Iindependent ﬂ Lcell
| -
1 o __ _: ::N1 o Address: Il ‘I Help |
‘___7‘ ° ora s Start-up test: o ﬂ# e
2 °o F- : : Symchiromisation Hmes [T e I_-_ 5
@ ] ° N2 - 4 Eounce Hme: 0.0 s Diagnosis index I
:_ T [> I// \\\ Independent; € In-1 = In-2 .
|
i 1 I
L SN S al
R ~ ————= T General | Configunation, #Slsafe |
! \ qI : P Valus ]
l\ I, | | FI Aslsafe
Moot e - S
e L] safe Input 10.1
|
| | [E] nput Delay oms
| | [Z] Evaluation of sensor 1001 evaluation
o __ - [Z] Type of sensor inkerconnection
[&] Discrepancy error suppression
ONO) ADDR E T ey ()
AS-i Reinkegration after a discrepa. ..
FAULT SIEMENS
3RK1205-0BQ00-0AA3
An input jumper is available as an accessory; see ASlsafe device
variants (incl. accessories) (Page 27)
o Help

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
Function Manual, 08/2012, ASE02226304/RS-AA/004 77



Typical circuit diagrams for IP65 / IP67

4.2 Safe compact module K45F 2F-D/

422 K45F 2F-DI; EMERGENCY STOP monitoring, category 4
| Ka5F | 3RK1205-0BQ00-0AA3
e EMERGENCY STOP monitoring
e (Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1
® Forced
A WARNING
Safety sensors with positive-opening contacts
Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.
Note
Category 4 allows more than one EMERGENCY STOP command device to be connected
in series.
Connecting Configuring
X
4
3 Marme: |Emergency Stop cat=gory 4 lLI
Type: IForced ﬂ LCBII
I__________|[> 1\ Address: IE Help |
: :F co °} Start-up kest: [ ‘Jﬁ 5
. o -
- = IN1 S amisation Hine: Fle |_._|ls
o :_ T __: Baurce ke 0.0 —Igiagnosis index
° g ° ::'\'12: J| Independent; € In-1 = In-2 .
() IN2 _ ________
¢--Fr---7 R e U a x
: |I> |I ‘, Gensral| Configunation ASisafe |
|
@ T N | \ J Farameters Valus I
,/ -= \\ = = -_——— Eagi:::rated
! \ <]| : F Adcresses
! ! ! | Ll?odsljf:lﬂlgrfa‘:rt\eters -~
\\\ J/ - .| 2] Trpt Delay
- 2] Evaluation of sensor 0
|_ T T T _| [£] Type of sensar interconnection Z-channel equivalent
| 1 [&] Discrepancy error suppression Mo discrepancy error suppression
| 1 =] TIn?E discrepancy (ms) ) 100 ]
o 2 [£] Reintegration after a discrepa... Test 0 signal required at both channels
ONO) ADDR

ERuLT SIEMENS

3RK1205-0BQ00-0AA3

Cancel Help
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Typical circuit diagrams for IP65 / IP67
4.2 Safe compact module K45F 2F-D/

423 K45F 2F-DI; EMERGENCY STOP and protective door monitoring; category 2
| Ka5F | 2F-DI | 3RK1205-0BQ00-0AA3 |
e EMERGENCY STOP and protective door monitoring
e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1
® |ndependent
A WARNING
Safety sensors with positive-opening contacts
Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.
Connecting Configuring
X
Marme: |EM.-STOP,|’Pr0t. door cat. 2| lLI
__________ ° Type: Iindependent ﬂ LCBII
‘——— i :[> oo O_} 12 Address: |2 ‘I Help |
o __ _: ::1\11 o Skart-up test: |_ ﬂ# B
@ 1 ) q T —I S amisation Hine: T e lj 5
o000 | 1 - ool s Diagnosis index I
2 ( E- | 1 Bounce bme: _| 5
° e - - Independent; € In-1 = In-2
b {' \, a x
: _________ _: \ J General | Configunation, #Slsafe |
- Rl S Parameters Value [
! \\ <' : ! Eagi:::rated
@ [} 1 | : F Addresses
\\ // o 3 L[2] safe Input 10.1
T ] st srer o0 vl
| | [£] Type of sensar interconnection
| 1 [£] Discrepancy error suppression
o - E E;:ts;:;zz:r‘;;ér :)discrepa
ONO) ADDR
FALLT SIEMENS
3RK1205-0BQ00-0AA3
Cancel Help
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Typical circuit diagrams for IP65 / IP67

4.2 Safe compact module K45F 2F-D/

424 K45F 2F-DlI; protective door monitoring, category 2
| Ka5F | 2F-DI | 3RK1205-0BQ00-0AA3
® Protective door monitoring
e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1
® |ndependent
A WARNING
Safety sensors with positive-opening contacts
ASlsafe always evaluates both sensor inputs. This means that an unused input must be
jumpered.
Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.
Connecting Configuring
x|
Mame: |Protective door category 2| lLI
Type: Iindependent ﬂ Lcell
7 e ° 1 Address: Iil Help |
< | | ©oo Start-up kest: I
i F- ") 2 P
@ L e _: IN1 ° Synichranisation kime: = e lj 3 ﬂﬁ H
o <] :_ T Baurce ke 0.0 —Igiagnosis index
000 F- 1 : Independent; € In-1 = In-2 .
O N2l 4
---------- 277 8 x
i :|> ll/ \\, General | Configunation, #Slsafe |
o __ _: AN S Paramsters Value [
S el S
\ | Chiv ale v
|I ‘, <]: i lejﬁ\::;zslsne:ut 10.1
\\ ,l o ___ _ [Z] nput Delay 0ms
S=- [Z] Evaluation of sensor 1001 evaluation
|_ T T T T T -I Eﬁ T?tpe of sensar interconnecan
| | [E] iscrepancy error suppression
| 1 =] Tum_e discrepancy (ms) )
o __ 2 [£] Reintegration after a discrepa...
ONO) ADDR
FAULT SIEMENS
3RK1205-0BQ00-0AA3
An input jumper is available as an accessory; see ASlsafe device
variants (incl. accessories) (Page 27) Gl | Heb |
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Typical circuit diagrams for IP65 / IP67

4.2 Safe compact module K45F 2F-D/

4.2.5 K45F 2F-DI; protective door monitoring, two doors, category 2

| Ka5F

| 3RK1205-0BQ00-0AA3

® Protective door monitoring (two doors)

e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to

EN ISO 13849-1

® |ndependent
A WARNING
Safety sensors with positive-opening contacts
Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.
Connecting Configuring
x
A Mame: |Protective door category 2| lLI
Type: Iindependent ﬂ Lcell
7 I——————————I ) Address: |4 ‘I Help |
N i | ©oo Start-up test: |_
v & | 7 \_og/ WL
[ < IN1 Symchiromisation Hmes [T e I_-_ 3
A o <] [ Baurce ke 0.0 —Igiagnosis index
(°°°) : ' D
- 1 Independent; € In-1 = In-2
° N2 oo J
275N . T
l____ I ———mm TN 8 x
v @ f : :|> ll \, General | Configunation, #Slsafe |
R J AN J Parameters Vel I
—— S safe
/’ \\ [ _I Eaglﬂctivated
1 \ <] | | F Addresses
1 1 | L] safe Input 10.1
\ 7 !
\ D J 2] TPk Delsy Oms
S=- [Z] Evaluation of sensor 1001 evaluation
|_ T T T T T -I Eﬁ Type of sensor interconnection
| | ] Discrepancy error supprassion
| 1 [Z] Time discrepancy (ms)
o __ 2 [£] Reintegration after a discrepa...
ONO) ADDR
AS-i
FAULT SIEMENS
3RK1205-0BQ00-0AA3
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Typical circuit diagrams for IP65 / IP67

4.2 Safe compact module K45F 2F-D/

4.2.6 K45F 2F-Dl; protective door monitoring, category 4

| Ka5F | 2F-DI | 3RK1205-0BQ00-0AA3

® Protective door monitoring

e (Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1

® Dependent

A WARNING
Position switch for protective door monitoring

Category 4 does not allow several position switches for protective door monitoring to be
connected in series (due to a lack of fault detection).

Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.

Connecting Configuring
[32] safety guard ll
Mame: |Protective door category 4| lLI
Type: Idependent ﬂ LCBII
T o 1 Address: I4 'I Help |
| ] oo0o ’ "
: | F- 2 Skart-up test: |_ ‘%# H
@ 1 [ = IN1 Synchronisation time: v I_-_ 5
—— :__________I Bounice Lime: 0.0 | 5 MI
0 | ]
2 F- 1 1 Independent; € In-1 = In-2
° o el a
““““ T 277N I
@ : | ll \, General | Configunation #Slsafe |
|
_____ 4 AN S Paramsters Value [
_- ~N—- B4 Aslsafe
/’ \\ T T T [Z] Activated
! L < | ! F nddresses
1 1 ! L] safe Input 0.1
! I
\ i | Module Parameters
S Ll e ———— J 2] trput Delsy Oms
- [Z] Evaluation of sensor 1002 evaluation
|_ T T T T T _I [£] Type of sensar interconnection Z-channel equivalent
| 1 [#] Discrepancy error suppression Mo discrspancy error suppression
| 1 [Z] Time discrepancy (ms) 2500
| 2 [£] Reintegration after a discrepa... Test 0 signal required at both channels
oXe
AS-i
FAULT U/ |SIEMENS
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Typical circuit diagrams for IP65 / IP67

4.2 Safe compact module K45F 2F-D/

4.2.7 K45F 2F-DI; magnetically-operated switch monitoring, category 4
| Ka5F | 2F-DI | 3RK1205-0BQ00-0AA3
® Magnetically-operated switch monitoring
e (Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1
® Dependent
A WARNING
Magnetically-operated switch for protective door monitoring
Category 4 does not allow several magnetically-operated switches for protective door
monitoring to be connected in series (due to a lack of fault detection).
Sensor cables must be laid in such a way that they are protected.
Connecting Configuring
X
4 o] 4
3 Mame: |Magnetically operated swikch| l—l
Type: Idependent ﬂ Lcell
o /;\ Address: I;I Help |
: : - co °} Start-up best: o ‘%# B
o ___ = IN1 ° Synchronisation time: v e lj s
o Q :_ T T _i Bz bire: 0.0 —Igiagnosis index
D————l ° : r,\]z: _E Independent; € In-1 = In-2 .
[ T F T I/‘"\\ al
1 1 General | Corfiguration ASlsafe
L : _________ _: \\ ,’ Parameters Valus |
3SE6604-2BA R - o e wmes
! \ <]| : F Addresses
1 1 | | L% dSa‘FEPlnput : 10.1
N S e J ]t vy
- e I
|_ T T T T T _| Eﬁ T?tpe of sensar interconnecan cf .anne equivalent
I 1 [&] Discrepancy error suppression Mo discrepancy error suppression
| 1 =] TIn?E discrepancy (ms) ) 100 ]
[ 2 [£] Reintegration after a discrepa... Test 0 signal required at both channels
ONO) ADDR
FAULT SIEMENS

3RK1205-0BQ00-0AA3

Cancel Help
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Typical circuit diagrams for IP65 / IP67

4.3 Safe compact module K45F 2F-DI / 2 DO

4.3 Safe compact module K45F 2F-DI / 2 DO
4.3.1 K45F 2F-DI /2 DO, (U_aux); EMERGENCY STOP monitoring; category 2
K45F 2F-DI/2DO 3RK1405-0BQ20-0AA3
K45F 2F-DI /2 DO, Uaux 3RK1405-1BQ20-0AA3
e EMERGENCY STOP monitoring
e Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1
® |ndependent
Switching capacity of the outputs
Auxiliary voltage Current at OUT1 Current at OUT2 Total current
without Uaux <150 mA <150 mA <150 mA
with Uaux <0.7A <0.7A <14A
A WARNING
Safety sensors with positive-opening contacts
ASlsafe always evaluates both sensor inputs. This means that an unused input must be
jumpered.
Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.
Connecting Configuring
[32] Emergency shutdown ]
Mame: Emergency Stop category 2| |LI
Type: independent - Lﬁe\l
__________ Address: IS LI
: :[> z 1 Start-up test: u << 5
¢-- 1 e : |FN1 o 2 Syn:hrunisa%wun e D= Ii = e
@ ﬁ ° Q:__________: Independan;: 1 In-1 (_In-_g 0
2 oo Bl 1
° IN2 aJ al x
R S AW 10 T
I | o 4t e
_________ ouT1 resses
coo) ! 1 ==
° OUT2I ————————— - : .
e
S .
ADDR
S Bonen€D\siEmENS
3RK1405-1BQ20-0AA3 S |

variants (incl. accessories) (Page 27)

An input jumper is available as an accessory; see ASlsafe device
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Typical circuit diagrams for IP65 / IP67

4.3 Safe compact module K45F 2F-DI / 2 DO

4.3.2 K45F 2F-DI /2 DO, (U_aux); EMERGENCY STOP monitoring; category 4
K45F 2F-DI/2DO 3RK1405-0BQ20-0AA3
K45F 2F-DI /2 DO, Uaux 3RK1405-1BQ20-0AA3
e EMERGENCY STOP monitoring
e Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1
® Forced
Switching capacity of the outputs
Auxiliary voltage Current at OUT1 Current at OUT2 Total current
without Uaux <150 mA <150 mA <150 mA
with Uaux <0.7A <0.7A <14A
A WARNING
Safety sensors with positive-opening contacts
Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.
Note
Category 4 allows more than one EMERGENCY STOP command device to be connected in
series.
Connecting Configuring
|
3 4 Marme: IEmergency Stop cat,'sgory‘! w
Type: Iforcad j L@II
e — D /: ] Address: lil Help |
: . o : 2 Start-up test: u % s
Lo = IN1 Synchronisation kme: = e lj E
o QI_________T Eounce bime: 0.0 5 —Igwagnosws nce:
000 ). : : Independent: €0 In-1  In2 .
PR L v NP S aJ
ﬁ ﬁ > 3() =
@ : JI o - 4(*) Val |
_________ ouT1
3o [
ooo : : o
] o ___ 2
ouT2
|__________I Mo di pancy
| | #:St 0 sigrial required at hoth channels
| ]
o _ aJ
Q O ADDR
FAULT POWER SIEMENS
3RK1405-1BQ20-0AA3
Cancel Help

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link

Function Manual, 08/2012, ASE02226304/RS-AA/004 85



Typical circuit diagrams for IP65 / IP67

4.3 Safe compact module K45F 2F-DI / 2 DO

4.3.3 K45F 2F-DI /2 DO, (U_aux); EMERGENCY STOP and protective door
monitoring; category 2
K45F 2F-DI/ 2 DO 3RK1405-0BQ20-0AA3
K45F 2F-DI / 2 DO, Uaux 3RK1405-1BQ20-0AA3

e EMERGENCY STOP and protective door monitoring

e Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

® |ndependent

Switching capacity of the outputs

Auxiliary voltage Current at OUT1 Current at OUT2 Total current
without Uaux <150 mA <150 mA <150 mA
with Uaux <0.7A <0.7A <14A

A WARNING

Safety sensors with positive-opening contacts

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

Connecting Configuring
l32)Modute ]
Mame: IEM.—STOP,I’Frot. door cat. 2| |LI
Type: I\ndependent 'I Cancel
|__________|I> o 1 Address: |2 'I Help
‘_ T | ! coo Start-up test: r
I | F- J1 2 pie i @
SEEREES <INt Synchronisatian bine; Fle |__|'=
@ 1 o <] e _I Eource ke I_D_U s —Iglagnozs i
( o090 | | Independent; € In-1 1In-2
2 F- 1 1 = =
] I
IN2 9 Properties - AS-i F-Slave - (TB1, 1) 8 x
] O General | Canfiguation £Slssfe |
| ! I> o 3 Parameters Value |
: ! o 4 + =9 Aslsafe
L P N i J oUT1 f,ﬂdwaled
Do [ -
@ o000 : : = nput Dela s
o !
outT2— "~~~ 777 -
[
| ]
| ]
R a
00
AS-i AUX
FauLT Power| \U/ |SIEMENS
[ ok ] Cancel Help
3RK1405-1BQ20-0AA3

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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Typical circuit diagrams for IP65 / IP67
4.3 Safe compact module K45F 2F-DI / 2 DO

43.4 K45F 2F-DI / 2 DO, (U_aux); protective door monitoring, category 2
K45F 2F-DI/2DO 3RK1405-0BQ20-0AA3
K45F 2F-DI /2 DO, Uaux 3RK1405-1BQ20-0AA3
® Protective door monitoring
e Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1
® |ndependent
Switching capacity of the outputs
Auxiliary voltage Current at OUT1 Current at OUT2 Total current
without Uaux <150 mA <150 mA <150 mA
with Uaux <0.7A <0.7A <14A
A WARNING
Safety sensors with positive-opening contacts
ASlsafe always evaluates both sensor inputs. This means that an unused input must be
jumpered.
Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.
Connecting Configuring
]
__________ Type: I\ndependent = Cancel
i i% ° g 12 Address: m Help
Q 1 L B~ o Start-up test: . l_l_ << H
__________ Synchranisation Eme: G (S
,,,7 o g q: : B:unce e I—U_U & Diagnosis index
@ 2 ) ::’\-‘2: _________ _: Independent; € In-1 -2 v
L cTTTT T, s - 8
i i o g o 2 ('+ ‘
_________ - ouT1 ©
J o ey
ocoo : :
° OUT2I _________ -
CTT T T
| ]
| ]
. a
ADDR
S boer @ \siemens
3RK1405-1BQ20-0AA3
An input jumper is available as an accessory; see ASlsafe device [
variants (incl. accessories) (Page 27)
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Typical circuit diagrams for IP65 / IP67

4.3 Safe compact module K45F 2F-DI / 2 DO

4.3.5 K45F 2F-DI / 2 DO, (U_aux); protective door monitoring, two doors; category 2
K45F 2F-DI/2DO 3RK1405-0BQ20-0AA3
K45F 2F-DI /2 DO, Uaux 3RK1405-1BQ20-0AA3
® Protective door monitoring (two doors)
e Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1
® |ndependent
Switching capacity of the outputs
Auxiliary voltage Current at OUT1 Current at OUT2 Total current
without Uaux <150 mA <150 mA <150 mA
with Uaux <0.7A <0.7A <14A
A WARNING
Safety sensors with positive-opening contacts
Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.
Connecting Configuring
]
Mame; IPrDtectlve door category 2| |LI
Type: I\ndependent vl Lce\l
Q}V Address: Iil Help
o T T o 1 Start-up test: u
7 : :E oo 0} 2 Stynmichronisation e e lj 5 << H
@ Lo = IN1 ° Bounce ke I_D_D 3 M‘
B 0
1 o T Independent; £ In-L 2
° (ooé F<]: i Properties - As-IIF 25l SEGTEINN a8l x
° i perties - AS-i F-Slave - (TB1, 1 =] x|
Q IN2 o 3 General| Configuation ASsafe |
JE [ O Paramelers Vil ]
ST G |5
L === JoumINC ‘
Qo I__________|
coo : :
C Joura b m === -
[
| ]
| ]
o _C a
@) ADDR
EALT POWER SIEMENS - —r—
3RK1405-1BQ20-0AA3

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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Typical circuit diagrams for IP65 / IP67
4.3 Safe compact module K45F 2F-DI / 2 DO

4.3.6 K45F 2F-DI / 2 DO, (U_aux); protective door monitoring, category 4
K45F 2F-DI/2DO 3RK1405-0BQ20-0AA3
K45F 2F-DI /2 DO, Uaux 3RK1405-1BQ20-0AA3
® Protective door monitoring
e Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1
® Dependent
Switching capacity of the outputs
Auxiliary voltage Current at OUT1 Current at OUT2 Total current
without Uaux <150 mA <150 mA <150 mA
with Uaux <0.7A <0.7A <14A
A WARNING
Safety sensors with positive-opening contacts
Category 4 does not allow several position switches for protective door monitoring to be
connected in series (due to a lack of fault detection).
Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.
Connecting Configuring
]
Type: Idependent - L\:ell
Address: m Help
I_________—|I> ° 1 Start-up test: r
| | 00O §< H
| 1 F- 2 Synchronisation kime: MV = lj &
I - IN1 Diagnosis index

1
@ Eourice Lime; 0.0 &
(e a
. qI : Independent; € In-1 -2
F- | |
O o ol ____ a roperties - AS-iF- x|
eneral | Configuration
i

2
e N
@ | 1 o 3 (') Val [
| ' 40
--------- = ouTt
__________ 0.1
Qo I |
coo : J
o i
ouT2 ————————— -
EE Teat 0 Sigral vequired ot Both channels
|
i
i I
- J
00
AS-i AUX
FAULT POWER SIEMENS;

3RK1405-1BQ20-0AA3 - r-

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link

Function Manual, 08/2012, ASE02226304/RS-AA/004 89



Typical circuit diagrams for IP65 / IP67

4.3 Safe compact module K45F 2F-DI / 2 DO

4.3.7 K45F 2F-DI / 2 DO, (U_aux); magnetically-operated switch monitoring,
category 4
K45F 2F-DI/2DO 3RK1405-0BQ20-0AA3
K45F 2F-DI /2 DO, Uaux 3RK1405-1BQ20-0AA3
® Magnetically-operated switch monitoring
e Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1
® Dependent
Switching capacity of the outputs
Auxiliary voltage Current at OUT1 Current at OUT2 Total current
without Uaux <150 mA <150 mA <150 mA
with Uaux <0.7A <0.7A <14A
A WARNING
Magnetically-operated switch for protective door monitoring
Category 4 does not allow several magnetically-operated switches for protective door
monitoring to be connected in series (due to a lack of fault detection).
Sensor cables must be laid in such a way that they are protected.
Connecting Configuring
(321Modute X
4 Mame: IMagnetlcaI\y operated switch| |LI
3 Type: Idepandant vl Lce\l
| — Address: IE Help
I_________—| O\ 1 Start-up test: u
: : F- °o i} 2 Synchronisation time: V e lj 5 §< @
_ = IN1 ° Baource time; I_DT 5 M‘
o Q|__________| Independent; £ In-L 2 .
=== °oo - I I Praperties - AS-i F-Glave - (TB1, 1 al x
d o o/ el il ] pre=y =
DD‘ ——————— : : 3 ~ EPagﬂ:t:;;rE Vallie ]
| 1 4 (+
oo 4 oumINC 1

3SE6604-2BA

[£] Activaked
]
ut 10,1
o ers
senst
i

suppre

Q O ADDR
ERULT o SIEMENS

FAULT POWER =

3RK1405-1BQ20-0AA3

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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Typical circuit diagrams for IP65 / IP67

4.4 Safe compact module K45F 4F-D/

4.4 Safe compact module K45F 4F-DI
441 K45F 4F-DI; EMERGENCY STOP monitoring, category 2
| Ka5F | 3RK1205-0CQ00-0AA3

e EMERGENCY STOP monitoring

e (Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to

EN ISO 13849-1

® |ndependent

A WARNING

jumpered.

Safety sensors with positive-opening contacts

ASlisafe always evaluates both sensor inputs. This means that an unused input must be

Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.

Note

This module occupies two AS-i addresses, which must be assigned separately.

variants (incl. accessories) (Page 27)

Connecting Configuring
x
Mame: IEmergEncy Stop cateaory 2| lLI
Type: I\ndependent - L\:ell
p Address: 1 - Help
._ F—————- 'ID ° Start-up test: r << F-3
[ ] F- oo ,OJ Synchranisation Eme: ol = lj 3
1 e I INT4 ° Bounce ke LD—U 5 MI
@ ) < (T ] Independent; € In-1 = 2 v
2 oo | |
o o/INt2l_ ) Properties - AS-i F-Slave - (TBL, 1) al x|
T 1 ° General | Configuration, ASlsale
| IDF- oo Parameters Vale ]
2| o INa\_© E‘aé]sl;i{iatad
¢ SRR ]
i IZ o e ]
N2l Do )
o |
| 1
ooy |
O O AoDRT APDR2
s 252 (69 siemens]
3RK1205-0CQ00-0AA3
Input jumpers are available as accessories; see ASlsafe device —

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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Typical circuit diagrams for IP65 / IP67

4.4 Safe compact module K45F 4F-D/

442 K45F 4F-DI; EMERGENCY STOP monitoring, category 4

| Ka5F | 4F-DI | 3RK1205-0CQ00-0AA3

® Monitoring two different EMERGEBCY STOP signals

e (Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1

® Forced

A WARNING
Safety sensors with positive-opening contacts

Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.

Note

This module occupies two AS-i addresses, which must be assigned separately.

Note
Category 4 allows more than one EMERGENCY STOP command device to be connected
in series.
Connecting Configuring
x
Mame; IEmargency Stop cataory 4 |LI
4 Type: IFnrcEd vl Lce\l
3 Address! |2 'I Help
§ Start-up kest: o % g
L— Synchronisatian bine; Fle |__|'=
<+ — |r IID s Z\G 1 B I—D_U = Diagnosis index
F. 0
oo Nt © ’J 2 Independent; £ In-L 2
@ SARd 1 al
° Z ° INF1-2: 1 General| Configuation ASsafe |
|94 e
2 Paiameters Valug I
I_ ______ 1 o \ =9 Aslsafe
[£] Ackivated
: lDF. 6o 1 ﬁﬁﬂddresses
[Z] Safe Input 10.1
_______ IN2:1 3 Mndj:P;fa‘:natevs
L —Z | A N\ 4 e — [Z] Input Dels
A o <] B 114 I%Evz\uet\unyufsensur on
ocoo)E | ] ] Type of sansor Interconnection
o IN2.2l | [Z] Discrepancy error suppression o discrepancy errar suppression
________ [E] Time discrepancy (ms) 100
@ i " [E] Reintegration after a discrepa... | Test U signal required at both channels
| |
_______ |
Q O AoDRT . APDR2
e st (D)) siemens
3RK1205-0CQ00-0AA3
Cancel Help

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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Typical circuit diagrams for IP65 / IP67

4.4 Safe compact module K45F 4F-D/

443 K45F 4F-DI; EMERGENCY STOP and protective door monitoring; category 4
| Ka5F | 4F-DI | 3RK1205-0CQ00-0AA3 |
e EMERGENCY STOP and protective door monitoring
e Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1
® Forced
A WARNING
Position switch for protective door monitoring
Category 4 does not allow several position switches for protective door monitoring to be
connected in series (due to a lack of fault detection).
Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.
Note
This module occupies two AS-i addresses, which must be assigned separately and, in
this case, differently too.
Connecting Configuring
Address 1:

EMERGENCY STOP monitoring

Configuration like K45F 2F-DI / 2 DO, (U_aux);

EMERGENCY STOP monitoring; category 4

3 (Page 85)
- S Address 2:
F—————- I~ s ] Protective door monitoring
: :INF1—1 °o° Configuration like K45F 2F-DI /2 DO, (U_aux);
= ——q—r—__-____l 2 protective door monitoring, category 4 (Page 89)
ocoo)F | ]
o¢/INt2l )

BN

ADDR2
ADDRT
AS-i1 AS-i2 .:H:.

| FAULT FAULT . SIEMENS|

3RK1205-0CQ00-0AA3

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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Typical circuit diagrams for IP65 / IP67

4.4 Safe compact module K45F 4F-D/

444 K45F 4F-DlI; protective door monitoring, category 4

| Ka5F | 4F-DI | 3RK1205-0CQ00-0AA3

® Monitoring two different protective doors

e (Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1

® Dependent

A WARNING

Safety sensors with positive-opening contacts

Category 4 does not allow several position switches for protective door monitoring to be
connected in series (due to a lack of fault detection).

Sensor cables must be laid in such a way that they are protected. Only safety sensors
with positive-opening contacts are permitted to be used as sensors.

Note

This module occupies two AS-i addresses, which must be assigned separately.

Connecting Configuring
[32] safety guard ll
Mame: |Protective door category 4| lLI
4 Type: Idependent ﬂ LCBII
3
@ Address: Iil Help |
( ) Start-up kest:
) | I P ¢ ToHm
{ IDF 6 o 1 Synchronisation time: v e I_-_ E
N Diagnosis index
L Nt 2 Bounce kme: 00| s _g—l
—7 T N e e a
o < [ 1 Independent; € In-1 = In-2
© SE
R i
@ s | > 2oy 2 General | Configunation #Slsafe |
| I"Z (60 1
| ] 3 Parameters Value: |
_______ IN2.1 E1E3 ASlsafe
aaava o \ P 114 [Z] Activated
000 <] :_ | F Addresses
F- ( 1 L 2] sefe Input 0.1
° IN2.2 i ——— Madule Parameters
T [] nput Delay 0ms
D | Evaluation of sensor 1002 evaluation
=l
| | [£] Type of sensar interconnection Z-channel equivalent
| | [£] Discrepancy error suppressian Mo discrepancy error suppression
_______ [Z] Time discrepancy (ms) 2500
O O ADDR1 ADDR2 [£] Reintegration after a discrepa. .. Test 0 signal required at both channels
AS-i1 AS-i2
L FAULT FAULT SIEMENS
3RK1205-0CQ00-0AA3

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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Typical circuit diagrams for IP65 / IP67
4.4 Safe compact module K45F 4F-D/

445 K45F 4F-DI; magnetically-operated switch monitoring, category 4

| Ka5F | 4F-DI | 3RK1205-0CQ00-0AA3

® Magnetically-operated switch monitoring

e (Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1

® Dependent

A WARNING

Magnetically-operated switch for protective door monitoring

Category 4 does not allow several magnetically-operated switches for protective door
monitoring to be connected in series (due to a lack of fault detection).

Sensor cables must be laid in such a way that they are protected.

Note

This module occupies two AS-i addresses, which must be assigned separately.

Connecting Configuring
[32] Module |
" . o] 4
Tame: |Magnet|cally operated switch| I
4 Type: Idependent ﬂ LCBII
3 Address: |5 ‘I Help |
( | | R Skart-up test: l ‘%# B
____________ 1 °
I, :- IDF @ 1 Synchronisation time: Vow |_._ s
- Diagnosis index
______ JINtN_® 2 Baounce bime: 0.0 & _g—l
___________________ a
= ° <F 1 Independents ) In-L 1 In-2
0co0o0)F | :
B 8
e 1 o 2 General | Configuration. ASlsafe |
> 3
| 60 1
| 3 Parameters WValus [
——————— IN2.1 B/53 AsTsafe
- o\ F—————— [£] Activated
° <F II 4 F Addresses
coo)p | L[2] safe Input 101
o Jine2lo o) J Madule Parameters
I [Z] mput Delay
s mn e '] [£] Evaluation of sensor
i 1 [Z] Type of sensor interconnection | 2-channel sgquivalent
1 [Z] Discrepancy error suppression | Na discrepancy errar suppression
L [Z] Time discrepancy (ms) 100
O O ADDRT ADDR2 [£] Reintegration after a discrepa... | Test 0 signal required at both channels
AS-i1 AS-i2
L FAULT FAULT SIEMENS
3RK1205-0CQ00-0AA3
Cancel Help
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Typical circuit diagrams for IP65 / IP67

4.5 Safety compact module K45F LS

4.5 Safety compact module K45F LS
4.5.1 K45F LS; connection of a light curtain; category 2
| Ka5F Ls | 3RK1205-0BQ21-0AA3

e Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

® For connecting light curtains type 2 according to IEC/EN 61496-1

A WARNING
Sensor cables, ESPE and outputs

Sensor cables must be laid in such a way that they are protected.

Only one ESPE can be connected to the module.

Untested outputs are not permitted!

Note

The module suppresses test pulses from testing outputs. As a result, the system extends
the reaction time until shutdown of the safety monitor by 20 ms.

Connecting Configuring
Emptanger Sender
I_________|D o°o
: (e
l________J F- Mame: ILight curkain|

]
| |
| |
L
ADDR

.0
FauLT SIEMENS

3RK1205-0BQ21-0AA3

Skart-up test:

|
Ok |
< :—————————I Type: IForced j Cancel |
| )
F- : ) Address: z = I Help |
I
I_ _ s

General | Configuration ASlsafe |

ol

IL _________ 24 o Synehranisation Hme: (R .
TN < S Bourice e 0.0 = Qlag+|swndex|
( ) - : : Independent: € In-1 ) In2
A\ // ]
a x

Parameters

153 Aslsafe

[Z] activated

F Addresses

L[2] safe Input
Madule Parameters
[Z] Input Delay
[£] Evaluation of sensar
[] Type of sensor nterconnection
2] Discrepancy errar suppression

[Z] Time discrepancy (ms)
[Z] Reintegration after a discrepa...

Teek 0 signal required ot both channels

Cancel Help
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Typical circuit diagrams for IP65 / IP67

45.2

4.5 Safety compact module K45F LS

K45F LS; connection of a light curtain; category 4

| Ka5F

Ls

| 3RK1205-0BQ24-0AA3

e Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to

EN ISO 13849-1

® For connecting light curtains type 4 according to IEC/EN 61496-1

A WARNING

Sensor cables, ESPE and outputs

Sensor cables must be laid in such a way that they are protected. Only one ESPE can
be connected to the module. Untested outputs are not permitted!

The module does not check two-channel sensors for correct two-channel shutdown. In
the case of single-channel shutdown only, a two-channel shutdown is transferred to the
safety monitor. This means that reactivation is possible without a test, that is, the
connected safety sensor must check for two channels and prevent reactivation.

Note

The module suppresses test pulses from testing outputs. As a result, the system extends
the reaction time until shutdown of the safety monitor by 20 ms.

Connecting

Configuring

O O

s
FauLT SIEMENS

Empfanger

Sender

H ADDR

3RK1205-0BQ24-0AA3

x|

Mame: ILight curtain|

Type: IForced
Address:

Skart-up test:

Bz bire:

= Ini-1

Independent:

Properties - AS-i F-Slave - (TB1, 1) a8 x|

General | Configunation, #Slsafe |

S amisation Hine: T e

o] 4 I
Cancel |
Help |
il
Diagnosis index I

Parameters

Walue

B4 Aslsafe

[E] Activated
F Addresses
L] safe Input
Module Parameters

[] tnput Delay

[Z] Evaluation of sensor

[£] Type of sensar interconnection
] Discrepancy error supprassian

[Z] Time discrepancy (ms)
[£] Reintegration after a discrepa...

10.1

oms

1002 evaluation

Test 0 signal required at both channels

Cancel Help
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Typical circuit diagrams for IP65 / IP67

4.5 Safety compact module K45F LS

45.3 K45F LS; connection of a light curtain type 2; category 2

| Ka5F Ls | 3RK1205-0BQ21-0AA3

e Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

® For connecting light curtains type 2 according to IEC/EN 61496-1

A WARNING

Sensor cables, ESPE and outputs
Sensor cables must be laid in such a way that they are protected.
Only one ESPE can be connected to the module.

Untested outputs are not permitted!

Note

The module suppresses test pulses from testing outputs. As a result, the system extends
the reaction time until shutdown of the safety monitor by 20 ms.

Connecting Configuring
+24V +24V(L; [32] ADFD x|
0SsD2
" " o] 4
Mame:  [Light curtain) l—l
ov ov
B forced - Cancel |
0SSD1 Tvpe I =
Address: |2 = I
FE FEO— =y |
Start-up test: |_ ‘Jﬁ J [
S amisation Hine: T e I_-_ 5
Diagnosis index
Bounice Lime: 0.0 | 5 _g—l
a
Independent; € In-1 = In-2
a x
_________ General | Configunation, #Slsafe |
I >
i ! Parameters Valus |
;| EEEERERE ;\‘ B9 Adlsafe
I < [Z] Activated
o < i F Addresses
3 << ) | : 1 L 2] sefe Input 10.1
2 o F- O Madule Parameters
1 IN [E] tnput Delsy 0ms
[ ] o 5 [Z] Evaluation of sensor 1002 evalation
[/ | $ o} 3 [£] Type of sensar interconnection
| 12av\] o 2] Discrepancy error suppression
it 1 2] Time discrepancy {ms)
l,’ \\ <] :— T _I [£] Reintegration after a discrepa... Test 0 signal required at both channels
\ ) 1
\ 7 b
N
EerenanTs
. I
|
SOREEEE
O O ADDR
AS-i
FAULT SIEMENS
ak C: | Hel
3RK1205-0BQ21-0AA3 o ] ance i

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
98 Function Manual, 08/2012, ASE02226304/RS-AA/004




Typical circuit diagrams for IP65 / IP67
4.5 Safety compact module K45F LS

454 K45F LS; connection of a light curtain type 4; category 4

| Ka5F Ls | 3RK1205-0BQ24-0AA3

e Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1

® For connecting light curtains type 4 according to IEC/EN 61496-1

A WARNING
Sensor cables, ESPE and outputs

Sensor cables must be laid in such a way that they are protected. Only one ESPE can
be connected to the module. Untested outputs are not permitted!

The module does not check two-channel sensors for correct two-channel shutdown. In
the case of single-channel shutdown only, a two-channel shutdown is transferred to the
safety monitor. This means that reactivation is possible without a test, that is, the
connected safety sensor must check for two channels and prevent reactivation.

Note

The module suppresses test pulses from testing outputs. As a result, the system extends
the reaction time until shutdown of the safety monitor by 20 ms.

Connecting Configuring
+24VP [32] AOPD x|
Mame: ILight curtain| lLI
ov
Type: IForced ﬂ LCBII
e Address: |2 ‘I Help |
Start-up best: o ‘Jﬁ J [
S amisation Hine: T e I_-_ 5
Diagnosis index
Bz bire: I_EI. 5 _g—l
a
Independent; € In-1 = In-2
a x
_________ General | Configunation, #Slsafe |
I >
i ¥ Parameters Valus |
5| T— ;\1 E15 ASlsafe
| D Y [E] Activated
d7-° < i F Addresses
{ o | : ] L] safe Input 10.1
2 o F- Madule Parameters
1 IN [Z] 1rput Delay Oms
[ o 5 [Z] Evaluation of sensor 1002 evaluation
[/ |? $ o} 3 [£] Type of sensar interconnection
: 12av\ | o 2] Discrepancy error supprassion.
_________ " [Z] Time discrepancy (ms)
L N ——er———

; - \\ <] I ] [£] Reintegration after a discrepa... Test 0 signal required at both channels

2.0
FAULT SIEMENS
3RK1205-0BQ24-0AA3 ] Help
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Typical circuit diagrams for IP65 / IP67
4.6 Sensors with direct connection fo AS-Inferface

4.6 Sensors with direct connection to AS-Interface

4.6.1 EMERGENCY STOP with direct interface; category 4
e EMERGENCY STOP, e.g. AS-Interface enclosure 3SF5811-0AA10
® Direct connection to AS-Interface

® Forced, see chapter 4.1.2 K20F 2F-DI for function; EMERGENCY STOP monitoring,
category 4 (Page 71)

Connecting Configuring

[32] Emergency shutdown ﬂ
Mame: |Emergency Stop cat=gory 4 lLI
Type: IForced ﬂ Cancel |
Address: |2 ‘I Help |

Start-up test; ‘Jﬁ e
- - S amisation Hine: T e I_-_

Bounce kHme: I 0.0 s Diagnosis inde:x I

.

i

o
Independent; € In-1 = In-2
Properties - AS-i F-Slave - (TB1, 1) a8 x
General | Configunation, #Slsafe |
Farameters Value |
[EI423 Aslsafe
[Z] Activated
F Addresses
L] safe Input 10.1
Module Parameters
[E] Input Delay

2] Evaluation of sensor
[£] Type of sensar interconnection
] Discrepancy error supprassion Ma discrepancy error suppression

[Z] Time discrepancy (ms) 100

[£] Reintegration after a discrepa... Test 0 signal required at both channels
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Typical circuit diagrams for IP65 / IP67

46.2

4.6 Sensors with direct connection to AS-Interface

Position switches with direct interface; category 2 / category 3 / category 4

ASlsafe position switches: two internal NC contacts on ASIsafe channel 1 and channel 2

ASlsafe position switch with M12 socket:
one internal NC contact on ASIsafe channel 1,
one external NC contact (at pin 1 and pin 3 of the M12 socket) on ASlsafe channel 2

Direct connection to AS-Interface

Independent / dependent

Connecting

Configuring

e Combination of ASlsafe position switch with M12 socket (for connecting an
external NC contact) and additional standard position switch with NC contact

e Parameterized as independent

e Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢
according to EN ISO 13849-1

e e.g. for protective door monitoring, two doors; category 2

Properties - AS-i F-Slave - (TB1, 1) a8l =l
General | Configunation, #Slsafe |
Paramsters Valus I
E1459 ASlsafe
[Z] Activated
F Addresses
L[2] safe Input 101
[Z] nput Delay Oms

[Z] Evaluation of sensor 1ol evaluation
[£] Type of sensar interconnection
] Discrepancy error supprassion
[Z] Time discrepancy (ms)

[£] Reintegration after a discrepa...

x

Marne: IPosition witch| R I
Type: Iindependent ﬂ Cancel |
Address: I 1 - I Help |

Skart-up test: il ﬂ# H
Symehronisation bme: = e I_._ 5
Bounce ke I—D' s Diagnosis inde:x I

o

Independent; € In-1 = In-2
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Typical circuit diagrams for IP65 / IP67

4.6 Sensors with direct connection to AS-Interface

Connecting

Configuring

)

® U4

RRRIRIIILLLLLKKIKIKIKKLLLS
gy oeoaoosatatetatetesetesoresotosotototodetotel
B KRR KA AKERLEK

Option a
e ASlsafe position switch
e Parameterized as dependent

e Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL c
according to EN ISO 13849-1

e e.g. for position monitoring; category 2

Option b

¢ ASlsafe position switch with separate actuator and mechanism to prevent
actuator breakage

e Parameterized as dependent

e Category 3 according to EN 954-1 or SIL2 according to IEC 62061 or PL d
according to EN ISO 13849-1

e e.g. for protective door monitoring; category 3

Option ¢

e Combination of ASIsafe position switch with M12 socket (for connecting an
external NC contact) and additional standard position switch with NC contact

e Parameterized as dependent

e Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e
according to EN ISO 13849-1

e e.g. for protective door monitoring; category 4
al x

General | Configunation, #Slsafe |

Farameters Value |
E1459 ASlsafe
[Z] Activated
F Addresses
L] safe Input 10.1
Module Parameters

[] tnput Delay
2] Evaluation of sensor
[£] Type of sensar interconnection Z-channel equivalent

] Discrepancy error supprassion Ma discrepancy error suppression
[Z] Time discrepancy (ms) 100
[£] Reintegration after a discrepa... Test 0 signal required at both channels
[33] safety guard X|

Marme: IPosition switch| OK I
Type: Idependent ﬂ Cancel |
Address: |2 vI Help |
Skart-up test: | ‘%# H

Synchronisation time: v o I_-_ 5

Bounce kHme: 0.0 s Diagnosis inde:x I

1

Independent; € In-1 {In-2
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Typical circuit diagrams for IP65 / IP67

46.3

4.6 Sensors with direct connection to AS-Interface

ESPE with direct interface; category 3 / category 4

ESPE: Light curtain / light array; category 4 according to EN 954-1 or SIL3 according to
IEC 62061 or PL e according to EN ISO 13849-1 (depending on ESPE)

ESPE: Laser scanner; category 3 according to EN 954-1 or SIL2 according to IEC 62061
or PL d according to EN ISO 13849-1 (depending on ESPE)

Direct interface

Forced

The electro-sensitive protective equipment (ESPE) used in this example is a light curtain. A
laser scanner could also be used here.

Connecting

Configuring

x4
o] 4 I
Type: IForced ﬂ Cancel |
Address: IE Help |
-
5

Mame: ILight curtain|

Skart-up test: ‘Jﬁ J [
S amisation Hine: T e .
. Diagnosis index
Bounice Lime: 0.0 | 5 _g—l
a
Independent; € In-1 = In-2
Properties - AS-i F-Slave - (TB1, 1) a8 x
General | Configunation, #Slsafe |
Parameters Value: |
B4 Aslsafe
[Z] Activated
F Addresses
L] safe Input 10.1
Madule Parameters
[] Input Delay 0ms

[Z] Evaluation of sensor

[£] Type of sensar interconnection
] Discrepancy error supprassion
[Z] Time discrepancy (ms)

[£] Reintegration after a discrepa...

ion
Z-channel equivalent
Ma discrepancy error suppression

100

Test 0 signal required at both channels

Cancel Help
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Typical circuit diagrams for IP65 / IP67

4.6 Sensors with direct connection to AS-Interface
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104 Function Manual, 08/2012, ASE02226304/RS-AA/004



Protective door monitoring with lock 5

Checking the safety category - AS-i safety monitor

A WARNING
Conditionally dependent

Conditionally dependent monitoring blocks only offer limited safety because they are not
checked for simultaneity. You must carefully check whether the requirements for your
chosen safety category can be fulfilled by using a two-channel, conditionally dependent
monitoring block.

Checking the safety category - DP / AS-i F-Link

A WARNING
Discrepancy error suppression

Discrepancy error suppression for 0 signal at channel 1 or 2 only offers a limited level of
safety because a simultaneity check is not performed. You must carefully check whether
the requirements for your chosen safety category can be fulfilled by using discrepancy error
suppression for 0 signal at channel 1 or 2.

Protected installation of sensor cables

Note

Sensor cables must always be installed in such a way that they are protected, that is,
according to EN 60204 (Electrical equipment of machines):

Cables and their terminals outside the housing of electrical equipment must be routed
through suitable cable ducts (i.e. electric wiring conduits or ducting to be opened).
Exceptions here include cables and wires that are properly protected and that can be
installed without cable ducts as well as with or without open cable trays or fixings. If devices
(e.g. position or proximity switch) are shipped with an integrated connection cable, the
cables do not need to be installed in a cable duct provided that the cable is suitable for its
intended purpose, is sufficiently short, and is positioned or protected in such a way that the
risk of damage is minimized.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
Function Manual, 08/2012, ASE02226304/RS-AA/004 105



Protective door monitoring with lock

5.1 Spring-locked protective door lock

5.1 Spring-locked protective door lock

5.1.1 K45F, 2F-DI / 2 DO; safety monitor; monitoring: category 2 / category 3
® Spring-locked position switch with tumbler 3SE5
e Safety compact module K45F

® Protective door monitoring: Depending on configuration
Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1
OR:
Category 3 according to EN 954-1 or SIL2 according to IEC 62061 or PL d according to
EN ISO 13849-1

® Non-safety-related tumbler via standard output of the K45F

Note

The protective door tumbler is not a safety function (non-safety-related control of the
solenoid). It can be used to safeguard the production process.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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Protective door monitoring with lock

5.1 Spring-locked protective door lock

Connecting

A WARNING
Safety sensors with positive-opening contacts

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

The actuator M must be protected against external force!

|
—

Actuator Electromagnet

0:"
S
5
o

O
SRS
LRRLL
XS
5
5
5
XRKS
LXK

oo
545
5
%
oot

&S
35
S5

5

%

Pl
%

o
e
85
QR
SRR
SRS
X
S
55

&
oo

R
el
%5
S

0
<

O i
2 1§12ty o4
= S o e ot
S @ 21 71 22 iflis1 7 ¢ I
& M2 pmor A 337 3465 1
@ |3 3FAULT s o— 0 E < Protective door
S CONFIG i
g
) D O O O O Electromagnet
- 1 12
M oS 2% i PIN 1 = terminal 41
- !
114 1.24 FE 214 2.24 I'\ PIN 2 = terminal 42
= PIN 3 = terminal 11
il 00O 3SE5 322-0SD21 PIN 4 = terminal 12
Q1 Q2
L+—e—

N/M
M

PIN1=NC
PIN2=NC
PIN3=11
PIN 4 =12

00 RooR
£RUT Fou SIEMENS

Al QUER
3RK1405-1BQ20-0AA3

Figure 5-1 Protective door monitoring; spring-locked position switch; K45F, 2F-DI / 2 DO; safety monitor

If the solenoid is not energized, the protective door is locked.

The K45F module 3RK1405-1BQ20-0AA3 requires 24 V auxiliary voltage (black flat cable
not shown in figure).
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Protective door monitoring with lock

5.1 Spring-locked protective door lock

Configuring

® Protective door monitoring with ASIMON monitoring block, type "conditionally
dependent": Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL c
according to 1ISO 13849-1

® Protective door monitoring with ASIMON monitoring block, type "dependent": Category 3
according to EN 954-1 or SIL2 according to IEC 62061 or PL d according to ISO 13849-1

rﬁjtonﬁgurator for AS-interface safety monitor =0l x|
File Edit Monitor Extras  Window Help

el 8 By

5| «|o] o] oDlmsmasl 2
: 100.0%) =1olx| ~l

)
2]

@ Monitoning devices

- Emergency shutdawn

- D: Safety guard I@
1] aoro #1l

@@ Two-handed operation

“Protective Door enable™ ]

M odule | )
7
T Enabling device 1

1331
: 2. In0]
g Ky switch

“Stop vategoriz 0"

3 Coupling 10z ‘honitored Start’
[35]

@ Logic devices Bl [32] Safety guard | x|
oR oK
Name: IGuard door I

a Estemnal device manitoring devices

. Cancel |
= N'?' External device manitoring circuit Type: Icnndltlnnally dependent j
@ Start devices Address: I 1 = Help |

!@ Automatic start StartLp isst: r ﬁ HI
@ Manitared start - standard slave Synchranisation bime: = lj &
E@ Monitored start - monitor input Bounce Hme: IJ—D = MI
b [ Monitored start - safe input slave Tndependent:  ( In-L " Ing ’
a Dulput devices —Hitief, single-channe! interruption: —_— ;
: W(B Stop categary 1 - message and delayed Sheledunin pith 3t raopuast J ?E:nrgoarg!tinn time iz
Syaitch aff withaut test request: (" extended by the set
¢:‘j SepeeEpl Talerancing without shutdawn; (ol tolerance fime
@jgm:::ﬁ:s Tiolerance time; lj 5
El FALSE Local acknowlzdaement: [

E.I State of output switching element 1 Slave bype: % Standard. 04 CIE

Address: =} Eitaddress; ':I

Inverbed: il

E 2 State of output switching element 2
@1 State of message output 1

@2 State of message output 2
B3 State of 035D 1

et it 2
1 | » i
Node: 188505624 | UserDeta: 194718560 |

e A standard output on the K45F module enables the protective door.

filsoacknowledge after startup: ]

B

e (D The safety monitor monitors the actuator and the solenoid "conditionally dependent".
Connect the solenoid to pins 1/2 and the actuator to pins 3/4. When you activate the
"Independent In-1" parameter, you can unlock the protective door without having to open
it afterwards.
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Protective door monitoring with lock

5.1 Spring-locked protective door lock

5.1.2 K45F, 2F-DI/ 2 DO; DP / AS-i F-Link; monitoring: category 2 / category 3

Spring-locked position switch with tumbler 3SE5
Safety compact module K45F

Protective door monitoring: Depending on configuration

Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

OR:

Category 3 according to EN 954-1 or SIL2 according to IEC 62061 or PL d according to
EN ISO 13849-1

Non-safety-related tumbler via standard output of the K45F

Note

The protective door tumbler is not a safety function (non-safety-related control of the
solenoid). It can be used to safeguard the production process.
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Protective door monitoring with lock

5.1 Spring-locked protective door lock

Connecting

A WARNING
Safety sensors with positive-opening contacts

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

The actuator M must be protected against external force!

Open

o
o
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o
a
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5
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O Q O O O E}\ Actuator Electromagnet
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OO0O00O0 X

X
9.0:0.0:9.0:9.9
SRS
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X

X0
X
120

9

DP/ASI-F-Link

Protective door

Electromag_gst

= E1[12 §
I H
! i
\ )
Y

\ 3SE5 322-0SD21 )

PIN1=terminal 41
PIN2=terminal 42
PIN3=terminal 11
PIN4=terminal 12

SET__MODE

OO

PIN1=n.c.

‘ 5
______ e 1 O’ O3] PIN2=n.c.
) D & 0 0 O BN
i ) o PIN4=E2
““““ | 4

Hoor
’égu %VER. SIEMENS

3RK1405-1BQ20-0AA3

Figure 5-2  Protective door monitoring with tumbler; spring-locked position switch; K45F, 2F-DI / 2 DO; DP / AS-i F-Link

If the solenoid is not energized, the protective door is locked.

The K45F module 3RK1405-1BQ20-0AA3 requires 24 V auxiliary voltage (black flat cable
not shown in figure).
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Protective door monitoring with lock

5.1 Spring-locked protective door lock

Configuring

® 2002 evaluation of the sensors, with discrepancy error suppression: Category 2
according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to ISO 13849-1

® 2002 evaluation of the sensors, no discrepancy error suppression (set discrepancy time
to 2500. The door must be opened within the discrepancy time after it has been
unlocked): Category 3 according to EN 954-1 or SIL2 according to IEC 62061 or PL d
according to 1ISO 13849-1

E{g‘_:HW Config - [SIMATIC 300(1}) {Configuration) -- ASIsafe SIAM] = | Ellﬂ
Eﬂ] Station Edit Insert PLC Wiew Options “Window Help =1=] x|

R I T EEE

Dix|

|»

Eind: I

== 0] LIR

1 - PROFIEUS(1} DP master system (1] Buofle: |standers
2 CPU 315F-2 PN/DP J Y = ™ PROFIBLS DF
el MBDP 5 {23 Additional Field Devices
4) DP/AS-

X2 WD @l ' T3 CiR-Dbject

- .
3

4

1~

E
| el 12

2] Poit 7 by {3 Clased-Loop Contraller
b H-{Z Corfigured Stations
LI @ b {23 DP VO slaves
=0 DPAAS

x = Ca D Lk
23 3RK3 14140010
Generall Configuration  &51safe | = E w10

A5 F-Slave
Parameters Walug | i AG Slave
B Aslsafe g DR/ Link

2] Activated & DP/S- Link
3 F Addresses E-{_] DP#4S- Link 20E
%ﬂjjiapl;zﬁerers 0.1 {Z] DP4AS- LINK Advanced
(2] Input Delay 0 ms & DPJ[F)’;}S;: .
[£] Evaluation of sensor 1002 evaluation =-{Z3 ENCODER
[£] Type of sensor inkerconnection 2-channel equivalent {3 ET 2008
For O signal on channel 1 =23 ET 200C
[£] Time discrepancy (ms) [ 100 {23 ET 200eco
[£] Reintegration after a discrepa. .. | Test O signal required at both channels @23 ET 20015
{0 ET 200i5P
=-{Z3 ET 2000
{0 ET 200M
H-{Z ET 200pm
{0 ET 200R
=-{Z ET 2005
{3 ET 2000
ﬁl -3 ET 2002
{23 Function Modules
H-{Z IDENT

:I:l [4) DP#AS- F-Link 1.0 aK. R Cancel Help £ IFc —

-3 NC

4

AS- addr. [ HModule Order number | Address | O Address | Fl Addess F O Address 00| 1ID1 [P |LC. I {23 Metwork Componznts
[ e 7 HLIF - @23 Sersor system

] mousy 2r Ay |an Ay [ 3 SIMADYN

E
f

TR I D0 H-{2 SIMATIC
3RK1 4054B0 20.223 {23 SIMODRIVE
@3 SIMOREG
{23 SIMOVERT

451 F Slave

L2

3 |

Press F1 ta get Help, [ [ Cha .z

e A standard output on the K45F module enables the protective door.

e (D DP / AS-i F-Link monitors the actuator and the solenoid. Connect the solenoid to
pins 1/2 and the actuator to pins 3/4. When you choose discrepancy error suppression
"For 0 signal on channel 1", you can unlock the protective door without having to open it
afterwards.
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Protective door monitoring with lock

5.1 Spring-locked protective door lock

5.1.3 Direct interface; safety monitor; monitoring: category 3
® Spring-locked position switch with 3SF1324-1S.21-1BA4 tumbler
® Direct connection to AS-Interface

® Protective door monitoring: Category 3 according to EN 954-1 or SIL2 according to
IEC 62061 or PL d according to EN ISO 13849-1

e Non-safety-related tumbler via integrated standard output of 3SF1324-1S.21-1BA4

Note

The protective door tumbler is not a safety function (non-safety-related control of the
solenoid). It can be used to safeguard the production process.

Connecting

A WARNING
Safety sensors with positive-opening contacts

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

The actuator M must be protected against external force!

Closed Open
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Figure 5-3  Protective door monitoring; spring-locked position switch; direct interface; safety monitor
If the solenoid is not energized, the protective door is locked.
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Protective door monitoring with lock
5.1 Spring-locked protective door lock

Configuring
® Protective door monitoring with ASIMON monitoring block, type "independent™:
Category 3 according to EN 954-1 or SIL2 according to IEC 62061 or PL d according to
ISO 13849-1
=lojx]
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e (D When using the 3SF1324-1S.21-1BA4 position switch, the follow applies:
The safety monitor monitors the type of the "independent” position switch. With this
setting, the discrepancy evaluation in the safety monitor is disabled. A discrepancy
between the two actuator contacts is independently recognized by the position switch
with tumbler. The preprocessed signal of the actuator contacts and the signal of the
solenoid are each read by the safety monitor via a signal channel. If one of these two
channels opens, the safety monitor switches off the OSSD. If the contacts of the two
channels are then closed again, switching on is possible.
Therefore, you can unlock and lock the protective door without having to open it.

B

® The standard output integrated in the position switch is used to enable the protective
door.
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Protective door monitoring with lock

5.1 Spring-locked protective door lock

5.1.4

Connecting

114

Direct interface; DP / AS-i F-Link; monitoring: category 3
® Spring-locked position switch with 3SF1324-1S.21-1BA4 tumbler
® Direct connection to AS-Interface

® Protective door monitoring: Category 3 according to EN 954-1 or SIL2 according to
IEC 62061 or PL d according to EN ISO 13849-1

e Non-safety-related tumbler via integrated standard output of 3SF1324-1S.21-1BA4

Note

The protective door tumbler is not a safety function (non-safety-related control of the
solenoid). It can be used to safeguard the production process.

A WARNING

Safety sensors with positive-opening contacts

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

The actuator M must be protected against external force!

%0, 23
ERZLLL
LK
Dedetetetetotete%e %
ZSISRILIKKL
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Figure 5-4 Protective door monitoring; spring-locked position switch; DP / AS-i F-Link

If the solenoid is not energized, the protective door is locked.
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Protective door monitoring with lock

5.1 Spring-locked protective door lock

Configuring

® 1001 evaluation of the sensor: Category 3 according to EN 954-1 or SIL2 according to
IEC 62061 or PL d according to ISO 13849-1
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e (D When the 3SF1324-1S.21-1BA4 position switch is used, the following applies:
The DP / AS-i F-Link monitors the position switch with the "Sensor evaluation” set to
"1001 evaluation". With this setting, the discrepancy evaluation in the DP/AS-i F-Link is
disabled. A discrepancy between the two actuator contacts is independently recognized
by the position switch with tumbler. The preprocessed signal of the actuator contacts and
the signal of the solenoid are each read in by the DP/AS-i F-Link via a signal channel. If
one of these two channels opens, no enable signal is sent by the DP/AS-i F-Link to the
SIMATIC S7 fail-safe controller. If the contacts of the two channels are then closed again,
switching on is possible.
Therefore, you can unlock and lock the protective door without having to open it.

® The standard output integrated in the position switch is used to enable the protective
door.
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Protective door monitoring with lock

5.1 Spring-locked protective door lock

515 K45F, 2F-DlI; safety monitor; monitoring: category 4; tumbler mechanism:
category 3
® Spring-locked position switch with tumbler 3SE5
e Safety compact module K45F

® Protective door monitoring: Category 4 according to EN 954-1 or SIL3 according to
IEC 62061 or PL e according to EN ISO 13849-1

® Protective door tumbler: Category 3 according to EN 954-1 or SIL2 according to
IEC 62061 or PL d according to EN ISO 13849-1

e Safety-related tumbler via safety monitor

Connecting

A WARNING
Position switch for protective door monitoring

Category 4 does not allow several position switches for protective door monitoring to be
connected in series (due to a lack of fault detection).

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

The actuator D must be protected against external force!
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Figure 5-5  Protective door monitoring; spring-locked position switch; K45F, 2F-DI; category 4; safety monitor

If the solenoid is not energized, the protective door is locked.
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Protective door monitoring with lock
5.1 Spring-locked protective door lock

Configuring
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A

e (D Configure the operating mode of the safety monitor in the "Information about monitor
and bus" screen as "two dependent OSSDs". A standard slave enables the protective
door via OSSD 2 (time delayed). The "Door lock by means of delay time" output block
energizes the solenoid (time delayed).

e (2 The "Protective door" monitoring block monitors the actuators of the position switches.

® (® The second external device monitoring circuit monitors the solenoid.
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Protective door monitoring with lock

5.1 Spring-locked protective door lock

5.1.6 K45F, 2F-DI; DP / AS-i F-Link; monitoring: category 4; tumbler mechanism:
category 3

Connecting

Spring-locked position switch with tumbler 3SE5
Safety compact module K45F

Protective door monitoring: Category 4 according to EN 954-1 or SIL3 according to
IEC 62061 or PL e according to EN ISO 13849-1

Protective door tumbler: Category 3 according to EN 954-1 or SIL2 according to
IEC 62061 or PL d according to EN ISO 13849-1

Safety-related tumbler via F-DO

A WARNING

Position switch for protective door monitoring

Category 4 does not allow several position switches for protective door monitoring to be
connected in series (due to a lack of fault detection).

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

The actuator D must be protected against external force!
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Figure 5-6  Protective door monitoring; spring-locked position switch; K45F, 2F-DI; category 4; DP / AS-i F-Link

If the solenoid is not energized, the protective door is locked.
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Protective door monitoring with lock

Configuring

E{;:_HW Config - SIMATIC 300{1)
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e (D F-Link monitors the actuators of the position switches. The protective door is enabled

(time delayed) via a safety-related F-PLC output.

® The status of the solenoid is read in via a standard AS-i slave or a standard input of the
PLC and evaluated in the F-program.
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Protective door monitoring with lock

5.1 Spring-locked protective door lock

5.1.7 K45F, 2F-DlI, safety monitor; monitoring: category 4; tumbler mechanism:
category 4
® Spring-locked position switch with tumbler 3SE5
e Safety compact module K45F

® Protective door monitoring: Category 4 according to EN 954-1 or SIL3 according to
IEC 62061 or PL e according to EN ISO 13849-1

® Tumbler: Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e
according to EN ISO 13849-1

e Safety-related tumbler via safety monitor
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Protective door monitoring with lock
5.1 Spring-locked protective door lock

Connecting

A WARNING

Safety sensors with positive-opening contacts

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

The actuator M must be protected against external force!
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Figure 5-7  Protective door monitoring; spring-locked position switch, K45F, 2F-DI; category 4; safety monitor

If the solenoid is not energized, the protective door is locked.
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Protective door monitoring with lock

5.1 Spring-locked protective door lock

Configuring
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e (D Configure the operating mode of the safety monitor in the
"Information about monitor and bus" screen as "two dependent OSSDs". A fail-safe slave
enables the protective door via OSSD 2 (time delayed). The "Door lock by means of
delay time" output block energizes the solenoid (time delayed).

122

@ The "Protective door" monitoring block monitors the actuators of the position switches.

(® The second external device monitoring circuit monitors the solenoid.
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Protective door monitoring with lock

5.1 Spring-locked protective door lock

5.1.8 K45F, 2F-DI, AS-i F-Link; monitoring: category 4; tumbler mechanism:
category 4

Spring-locked position switch with tumbler 3SE5
Safety compact module K45F

Protective door monitoring: Category 4 according to EN 954-1 or SIL3 according to
IEC 62061 or PL e according to EN ISO 13849-1

Tumbler: Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e
according to EN ISO 13849-1

Safety-related tumbler via F-DO
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Protective door monitoring with lock

5.1 Spring-locked protective door lock

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

Closed | Open
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Protective door monitoring; spring-locked position switch, K45F, 2F-DI; category 4; DP / AS-i F-Link

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link

Connecting
A WARNING
Safety sensors with positive-opening contacts
The actuator M must be protected against external force!
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Figure 5-8
If the solenoid is not energized, the protective door is locked.
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Protective door monitoring with lock

Configuring
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e (D F-Link monitors the actuators of the position switches. The protective door is enabled

(time delayed) via a safety-related F-PLC output.

® The status of the magnet is read in via a standard AS-i slave or a standard input of the
PLC and evaluated in the F-program.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

5.2 Solenoid-locked protective door lock

5.21 K45F, 2F-DI / 2 DO; safety monitor; monitoring: category 2 / category 3
® Solenoid-locked position switch with tumbler 3SE5
e Safety compact module K45F

® Protective door monitoring: Depending on configuration
Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1
OR:
Category 3 according to EN 954-1 or SIL2 according to IEC 62061 or PL d according to
EN ISO 13849-1

® Non-safety-related tumbler via standard output of the K45F

Note

The protective door tumbler is not a safety function (non-safety-related control of the
solenoid). It can be used to safeguard the production process.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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Protective door monitoring with lock

Connecting

5.2 Solenoid-locked protective door lock

A WARNING

Safety sensors with positive-opening contacts

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

The actuator M must be protected against external force!

Closed Open

M
—

Protective door

LRSS
SERLIILIIRLR
SRR

<

PIN 1 = terminal 41
PIN 2 = terminal 42
PIN 3 = terminal 11
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Q1 Q2
L+—e—
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M
Figure 5-9

If the solenoid is energized, the protective door is locked.

3RK1405-1BQ20-0AA3

PIN1=NC
PIN2=NC
PIN3=11
PIN4 =12

Protective door monitoring; solenoid-locked position switch; K45F, 2F-DI / 2 DO; safety monitor

The K45F module 3RK1405-1BQ20-0AA3 requires 24 V aukxiliary voltage (black flat cable

not shown in figure).
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Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

Configuring

® Protective door monitoring with ASIMON monitoring block, type "conditionally
dependent": Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL c
according to 1ISO 13849-1

® Protective door monitoring with ASIMON monitoring block, type "dependent": Category 3
according to EN 954-1 or SIL2 according to IEC 62061 or PL d according to ISO 13849-1
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e A standard output on the K45F module enables the protective door.

filsoacknowledge after startup: ]

B

e (D The safety monitor monitors the actuator and the solenoid "conditionally dependent".
Connect the solenoid to pins 1/2 and the actuator to pins 3/4. When you activate the
"Independent In 1" parameter, you can unlock the protective door without having to open
it afterwards.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
128 Function Manual, 08/2012, A5E02226304/RS-AA/004



Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

5.2.2 K45F, 2F-DI / 2 DO; DP / AS-i F-Link; Monitoring: category 2 / category 3

Solenoid-locked position switch with tumbler 3SE5
Safety compact module K45F

Protective door monitoring: Depending on configuration

Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

OR:

Category 3 according to EN 954-1 or SIL2 according to IEC 62061 or PL d according to
EN ISO 13849-1

Non-safety-related tumbler via standard output of the K45F

Note

The protective door tumbler is not a safety function (non-safety-related control of the
solenoid). It can be used to safeguard the production process.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

Connecting

A WARNING
Safety sensors with positive-opening contacts

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

The actuator M must be protected against external force!

Open
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Figure 5-10 Protective door monitoring; solenoid-locked position switch; K45F, 2F-DI / 2 DO; DP / AS-i F-Link

If the solenoid is energized, the protective door is locked.

The K45F module 3RK1405-1BQ20-0AA3 requires 24 V aukxiliary voltage (black flat cable
not shown in figure).
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Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

Configuring

® 2002 evaluation of the sensors, with discrepancy error suppression: Category 2
according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to ISO 13849-1

® 2002 evaluation of the sensors, no discrepancy error suppression (set discrepancy time
to 2500. The door must be opened within the discrepancy time after it has been
unlocked): Category 3 according to EN 954-1 or SIL2 according to IEC 62061 or PL d
according to 1ISO 13849-1

E{g‘_:HW Config - [SIMATIC 300(1}) {Configuration) -- ASIsafe SIAM] = | Ellﬂ
Eﬂ] Station Edit Insert PLC Wiew Options “Window Help =1=] x|

DSe" & a|ee aalm=E K

Dix|

|»

Eind: I

== 0] LIR

Profile: IStandard

E-lﬂ? FROFIBUS DP
{23 Additional Field Devices
-3 CiR-Obiect
{3 Clased-Loop Contraller
H-{Z Corfigured Stations
LI b {23 DP VO slaves
=2 DP#S-
X (0 DPés-iFLink
Generall Configuration  A5lsafe | = E %‘Kj-ﬂ? +o1n

A5 F-Slave
Parameters Walue | ASH Slave

=14y AsIsafe g DP#S- Link
2] Activated % DP/&8 Link
3 F Addresses E-{_] DP#4S- Link 20E
%jjiepl;i:ﬁerers 0.1 {Z] DP4AS- LINK Advanced
(] Input Delay 0ms ] DPJ[I;;}S:IJ e
[£] Evaluation of sensor 1002 evaluation =-{Z3 ENCODER
[£] Type of sensor inkerconnection 2-channel equivalent {3 ET 2008
For O signal on channel 1 D ET 200C
[£] Time discrepancy (ms) [ 100 {23 ET 200eco
[£] Reintegration after a discrepa. .. | Test O signal required at both channels @23 ET 20015
{0 ET 200i5P
=-{Z3 ET 2000
{0 ET 200M
H-{Z ET 200pm
{0 ET 200R
=-{Z ET 2005
{3 ET 2000
ﬁl -3 ET 2002
{23 Function Modules
H-{Z IDENT

:I:l [4) DP/AS-FLink¥1.0 0K Iy Cancel Help Qe =

H-{Z NC
A5 addr. [ HModule Order number | Address 0 Address F | &ddiess F [ &ddiess 10.0...) 101 | P.. | C I {23 Metwork Companents
[ e HELE HLIF - @23 Sersor system
[ seuss A7 |am AT [ (23 SIMADYN
E
f

E
| el 12

2

X7 MELOR
x A
X2

3

1

F

CPU 315F-2 PN/DP J

A7 Pait T

4

TR I D0 H-{2 SIMATIC
3RK1 4054B0 20.223 {23 SIMODRIVE
@3 SIMOREG
{23 SIMOVERT

451 F Slave

gm
L2

3 |

Press F1 ta get Help, [ [ Cha .z

e A standard output on the K45F module enables the protective door.

e (D DP / AS-i F-Link monitors the actuator and the solenoid. Connect the solenoid to
pins 1/2 and the actuator to pins 3/4. When you choose discrepancy error suppression
"For 0 signal on channel 1", you can unlock the protective door without having to open it
afterwards.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
Function Manual, 08/2012, ASE02226304/RS-AA/004 131



Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

5.2.3 Direct interface; safety monitor; monitoring: category 2 / category 3
® Solenoid-locked position switch with tumbler 3SF1
® Direct connection to AS-Interface

® Protective door monitoring: Depending on configuration
Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1
OR:
Category 3 according to EN 954-1 or SIL2 according to IEC 62061 or PL d according to
EN ISO 13849-1

® Non-safety-related tumbler via integrated standard output of the 3SF1

Note

The protective door tumbler is not a safety function (non-safety-related control of the
solenoid). It can be used to safeguard the production process.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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Protective door monitoring with lock
5.2 Solenoid-locked protective door lock

Connecting

A WARNING

Safety sensors with positive-opening contacts

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

The actuator M must be protected against external force!
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©® [0

ASI M12 branch
(3RK1901-1NR12)

Figure 5-11  Protective door monitoring; solenoid-locked position switch; direct interface; safety monitor

If the solenoid is energized, the protective door is locked.

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
Function Manual, 08/2012, ASE02226304/RS-AA/004 133



Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

Configuring

® Protective door monitoring with ASIMON monitoring block, type "conditionally
dependent": Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL c
according to 1ISO 13849-1

® Protective door monitoring with ASIMON monitoring block, type "dependent": Category 3
according to EN 954-1 or SIL2 according to IEC 62061 or PL d according to ISO 13849-1
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e (D The safety monitor monitors the actuator and the solenoid "conditionally dependent".
When you activate the "Independent In-1" parameter, you can unlock the protective door
without having to open it afterwards.

filsoacknowledge after startup: ]

B

® The standard output integrated in the position switch is used to enable the protective
door.
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Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

5.24 Direct interface; DP / AS-i F-Link; monitoring: category 2 / category 3

Solenoid-locked position switch with tumbler 3SF1
Direct connection to AS-Interface

Protective door monitoring: Depending on configuration

Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

OR:

Category 3 according to EN 954-1 or SIL2 according to IEC 62061 or PL d according to
EN ISO 13849-1

Non-safety-related tumbler via integrated standard output of the 3SF1

Note

The protective door tumbler is not a safety function (non-safety-related control of the
solenoid). It can be used for safeguarding the production process.
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Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

Connecting

A WARNING

Safety sensors with positive-opening contacts

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

The actuator M must be protected against external force!

I
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—i ® [0

ASI M12 branch
(3RK1 901-1NR12)

Figure 5-12  Protective door monitoring; solenoid-locked position switch; direct interface;
DP AS-i F-Link

If the solenoid is energized, the protective door is locked.
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Protective door monitoring with lock

Configuring

5.2 Solenoid-locked protective door lock

® 2002 evaluation of the sensors, with discrepancy error suppression: Category 2
according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to ISO 13849-1

® 2002 evaluation of the sensors, no discrepancy error suppression (set discrepancy time
to 2500. The door must be opened within the discrepancy time after it has been
unlocked): Category 3 according to EN 954-1 or SIL2 according to IEC 62061 or PL d
according to 1ISO 13849-1
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e The standard output of the position switch with ASIsafe enables the protective door.

e (D DP AS-i F-Link monitors the actuator and the solenoid. When you choose discrepancy
error suppression "For 0 signal on channel 2", you can unlock the protective door without
having to open it afterwards.
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Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

5.2.5 K45F, 2F-DlI; safety monitor; monitoring: category 4; tumbler mechanism:
category 3
® Solenoid-locked position switch with tumbler 3SE5
e Safety compact module K45F

® Protective door monitoring: Category 4 according to EN 954-1 or SIL3 according to
IEC 62061 or PL e according to EN ISO 13849-1

® Protective door tumbler: Category 3 according to EN 954-1 or SIL2 according to
IEC 62061 or PL d according to EN ISO 13849-1

e Safety-related tumbler via safety monitor
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Protective door monitoring with lock

Connecting

5.2 Solenoid-locked protective door lock

A WARNING

Position switch for protective door monitoring

Category 4 does not allow several position switches for protective door monitoring to be
connected in series (due to a lack of fault detection).

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

The actuator D must be protected against external force!
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Figure 5-13  Protective door monitoring; solenoid-locked position switch; K45F, 2F-DI; category 4; safety monitor

If the solenoid is energized, the protective door is locked.
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Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

Configuring

'@Eonﬁgurator For AS-interface safety monitor = Ellﬂ
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— @ Monitared start - standard slave —Btief; single-chanmel interruption: — @
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- E@ anitored start - manitar input StutC it Lest reguest o T ot s B [35] External device monitoring circuit x|
} . Sitch off without Eest request; i extended by the set
s @ Monitored start - safe input slave . tolerance time
Giiiintons Talerancing without shutdovin: i Memres IMagnetlc contart
Tolerance bimes | = Cancel |
- g@ Stop category 1 - bwo relap outputs Switching time: _100 | ms

T 6 Dioor lock by means of zero-speed relay

Hel
Limited error lock: ' _—DI

Local acknowledgement: I
- ‘EG Droor lock by means of delay time Slave type: ) Standard. €16 OB ;5?
@ System devices — Address; l—;l Bit. addfess: l—;l MI
o El TRUE Inyerted: r >
o [H] FALSE Alsoacknovledge after starbup: r
B E 1 State of output switching element 1
B B 2 State of output switching element 2
N @1 State of message output 1
. [0 B | 52 ; as 4 | [

Node: 188593272 | UserDeta: 194719040 |

A

e (D Configure the operating mode of the safety monitor in the "Information about monitor
and bus" screen as "two dependent OSSDs". A standard slave enables the protective
door via OSSD 2 (time delayed). The "Stop category 1 - two relay outputs" output block
switches off the solenoid (time delayed).

e (2 The "Protective door" monitoring block monitors the actuators of the position switches.

® (® The second external device monitoring circuit monitors the solenoid.
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Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

5.2.6 K45F, 2F-DI; DP / AS-i F-Link; monitoring: category 4; tumbler mechanism:
category 3

Solenoid-locked position switch with tumbler 3SE5
Safety compact module K45F

Protective door monitoring: Category 4 according to EN 954-1 or SIL3 according to
IEC 62061 or PL e according to EN ISO 13849-1

Protective door tumbler: Category 3 according to EN 954-1 or SIL2 according to
IEC 62061 or PL d according to EN ISO 13849-1

Safety-related tumbler via F-DO

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

Connecting

A WARNING

Position switch for protective door monitoring

Category 4 does not allow several position switches for protective door monitoring to be
connected in series (due to a lack of fault detection).

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

The actuator D must be protected against external force!

K Closed Open
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N_N_N_nN_n_f —
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QQQOOE}
\

000008

DP/AS-i F-Link|
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z7 zZ
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¢ 14
O O F-DO 3SE5112-0CHO1
L+
M
””””” AN
.o
Tt 49’
o\ <
ves)r
S~ Fy PIN1=Klemme 21
PIN1=Klemme 12 > 7 \ =|
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Figure 5-14  Protective door monitoring; solenoid-locked position switch; K45F, 2F-DI, category 4; DP / AS-i F-Link

If the solenoid is energized, the protective door is locked.
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Protective door monitoring with lock

Configuring

LIHW Config - SIMATIC 300(1)
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5.2 Solenoid-locked protective door lock
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enabled (time delayed) via a safety-related F-PLC output.

PLC and evaluated in the F-program.
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Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

5.2.7 K45F, 2F-DlI, safety monitor; monitoring: category 4; tumbler mechanism:
category 4
® Solenoid-locked position switch with tumbler 3SE5
e Safety compact module K45F

® Protective door monitoring: Category 4 according to EN 954-1 or SIL3 according to
IEC 62061 or PL e according to EN ISO 13849-1

® Tumbler: Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e
according to EN ISO 13849-1

e Safety-related tumbler via safety monitor

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
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Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

Connecting

A WARNING
Safety sensors with positive-opening contacts

Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.

The actuator M must be protected against external force!
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Figure 5-15 Protective door monitoring; solenoid-locked position switch; K45F, 2F-DI; category 4; safety monitor

If the solenoid is energized, the protective door is locked.
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Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

Configuring

'@Eonﬁgurator For AS-interface safety monitor = Ellﬂ
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';f?" External device monitaring circuit Synchronisation time: Vo |_._ s
@ Start devices Eaurce tme: 00| & M‘

) u]
!@ Automatic start Independent; €0 In-1 Cn2
— @ Monitared start - standard slave —Btief; single-chanmel interruption: — @
; Attention!
- E@ anitored start - manitar input StutC it Lest reguest o T ot s B [35] External device monitoring circuit x|
} . Sitch off without Eest request; i extended by the set
s @ Monitored start - safe input slave . tolerance time
Giiiintons Talerancing without shutdovin: i Memres IMagnetlc contart
Tolerance bimes | = Cancel |
- g@ Stop category 1 - bwo relap outputs Switching time: _100 | ms

T 6 Dioor lock by means of zero-speed relay

Hel
Limited error lock: ' _—DI

Local acknowledgement: I
- ‘EG Droor lock by means of delay time Slave type: ) Standard. €16 OB ;5?
@ System devices — Address; l—;l Bit. addfess: l—;l MI
o El TRUE Inyerted: r >
o [H] FALSE Alsoacknovledge after starbup: r
B E 1 State of output switching element 1
B B 2 State of output switching element 2
N @1 State of message output 1
. [0 B | 52 ; as 4 | [

Node: 188593272 | UserDeta: 194719040 |

A

e (D Configure the operating mode of the safety monitor in the "Information about monitor
and bus" screen as "two dependent OSSDs". A fail-safe slave enables the protective door
via OSSD 2 (time delayed). The "Stop category 1 - two relay outputs" output block
switches off the solenoid (time delayed).

e (2 The "Protective door" monitoring block monitors the actuators of the position switches.

® (® The second external device monitoring circuit monitors the solenoid.
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Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

5.2.8 K45F, 2F-DI, AS-i F-Link; monitoring: category 4; tumbler mechanism:
category 4

Solenoid-locked position switch with tumbler 3SE5
Safety compact module K45F

Protective door monitoring: Category 4 according to EN 954-1 or SIL3 according to
IEC 62061 or PL e according to EN ISO 13849-1

Tumbler: Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e
according to EN ISO 13849-1

Safety-related tumbler via F-DO
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Protective door monitoring with lock

5.2 Solenoid-locked protective door lock

Connecting
A WARNING
Safety sensors with positive-opening contacts
Sensor cables must be laid in such a way that they are protected. Only safety sensors with
positive-opening contacts are permitted to be used as sensors.
The actuator M must be protected against external force!
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Figure 5-16  Protective door monitoring; magnet-locked position switch, K45F, 2F-DI; category 4; DP / AS-i F-Link

If the solenoid is energized, the protective door is locked.
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Protective door monitoring with lock

Configuring

E{;:_HW Config - SIMATIC 300{1)
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5.2 Solenoid-locked profective door lock
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e (D F-Link monitors the actuators of the position switches. The protective door is enabled

(time delayed) via a safety-related F-PLC output.

® The status of the solenoid is read in via a standard AS-i slave or a standard input of the
PLC and evaluated in the F-program.
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Protective door monitoring with lock

5.2 Solenoid-locked protective door lock
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Wiring the safety monitor and DP / AS-i F-Link 6

General information about grounding the safety monitor

Note
Grounding the safety monitor

If terminal M is grounded in the immediate vicinity of the device, the grounding conductor
does not need to be connected to the FE terminal.

A WARNING

Output switching elements in the safety monitor

The output switching elements in the safety monitor are designed as a single switching
contacts:

¢ 1 NO contact is located between terminals 1.13 and 1.14.

¢ 1 NO contact is located between terminals 1.23 and 1.24.

¢ 1 NO contact is located between terminals 2.13 and 2.14.

e 1 NO contact is located between terminals 2.23 and 2.24.

Note these technical properties when implementing your required safety function. If the
safety function requires more shutdown paths, you must interconnect more NO contacts of
the safety monitor for this.

See also Operating instructions of the safety monitor
(http://support.automation.siemens.com/WW/view/en/24432172)
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Wiring the safety monitor and DP / AS-i F-Link

6. 1 Safety monitor; one OSSD; category 2

6.1 Safety monitor; one OSSD; category 2
Basic safety monitor 1 OSSD 3RK1105-1AE04-0CAO0
Expanded safety monitor 1 OSSD 3RK1105-1AE04-2CA0

® Single-channel connection with one OSSD

e Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

A WARNING

Failure of the actuator

With this typical circuit, category 2 according to EN 954-1 can only be fulfilled if warning

is automatically given when the actuator fails or if the machine control system initiates a
safe state.

Otherwise, a second shutdown path is necessary.

Connecting

AOB000

000000

114 1.24 FE 214 2.24
/R VAV

iy

L+—e—
N/M
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Wiring the safety monitor and DP / AS-i F-Link
6.2 Safety monitor; two OSSDs; category 2

6.2 Safety monitor; two OSSDs; category 2
Basic safety monitor 2 OSSDs 3RK1105-1BE04-0CAO0
Expanded safety monitor 2 OSSDs 3RK1105-1BE04-2CA0

® Single-channel connection for each OSSD

e Category 2 according to EN 954-1 or SIL1 according to IEC 62061 or PL ¢ according to
EN ISO 13849-1

A WARNING

Failure of the actuator

With this typical circuit, category 2 according to EN 954-1 can only be fulfilled if warning

is automatically given when the actuator fails or if the machine control system initiates a
safe state.

Otherwise, a second shutdown path is necessary.

Connecting

— L

Start2
/ Q2 ;L

—2Y1

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link

Function Manual, 08/2012, ASE02226304/RS-AA/004 153



Wiring the safety monitor and DP / AS-i F-Link

6.3 Safety monifor; one OSSD; category 4

6.3 Safety monitor; one OSSD; category 4
Basic safety monitor 1 OSSD 3RK1105-1AE04-0CAO0
Expanded safety monitor 1 OSSD 3RK1105-1AE04-2CA0

e Two-channel connection with one OSSD

e Category 4 according to EN 954-1 / SIL3 according to IEC 62061 / PL e according to
EN ISO 13849-1

Connection

Start1
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[ | |
B As-i [ |
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L/L+—@—
N/M
M

il

L/L+ —@—
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Wiring the safety monitor and DP / AS-i F-Link

6.4 Safety monifor; two OSSDs; category 4

6.4 Safety monitor; two OSSDs; category 4
Basic safety monitor 2 OSSDs 3RK1105-1BE04-0CAO0
Expanded safety monitor 2 OSSDs 3RK1105-1BE04-2CA0

® Two-channel connection for each OSSD

e Category 4 according to EN 954-1 / SIL3 according to IEC 62061 / PL e according to

EN ISO 13849-1

Connection

L+ L/L+

Start2

/H

il

L+ —&—
N/M
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Wiring the safety monitor and DP / AS-i F-Link

6.5 Safety monitor; two OSSDs; category 4 with frequency converter

6.5

Connecting

156

Safety monitor; two OSSDs; category 4 with frequency converter

Basic safety monitor

2 OSSDs

3RK1105-1BE04-0CA0

Expanded safety monitor

2 OSSDs

3RK1105-1BE04-2CA0

e 1. OSSD with single-channel connection

Second OSSD with two-channel connection

e Category 4 according to EN 954-1 or SIL3 according to IEC 62061 or PL e according to
EN ISO 13849-1

Start1

-

Q1

Q2

.

Note

The controller enable of the frequency converter is de-energized directly via the first OSSD
and the power contactors are de-energized via the second OSSD (time delayed).

If the safety function requires it, connect the two NO contacts of the first OSSD in series for
the controller enable (connect NO contacts 1.13-1.14 and 1.23-1.24 in series).
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Wiring the safety monitor and DP / AS-i F-Link

6.6 DP/AS-i F-Link

6.6 DP / AS-i F-Link
Device Order number
With screw terminals With spring-loaded terminals
DP/ AS-i F-Link 3RK3141-1CD10 3RK3141-2CD10
Note

Actuators are connected via failsafe CPU outputs.

Connection

_N_N_nN_nN_nN_n

ASI-
00000
0000 0&

DP/ASi-F-Link
Wocvice -
H»si
[ Ed
| Ei

O Reset

)
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Wiring the safety monitor and DP / AS-i F-Link

6.6 DP/AS-i F-Link
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FAQ 7

How many safety monitors can be operated on an AS-i network?

In the maximum configuration of the AS-Interface network with 31 standard addresses being
used, you can install up to four more safety monitors without addresses. Two A/B addresses
correspond here to one standard address.

If fewer than 31 standard addresses are used, you can install one additional safety monitor
for each unused standard address.

If you want to install additional nodes without an address (e.g. ground fault monitoring
modules), this reduces the number of safety monitors that can be installed.

If you require more than three safety monitors, we recommend the use of a SIRIUS 3RK3
modular safety system with AS-Interface or a DP/AS-i F-Link.

What does it mean if the error message "Code not found" is output during teaching?
This error can be due to one of two problems:

® The sensor is damaged and the contacts are not closed, which means that the safety
monitor cannot read the code table for the sensor.

® The slave has been wired incorrectly: PIN 1-2 (channel 1) and 3-4 (channel 2) are
swapped.

Do all contactors connected to safety monitors require a protective circuit?

All contactors that are connected to an AS-i safety monitor must be equipped with a
protective circuit (e.g. a varistor, RC element, or diode). This significantly increases the noise
immunity and service life of the safety monitor based on the same switching frequency.

During a monitored startup, for how long must the start pulse be present in ASlsafe in order for the
safety monitor to recognize and execute it as a start command?

The start pulse must be between 50 ms and 2 s.

If the start signal is shorter or longer, the system will not start.
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FAQ

What do the LEDs on the device indicate and how what is the remedy?

LED Display Description Procedure
AS-i 1 OFF No AS-i power supply
Green, AS-i power supply present
permanent
AS-i 2 OFF Normal operation
Red, permanent | Communication error
1 READY OFF No meaning
(per channel) | permanent, During startup: Actuate Start pushbutton
yellow restart inhibit active
Flashing yellow | External text required Actuate local acknowledgement
or
Carry out startup test (trip safety
elements)
20N OFF The contacts of the output switching
(per channel) elements are open.
Green, The contacts of the output switching
permanent elements are closed.
Flashing green Delay time running for stop category 1
3 OFF The contacts of the output switching
OFF / FAULT elements are closed.
(per channel) | Req permanent | The contacts of the output switching
elements are open.
Flashing red Error at level of monitored AS-i components | Press Service key
or
Software STOP -> START
or

Power OFF -> ON

How should the safe slaves be configured in an AS-i network with more than one safety monitor?

All the safe slaves in an AS-i network must always be assigned to all safety monitors, even if
not all safety monitors are to respond to all slaves.

If a slave is replaced, you must carry out the teach process to ensure that the new slave is
recognized by all the safety monitors. Carry this out in the same way as during
commissioning. The safety monitors learn the code table of the new slave.
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What precautions must | follow before using a replacement safety monitor?

This is to replace a defective ASlsafe safety monitor. If you intend to transfer the data using
a download cable, the replacement device must not be programmed.

If an ASlsafe safety monitor was programmed, you can "empty" it as follows:
1. Connect the safety monitor to the voltage supply.

Connect the safety monitor to the computer.

Launch the configuration software.

Choose "Open configuration”.

A B A

In the path containing the configuration software, choose the "leer.asi" file.

The "leer.asi" file is shipped with the configuration software. The file contains a program
for a single-channel safety monitor, although this file can also be transferred to a two-
channel safety monitor to "empty" it.

6. In the "Monitor" menu, choose "Stop".
7. In the "Monitor - PC" menu, choose "Monitor" (ignore the error message).

8. In the "Monitor" menu, choose "Change password" and enter "SIMON".

How can the configuration of one ASIsafe safety monitor be transferred to another monitor?

This is to replace a defective ASlsafe safety monitor. To do so, you do not necessarily have
to reconfigure the replacement device using the software. In most cases, you can transfer
the configuration of the defective device to the replacement device using a download cable
(optional accessory).

Procedure:
1. Disconnect the defective ASlIsafe safety monitor from the power supply.

2. Connect the defective device to the replacement device using the download cable
(RJ45/RJ45 crossover).

3. Connect the replacement device to the power supply.

— The replacement device automatically transfers the configuration data from the
defective device to its own configuration memory.

— When the yellow LED READY is permanently illuminated, this indicates that the data
is in the process of being transferred.

— When the yellow LED READY remains illuminated and the green LED ON lights up,
this indicates that the data has been successfully transferred.

4. Disconnect the replacement device from the power supply and disconnect the download
cable from both devices.

— The replacement device is now ready to use.
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| have forgotten my password. What do | have to do to obtain a new one?

If you have forgotten your password, you can obtain a new one as follows (you only need to
carry out steps 1 to 6 if the configuration log is no longer available):

1. Disconnect the AS-i connection cable from the safety monitor. (D

] Contactor monitoring
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| — |

0
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PRRR2O

Qg

j:IQZ
—_—

2. In the ASIMON software for the safety monitor, choose "Monitor".
3. Click "Stop".

[T Conligurator or AS Interlace salety moniter ]

=] Paegeocaring - 2 0550

8% Emesgencyoll
L safety ouad
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4. The "Password dialog" window is displayed.
Confirm this by choosing "OK".

[T Configurator for AS- Interface safety monitor =] x|
Ple [k Morkor Db Help

selee/ss bvsl 74

) Mordotng devices - Prepeocessrg 1. 055D 20550
S §3 Double channs forced

o X

L suioy puard Endes pasiwiid.

J{ woro ]

i [ ] ome |

5. Request the configuration log from the safety monitor.

T Configurator for AS-Interiscr safety monitor =181 %|

6. The configuration log contains a special code @ under point 10.

=10|.x|

}3.3.3.3 B R R b R T I

0001 COWNFIGURATION AS-I SAFETY MONITOR 1
0002 TIDENT: "glkjkhg" 2
CITIID oo oo s e s e e e e e e e
0004 MOMITOR SECTICH 4

CITIEID oo s e s e e e e e e e e e e D
000 MOMITOR VERSICOMN: 02Z2.0% enhanced
0007 CONFIG STRUCTURE: 02_01

0008 BC VERSION: 0z .01

00093 DOWNLOAD TIME: 2008/08/04 13:47

0010 VALIDATED: 2008/08/04 13:47 BY: "ufer" COUNT: 0014

0011 MONITOR ADDRESS: none 1
0012 MODE: two independent output groups z

7. Contact the
Technical Assistance
department, specifying this code (tel.: +49 911 895 5900
e-mail: technical-assistance@siemens.com)

8. The Technical Assistance department will guide you through the remaining steps.
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Glossary of terms and abbreviations

AS-i
AS-Interface (actuator-sensor interface), field bus communication standard
ASisafe
SIEMENS product line for AS-Interface modules and devices
DI
Digital input
DO
Digital output
ESPE
Electro-sensitive protective equipment (e.g. light barriers, light arrays, light curtains, laser
scanners)
FAQ
Frequently asked questions
FC
Frequency converter
F-DI
Failsafe digital input
FE
Functional ground
IP20

Degree of protection I1P20

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
Function Manual, 08/2012, ASE02226304/RS-AA/004 165



Glossary of terms and abbreviations

IP65

IP65 degree of protection
IP67

IP67 degree of protection
PG

Programming device
PL

Performance level
SIL

Safety integrity level
TA

Technical Assistance
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E

External device monitoring circuit, 37 S
External device monitoring circuit for second,

Safety monitor, 1S
dependent OSSD, 38

Function blocks, 29
Safety monitors

F Overview, 27
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F-Link Stop category 1 - two relay outputs, 34
DP/AS-i F-Link, 20
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Forced, 30 T

Function blocks of the safety monitor, 29 Target group, 10

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
Function Manual, 08/2012, ASE02226304/RS-AA/004 167



Index

ASlsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link
168 Function Manual, 08/2012, ASE02226304/RS-AA/004






Siemens AG Subject to change without prior notice
Industry Sector Order No.: A5SE02226304

Postfach 23 55

90713 FUERTH © Siemens AG 2009

GERMANY

www.siemens.com/automation




	Function Manual - ASIsafe circuits for safety technology with AS-Interface safety monitor and DP/AS-i F-Link, Edition 08/2012
	Overview
	Legal information
	Table of contents
	1 About this documentation
	1.1 Purpose of this documentation
	1.2 Document structure
	1.3 Target group
	1.4 Required background
	1.5 History

	2 Introduction
	2.1 AS-Interface basics
	2.1.1 Reference
	2.1.2 Network structure
	2.1.3 Number of nodes
	2.1.4 Creating an AS-Interface network
	2.1.5 Network extension
	2.1.6 ASIsafe
	2.1.6.1 ASIsafe solution local
	2.1.6.2 PROFIsafe ASIsafe solution


	2.2 ASIsafe product overview
	2.2.1 Images and features of the ASIsafe components
	2.2.2 ASIsafe device variants (incl. accessories)

	2.3 Function blocks of the safety monitor
	2.3.1 Function blocks of type "forced"
	2.3.2 Function blocks of type "dependent"
	2.3.3 Function blocks of type "conditionally dependent"
	2.3.4 Function blocks of type "independent"
	2.3.5 Function block of type "Stop category 1 - two relay outputs"
	2.3.6 Function block of type "Door lock by means of delay time"
	2.3.7 Function block of type "Stop category 0"
	2.3.8 Function block of type "External device monitoring circuit"
	2.3.9 Function block of type "External device monitoring circuit for second, dependent OSSD"

	2.4 Configuration of DP / AS-i F-Link
	2.4.1 Configuring the PROFIBUS DP master system
	2.4.2 Filling the AS-i address table
	2.4.3 Calling the "Properties AS-i F Slave
	2.4.4 "ASIsafe" tab - parameterization, one-channel
	2.4.5 "ASIsafe" tab - parameterization, two-channel
	2.4.6 "ASIsafe" tab - parameterization of position switch with lock and ASIsafe


	3 Typical circuit diagrams for IP20
	3.1 AS-Interface F adapter
	3.1.1 AS-Interface F adapter, 2F-DI (/ 1 DO); for EMERGENCY STOP command unit 3SB3; category 4

	3.2 Safe SlimLine module S22,5F
	3.2.1 S22,5 2F-DI; EMERGENCY STOP monitoring, category 2
	3.2.2 S22,5 2F-DI; EMERGENCY STOP monitoring, category 4
	3.2.3 S22,5 2F-DI; EMERGENCY STOP and protective door monitoring; category 2
	3.2.4 S22,5 2F-DI; protective door monitoring, category 2
	3.2.5 S22,5 2F-DI; protective door monitoring, two doors, category 2
	3.2.6 S22,5 2F-DI; protective door monitoring, category 4
	3.2.7 S22,5 2F-DI; magnetically-operated switch monitoring, category 4
	3.2.8 S22,5 2F-DI / 2 DO; EMERGENCY STOP monitoring, category 2
	3.2.9 S22,5 2F-DI / 2 DO; EMERGENCY STOP monitoring, category 4
	3.2.10 S22,5 2F-DI / 2 DO; EMERGENCY STOP and protective door monitoring; category 2
	3.2.11 S22,5 2F-DI / 2 DO; protective door monitoring, category 2
	3.2.12 S22,5 2F-DI / 2 DO; protective door monitoring, two doors; category 2
	3.2.13 S22,5 2F-DI / 2 DO; protective door monitoring, category 4
	3.2.14 S22,5 2F-DI / 2 DO; magnetically-operated switch monitoring, category 4
	3.2.15 S22,5 2F-DI / 2 DO, U_aux; EMERGENCY STOP monitoring; category 2
	3.2.16 S22,5 2F-DI / 2 DO, U_aux; EMERGENCY STOP monitoring; category 4
	3.2.17 S22,5 2F-DI / 2 DO, U_aux; EMERGENCY STOP and protective door monitoring; category 2
	3.2.18 S22,5 2F-DI / 2 DO, U_aux; protective door monitoring, category 2
	3.2.19 S22,5 2F-DI / 2 DO, U_aux; protective door monitoring, two doors; category 2
	3.2.20 S22,5 2F-DI / 2 DO, U_aux; magnetically-operated switch monitoring, category 4


	4 Typical circuit diagrams for IP65 / IP67
	4.1 Safe compact module K20F
	4.1.1 K20F 2F-DI; EMERGENCY STOP monitoring, category 2
	4.1.2 K20F 2F-DI; EMERGENCY STOP monitoring, category 4
	4.1.3 K20F 2F-DI; EMERGENCY STOP and protective door monitoring; category 2
	4.1.4 K20F 2F-DI; protective door monitoring, category 2
	4.1.5 K20F 2F-DI; protective door monitoring, two doors, category 2
	4.1.6 K20F 2F-DI; protective door monitoring, category 4
	4.1.7 K20F 2F-DI; magnetically-operated switch monitoring, category 4

	4.2 Safe compact module K45F 2F-DI
	4.2.1 K45F 2F-DI; EMERGENCY STOP monitoring, category 2
	4.2.2 K45F 2F-DI; EMERGENCY STOP monitoring, category 4
	4.2.3 K45F 2F-DI; EMERGENCY STOP and protective door monitoring; category 2
	4.2.4 K45F 2F-DI; protective door monitoring, category 2
	4.2.5 K45F 2F-DI; protective door monitoring, two doors, category 2
	4.2.6 K45F 2F-DI; protective door monitoring, category 4
	4.2.7 K45F 2F-DI; magnetically-operated switch monitoring, category 4

	4.3 Safe compact module K45F 2F-DI / 2 DO
	4.3.1 K45F 2F-DI / 2 DO, (U_aux); EMERGENCY STOP monitoring; category 2
	4.3.2 K45F 2F-DI / 2 DO, (U_aux); EMERGENCY STOP monitoring; category 4
	4.3.3 K45F 2F-DI / 2 DO, (U_aux); EMERGENCY STOP and protective door monitoring; category 2
	4.3.4 K45F 2F-DI / 2 DO, (U_aux); protective door monitoring, category 2
	4.3.5 K45F 2F-DI / 2 DO, (U_aux); protective door monitoring, two doors; category 2
	4.3.6 K45F 2F-DI / 2 DO, (U_aux); protective door monitoring, category 4
	4.3.7 K45F 2F-DI / 2 DO, (U_aux); magnetically-operated switch monitoring, category 4

	4.4 Safe compact module K45F 4F-DI
	4.4.1 K45F 4F-DI; EMERGENCY STOP monitoring, category 2
	4.4.2 K45F 4F-DI; EMERGENCY STOP monitoring, category 4
	4.4.3 K45F 4F-DI; EMERGENCY STOP and protective door monitoring; category 4
	4.4.4 K45F 4F-DI; protective door monitoring, category 4
	4.4.5 K45F 4F-DI; magnetically-operated switch monitoring, category 4

	4.5 Safety compact module K45F LS
	4.5.1 K45F LS; connection of a light curtain; category 2
	4.5.2 K45F LS; connection of a light curtain; category 4
	4.5.3 K45F LS; connection of a light curtain type 2; category 2
	4.5.4 K45F LS; connection of a light curtain type 4; category 4

	4.6 Sensors with direct connection to AS-Interface
	4.6.1 EMERGENCY STOP with direct interface; category 4
	4.6.2 Position switches with direct interface; category 2 / category 3 / category 4
	4.6.3 ESPE with direct interface; category 3 / category 4


	5 Protective door monitoring with lock
	5.1 Spring-locked protective door lock
	5.1.1 K45F, 2F-DI / 2 DO; safety monitor; monitoring: category 2 / category 3
	5.1.2 K45F, 2F-DI / 2 DO; DP / AS-i F-Link; monitoring: category 2 / category 3
	5.1.3 Direct interface; safety monitor; monitoring: category 3
	5.1.4 Direct interface; DP / AS-i F-Link; monitoring: category 3
	5.1.5 K45F, 2F-DI; safety monitor; monitoring: category 4; tumbler mechanism: category 3
	5.1.6 K45F, 2F-DI; DP / AS-i F-Link; monitoring: category 4; tumbler mechanism: category 3
	5.1.7 K45F, 2F-DI, safety monitor; monitoring: category 4; tumbler mechanism: category 4
	5.1.8 K45F, 2F-DI, AS-i F-Link; monitoring: category 4; tumbler mechanism: category 4

	5.2 Solenoid-locked protective door lock
	5.2.1 K45F, 2F-DI / 2 DO; safety monitor; monitoring: category 2 / category 3
	5.2.2 K45F, 2F-DI / 2 DO; DP / AS-i F-Link; Monitoring: category 2 / category 3
	5.2.3 Direct interface; safety monitor; monitoring: category 2 / category 3
	5.2.4 Direct interface; DP / AS-i F-Link; monitoring: category 2 / category 3
	5.2.5 K45F, 2F-DI; safety monitor; monitoring: category 4; tumbler mechanism: category 3
	5.2.6 K45F, 2F-DI; DP / AS-i F-Link; monitoring: category 4; tumbler mechanism: category 3
	5.2.7 K45F, 2F-DI, safety monitor; monitoring: category 4; tumbler mechanism: category 4
	5.2.8 K45F, 2F-DI, AS-i F-Link; monitoring: category 4; tumbler mechanism: category 4


	6 Wiring the safety monitor and DP / AS-i F-Link
	6.1 Safety monitor; one OSSD; category 2
	6.2 Safety monitor; two OSSDs; category 2
	6.3 Safety monitor; one OSSD; category 4
	6.4 Safety monitor; two OSSDs; category 4
	6.5 Safety monitor; two OSSDs; category 4 with frequency converter
	6.6 DP / AS-i F-Link

	7 FAQ
	Glossary of terms and abbreviations
	Index


