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Safety Guidelines

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.

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

A\CAUTION
with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken.

CAUTION
without a safety alert symbol, indicates that property damage can result if proper precautions are not taken.

NOTICE

indicates that an unintended result or situation can occur if the corresponding information is not taken into
account.

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 device/system may only be set up and used in conjunction with this documentation. Commissioning and
operation of a device/system may only be performed by qualified personnel. Within the context of the safety notes
in this documentation qualified persons are defined as persons who are authorized to commission, ground and
label devices, systems and circuits in accordance with established safety practices and standards.

Prescribed Usage

Trademarks

Note the following:

AAWARNING

This device may only be used for the applications described in the catalog or the technical description and only
in connection with devices or components from other manufacturers which have been approved or
recommended by Siemens. Correct, reliable operation of the product requires proper transport, storage,
positioning and assembly as well as careful operation and maintenance.

All names identified by ® are registered trademarks of the 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 Ordernumber: A5E01216655-01 Copyright © Siemens AG 2007.
Automation and Drives ® 11/2008 Technical data subject to change
Postfach 48 48
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Introduction 1

1.1 Preface

Purpose of this document

This system manual describes the hardware and software components of the AS-Interface
system. It provides an overview of the individual system components and describes solutions
in which the system continuity of the products (Totally Integrated Automation: TIA) is of
prime importance.

The manual is aimed at planners, configuration engineers, fitters, technologists, and
decision-makers to provide support during planning and implementation. It is also aimed at
service and maintenance technicians who install additional components or carry out fault
analyses.

Validity of this documentation
This documentation describes the version shipped as of August 2007.
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Information about integration in SIMATIC and third-party systems

System diagnosis

Diagnosis telegrams and data sets

Planning and configuration | Overview
Appendix References
AS-Interface system
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1.3 What is AS-Interface?

1.3 What is AS-Interface?

AS-Interface

AS-Interface ("AS-i" for short) stands for actuator sensor interface. It is an industrial field bus
system that retrieves the signals at the lowest field level.

Cost-effective alternative to standard wiring methods: the yellow AS-i cable

Direct assembly

AS-Interface system

The sensors and actuators no longer need to be connected individually to the controller
via parallel cables, which is an extremely time-consuming process, but simply via one
joint AS-i cable.

The input signals are gathered from AS-i modules and automatically sent to an AS-i
master, which forwards the data to the controller (e.g. SIMATIC S7). At the same time,
the output signals travel in the opposite direction.

The AS-i cable also supplies the power for the modules and sensors.

The modules can be easily connected to the yellow AS-i flat ribbon cable by means of the
insulation displacement method so that they are protected against polarity reversal.

The following terminal devices can be connected to AS-i modules:

Binary sensors (e.g. proximity switches, positions switches, pushbuttons)

Binary actuators (e.g. valves, indicator lights)

Analog sensors (e.g. temperature sensors (KTY, PTC, NTC), level indicators)

Analog actuators (e.g. analog displays)

The following sensors and actuators with integrated AS-i slave can also be connected to
AS-i modules:

— Control devices
— Signal columns
— Motor feeders

— Position switches

Since the AS-i field modules are available with housings with a high degree of protection
(e.g. IP67), they can be assembled in the immediate vicinity of sensors and actuators.
AS-i modules and sensors/actuators can be quickly and easily connected using short
prefabricated cables (e.g. M12 or M8 plug-in cables).

Modules with degree of protection IP20 are available for use in control cabinets.
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1.3 What is AS-Interface?

AS-i logo

AS-Interface devices have the following logo:

O

ZB NTERFACE

Figure 1-1 The AS-Interface logo

Optimum quantity structure

AS-Interface is optimized in line with the data volume that fulfills the requirements of the
lowest field level. Up to 31 modules (standard slaves) each with four digital inputs and
outputs can be connected for each AS-i network. The cycle time here is max. 5 ms.

The number of modules can be doubled to 62 when modules with an extended addressing
mode (A/B slaves) are used.

Analog input and output modules are also available in addition to digital modules.

Safety-oriented signals (EMERGENCY STOP, door tumbler, two-hand operations etc.) can
also be transferred.

International standard

20

The AS-Interface concept was elaborated in 1992 by a consortium originally comprising
11 companies, including Siemens AG, in the area of industrial automation. Since then,
approx. 300 companies worldwide have helped create an established system with this
technology.

AS-Interface complies with the international standards EN 50295 and IEC 62026-2 for field
bus communication.

The system properties are defined in an open, manufacturer-independent manner in the AS-i
specifications (AS-i Spec. for short) by the umbrella organization AS-Interface Association.

For more information and contact addresses, please visit the following website:

www.as-interface.net

AS-Interface system
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1.4 The aufomation pyramid and deployment of AS-i

1.4 The automation pyramid and deployment of AS-i

The automation pyramid levels
The automation pyramid is divided into three levels.

The control level
Here, individual automation islands are connected to each other to create larger units, e.g.:
® Several machines in a hall
® Several halls in a plant
e Several plants in a company at different locations

Data exchange takes place in large data blocks and is not critical from a time perspective.

The field control level
At this level:
® Central and distributed automation devices are used
® Complex field devices are connected

Data is usually exchanged on a byte-dependent basis.

The actuator/sensor level
At this level, the most commonly-used components are connected:
® Binary actuators
e Simple analog devices

Data is usually exchanged on a bit-dependent basis.

Totally Integrated Automation

The Siemens Totally Integrated Automation (TIA) concept covers all the automation levels
and is optimized in line with the interfaces.

Siemens offers:

® AS-Interface communication processors (CP) that can be installed directly in the
SIMATIC rack

® Gateways (links) for transferring data from AS-Interface to PROFIBUS and PROFINET

AS-Interface system
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1.5 Benefits of AS-Interface

Plant control level

Field and control level

PROFIBUS

Actuator/sensor level

wuoye|d uonnjos suswalg pajesbajul L

0o

Figure 1-2  Integration of AS-i in the TIA automation pyramid

1.5 Benefits of AS-Interface

The actuator sensor interface offers the following benefits:

® No need for complex cable harnesses to the sensors and actuators

e Smaller control cabinets due to the lack of I/O modules

® Rapid installation thanks to the IP67 housing and AS-i insulation displacement method
® Plug-in methods allows sensors and actuators to be connected without errors

® Signals are mapped in the PLC in the same way as for standard 1/0 modules

e Comprehensive range of diagnosis options covering even individual modules

® Modules can be replaced while the system is live

These benefits not only help cut the cost of configuration, installation, documentation, and
maintenance, but also reduce downtime.

For more information, see:

www.siemens.de/as-interface

AS-Interface system
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Product portfolio 2

2.1 Master

As a communications processor (CP) or link, the AS-Interface master acts as an interface
with higher-level controllers. It organizes data exchange on the AS-Interface cable
independently, queries signals, sets parameters, and performs monitoring/diagnostic
functions.

® Up to 62 AS-Interface slaves can be connected.
® [ntegrated analog value transfer
e Standard operation in the input/output address range

® The individual AS-Interface slaves either can be configured in STEP 7 HW Config, or the
AS-i ACTUAL configuration can simply be adopted as the TARGET configuration

® Monitoring of the power supply on the AS-Interface shaped cable
e User-friendly diagnosis and commissioning

® Degree of protection IP20

Communications processors (CP)
< P Simple connection to SIMATIC S7-300 with CP343-2 / CP343-2 P or to

i SIMATIC S7-200 with CP343-2.

Advanced and DP/AS-i Link 20E or with IE/AS-i Link PN 10 to PROFINET

® Single and double master to spec. 3.0

e Vertical, Web-based integration (i.e. commissioning and diagnosis can be performed via
a standard Web browser)

o PROFINET link with integrated Ethernet 2-port switch

AS-Interface system
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2.2 AS-Interface power supply units

Safety-related F-link to PROFIBUS DP

Compact router allowing efficient integration of ASIsafe in PROFlIsafe

® Degree of protection IP20

® In one device: Fully-fledged AS-i master (Spec. 3.0) for standard and safety signals

e Transfer of safe input signals to PROFIsafe architectures

e Exchange of digital and analog I/O data
e Safety functions parameterized via STEP 7 Distributed Safety

2.2 AS-Interface power supply units

AS-Interface power supply units are primary switched-mode power supply units that
generate a regulated DC voltage of 30 V DC with high control stability and low residual
ripple. They are a key component of the AS-Interface network and allow data and power to
be transferred simultaneously in one cable.

Power supplies

Optimum power for all applications: AS-Interface power supply units
® Degree of protection IP20
® Broad power spectrum (from 3 A DC to 8 A DC)

® Removable terminal blocks

AS-i POWER

® |[ntegrated overload and ground-fault detection

® Diagnostic memory, signaling contacts and remote reset function, LEDs
e Ultra-wide input range with 8 A version

® CLASS 2 variant available

® Variant with 24 V DC input available

AS-Interface system
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Product portfolio

2.3 Slaves

2.3 Slaves

Slaves are used to connect the sensors and actuators in the field or in the cabinet unit. A
maximum of 62 slaves can be connected to an AS-i network. The connected slaves
exchange data with the AS-i master cyclically.

K60, K45, and K20 compact modules

Helelclie
s000

The K60, K45, and K20 compact modules reduce installation and commissioning times by up
to 40%.

Degrees of protection IP65/IP67 or IP68/IP69K available
Particularly compact dimensions as of a construction width of 20 mm
ATEX-certified modules for hazardous zone 22 available
Connection sockets in M8/M12

Up to 8 inputs and 4 outputs

A/B technology available (to AS-i spec. 2.1 and AS-i spec. 3.0)
Polarized contacting

DIN rail and wall-mounting possible

Module can be mounted on a baseplate with just one screw
Diagnostic LEDs

AS-i/AS-i data coupler with construction type K60

Rapid connection by means of insulation displacement method (flat cable adapters for
K20)

K60 analog modules

AS-Interface system

The K60 analog modules allow analog values to be easily integrated.

Degree of protection IP65/IP67
Records/supplies analog signals on site
1, 2, or 4 channels

Input modules for up to 4 current sensors, voltage sensors, or temperature sensors
(Pt 100, Ni 100) or resistance measurement

Output modules for current or voltage

Analog modules with rapid data transfer in extended address mode (A/B technology) to
spec. 3.0 available
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2.4 Motor starters

SlimLine and flat modules

SlimLine and flat modules can be used in control cabinets and small local switchboxes.
Degree of protection 1P20

e Upto 16 inputs

e A/B technology available (also to AS-i spec. 3.0)
m e SlimLine modules with construction widths as of 22.5 mm
<L ® Removable SlimLine terminal blocks safe against finger touch and coded
® Flat modules for small control cabinets and areas with restricted space
® Connection via screw-type or cage-clamp terminals
® DIN rail and wall mounting possible

® Diagnostic LEDs

Counter modules

Counter modules are used for transferring count values for pulses of up to 769 Hz.
® Degree of protection IP20

® For evaluating digital pulses

® Connection via removable screw-type or cage-clamp terminals

i
EE-EA

24 Motor starters

24 V DC starter
@ )| Simple motor starter with tried-and-tested K60 module construction type for 24 V DC motors
- b
- e Degree of protection IP65/IP67
:i )! e Direct-on-line starter, double direct-on-line starter, or reversing starter

H
—

® Formotors upto 70 W

® Quick-stop function

AS-Interface system
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Product portfolio
2.5 L0OGO!

Compact starter for AS-Interface
Motor starters for AC motors

No local control cabinets required
® Degree of protection IP65/IP67
e Up to 5.5 kW for 400/500 V AC

e Electromechanical or electronic design

e With optional brake contact

® Hand-held device for local operation available

Motor starters for ECOFAST

Saving space in the control cabinet: the ECOFAST motor starter can be installed near to or

directly on the motor.
® Degree of protection IP65/IP67
Load feeders

e Standardized connector to ECOFAST® specifications (conforms with DESINA)

® Mechanical switching function or as reverse starter with soft start

Prefabricated load feeders facilitate wiring activities in the control cabinet.

® Degree of protection IP20

Available fully pre-wired or as individual components
® Power range up to max. 7.5 kW

® (Can be snapped directly onto busbar systems

2.5 LOGO!

Local intelligence with the LOGO! communications module

AS-i interface for LOGO!

Ea—— AS-i slave for connecting LOGO!
® [ OGO! I/Os can be extended by four inputs/outputs

o Small local control units with an interface to a central controller via AS-i

AS-Interface system
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2.6 Infegrated AS-i slaves

2.6 Integrated AS-i slaves

Pushbuttons/indicator lights
Complete 3SB3 control system with simple AS-Interface connection for your plant.

p "‘: " e Customized, modular structure
De e Metal or plastic design

ll. ® A/B or standard technology
EE.. e |ndicator light with integrated LED

Signaling columns

Signaling columns for monitoring production procedures and for providing a visual or
acoustic alarm in emergencies with a simple AS-Interface connection.

® A range of visual and acoustic elements can be combined as required
e Up to four signal elements can be connected via an adapter element
e With LEDs or incandescent lamps

e A/B or standard technology

Communication-capable contactors (55 to 250 kW)

‘ 1 e Contactors (55 to 250 kW)

® [ntegrated switchover function from automatic to manual/local control
® Control and message signals via AS-Interface

® Remaining life time indicated via AS-Interface

AS-Interface system
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2.7 AS/safe

2.7 ASlsafe

ASlsafe allows safety-oriented signals to be transferred in an AS-Interface network, thereby
enabling EMERGENCY STOP buttons, protective door switches, safety light arrays etc. to
be easily connected to the AS-i network without compromising the simplicity of AS-Interface
wiring.

Safety monitor / expanded safety monitor

The safety monitors allow safety functions to be easily configured.

Safety category to EN 954-1 4
Safety Integrity Level (SIL) to IEC 61508 3

® Core elements of ASlsafe

® Monitors safe nodes and connects safe inputs

® Ensures safe shutdown

® Removable terminal blocks

® Available with 1 or 2 enabling circuits

e Expanded safety monitor with extended RAM and functional scope

® Quick-and-easy configuration of the safety monitor via the PC software asimon

Safe modules

Safe modules K45F, K20F, and SlimLine allow safe signals to be easily integrated, whether
in the control cabinet or field.

® Degrees of protection IP65/IP67 or IP20
® Available as K60, K45, or K20 compact module or SlimLine module

® Two inputs in safety category 2 to EN 954-1 / Safety Integrity Level (SIL) 3 to IEC 61508
or one input in safety category 4 to EN 954-1 / Safety Integrity Level (SIL) 3 to IEC 61508

® Four inputs in safety category 2 to EN 954-1 / Safety Integrity Level (SIL) 3 to IEC 61508
or two inputs in safety category 4 to EN 954-1 / Safety Integrity Level (SIL) 3 to IEC
61508

® Modules available with additional standard outputs

AS-Interface system
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2.8 System components and accessories

EMERGENCY STOP

Simple, direct connection of tried-and-tested controls to ASIsafe

® Degrees of protection IP65/IP67 or IP20

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

® Metal or plastic housing

® Also available as F adapter for snapping on to actuator for front plate mounting

Position switches / cable-operated switches
Direct wiring of safety functions via AS-i
T " ® Degrees of protection IP65 or IP66/67

o=
3 e Direct connection of position switches or cable-operated switches for detecting safe
U signals

® ASlsafe electronics integrated in the housing
® Available with separate actuator or tumbler

® Metal or plastic housing

Non-contact protective equipment

Active personnel protection can be connected directly to ASIsafe.
Ef _n] ® Degree of protection IP65
/N ® (Can be connected directly and safely to AS-Interface

S22 e Up to safety category 3 to EN 954-1 / Safety Integrity Level (SIL) 3 to IEC 61508 or in
safety category 4 to EN 954-1 / Safety Integrity Level (SIL) 3 to IEC 61508

— (Laser scanner)

— (Light arrays/curtains)

® Also with integrated muting function

2.8 System components and accessories

Accessories for facilitating assembly, installation, operation, and diagnosis

Range extension
Reduced infrastructure costs, greater range of applications, and greater freedom in plant

g ;' design.
9

& 8= ® An extension plug is available to extend an AS-i segments to max. 200 m (without
.o additional power supply unit)

® AS-i network can be extended to include more than one bus segment with AS-i repeater

e Maximum expansion (with star topology) to more than 1000 m possible

AS-Interface system
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Addressing unit

2.8 System components and accessories

Simplest method of addressing and parameterizing the slave

Analyzer

All the nodes in the AS-Interface network can be addressed (standard and A/B slaves)
Profile codes of the slaves can be read (IO, ID, ID2, and ID1)

ID1 code can be set

Parameter bits can be temporarily set or the parameter strings permanently set
AS-Interface voltage can be measured

Outputs can be set directly and slave inputs read

Complete plant configurations can be saved

Quality assessment of an AS-Interface network with function for printing reports as well as
performing on-site analyses and remote diagnose

AS-i shaped cable
[
[ ]
[ ]

7

Quality and reliability of an AS-Interface installation can be checked
Data can be transferred to a PC via an RS232 interface
Software-based evaluation

Simple, user-friendly operation

Test reports generated automatically

Advanced trigger functions enable precise analyses

Multiple error display enables preventive diagnosis

Process data (digital, analog, and Safety) can be viewed online

Rapid exchange and connection to AS-Interface by means of piercing technique.
Trapezoidal profile protects against incorrect polarity
Cables made of materials optimized for different applications

Special version available to UL class 2

Distributors / M12 feeders

Quick and easy redistribution and branching to the AS-i shaped cable

% ZF_L °
(O~

AS-Interface system

Simple distribution of the AS-i shaped cable with a high degree of protection
Branching from AS-i and Uaux to round cable
Connection of slaves with M12 bus connection

Extremely user friendly
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2.8 System components and accessories

Special modules
: Diagnosing ground faults and protecting against overvoltages on AS-i

e Advanced diagnosis function that detects, displays (LED), and signals (1 changeover
contact) ground faults.

® Greater operational reliability thanks to overvoltage protection

AS-Interface system
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Getting Started

What information does Getting Started contain?
The Getting Started chapter is aimed at people who are new to AS-Interface systems.

This chapter provides a step-by-step example showing you how to create a fully-functional
AS-i system.

Example: Creating an AS-Interface system

1.

o g kN

Components required for creating AS-Interface system
Commissioning the AS-Interface system

Addressing the 1/0 modules

Mounting the AS-i components on the DIN rail
Programming the AS-i system in STEP 7

Functional test

Functional examples for Safety Integrated

Functional examples with safety technology for AS-Interface can be downloaded from:

www.siemens.de/safety

AS-Interface system
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Getting Started
2.8 System components and accessories

SI EM ENS > siemens.com

Deutsch

Safet)r Program | Products & Solutions | Hews Center | e-Eommerce | Support

Safety Integrated
Y g Loggin | R

The intelligent move for

-

[5 Functional examples
5 System Manual
FoF Terms and Standards

POF ARC White Paper
Safety Integrated

For ARG White: Paper
PROFIzate

Further Information

sy Siemens comizatety-integrated

Safety Integrated -» Success stories
-» Partner

Areyou ducking and diving around the gaps in yvour fail-safe technolooyy —
tackle the problem head onwith Safety Integrated — our consistent safety

concept.

The integration of fail-safe technology in standard automation ensures
consistent cost effectiveness thanks to consgistent engineering and increased
availahbility.

A clewer tactic for the protection of personnel, equipment and environment.

To download, click "Functional examples" in the documentation area.

AS-Interface system
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3.1 Components required for creating AS-Interface system

3.1 Components required for creating AS-Interface system

Key components of an AS-Interface system
An AS-Interface essentially comprises four components:

1. AS-Interface master
The AS-Interface master (in this example: communications processor CP343-2 P)
controls data exchange with the connected nodes (slaves).

2. AS-Interface slaves/modules
All the nodes that are addressed by the master are called "slaves". In this example, K45
digital /0 modules are used to which the sensor (inductive proximity switch) and an
actuator are connected.

3. AS-Interface cable
The AS-Interface cable, an unshielded two-wire cable, transfers the signals and power
supply for the sensors and actuators connected via AS-Interface. If necessary, the power
supply for actuators can be taken from the black shaped cable.

4. AS-Interface power supply unit
The AS-Interface power supply unit supplies the network electronics (AS-Interface
modules) and connected sensors. The integrated data decoupling ensures that the data
and power are kept separate, which means that data and power can be transferred in one
cable.

Note

AS-Interface power supply units are among the essential and functionally-critical
components of an AS-Interface network and cannot be replaced by conventional power
supply units!

The components required for creating the system described in this example are listed below.
If other components are used, the steps involved may differ from the description provided
here.

Components required for creating a standard AS-Interface system

Components Type Order no. Qty
Rail Length 480 mm 6ES7 390-1AE80-0AAQ 1
SIMATIC S7-300, Load power supply, 6ES7307-1BA00-0AAQ 1

PS 307 120/230 V AC, 24 V DC, 2A

\\\\\\ o
LRy

AS-Interface system
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3.1 Components required for creating AS-Interface system

Components required for creating a standard AS-Interface system

Components Type Order no. Qty
SIMATIC S7-300 CPU 312 6ES7312-1AE13-0AB0 1

MICRO MEMORY 64 KBYTE 6ES7953-8LF11-0AA0 1
CARD F
STEP 7 V5.4, or higher, 6ES7810-4CC08-0YA7 1

trial license for 14 days

CP343-2 P AS-Interface 6GK7 343-2AH10-0XA0 1
communications processor

Front connector 20-pole, with screw-type 6ES7392-1AJ00-0AA0 1
contacts

AS-Interface system
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3.1 Components required for creating AS-Interface system

Components required for creating a standard AS-Interface system

Components Type Order no. Qty
AS-Interface power 3A power supply unit with 3RX9501-0BA00 1
supply unit IP20 integrated ground-fault and

overload detection
o
w
<
®
o
%
<
AS-Interface input Digital /0 module, IP 67, 3RK1 200-0CQ20-0AA3 1
module 4 inputs
g K 45
2E
o HS )
BE
/ \ﬁ
2@
AS-Interface output Digital 1/0 module, IP 67, 3RK1 100-1CQ20-0AA3 1
module 4 outputs
K45
Mounting plate for standard rail 3RK1901-2DA00 2

AS-Interface system
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3.1 Components required for creating AS-Interface system

Components required for creating a standard AS-Interface system

Components

Type

Order no.

Qty

M12 inductive proximity
switches

15...34V DC, SN =4 mm,
PNP, 3 conductors,
nickel-plated brass with M12
connector

3RG4012-3AG01

M12-M12 connection
cable

3-pole, with 1m PUR
conductor, black,

3 x 0.34 mm?2, straight cable
plug, straight connector

3RX8000-0GF32-1AB0O

Contactor relay

Contactor, AC-3, 3KW/400V,
10E DC 24V, 3-pole,
module S00, cage-clamp
connection, integrated diode

3RT1015-2VB42

Connection cable M12
cable connector — open
cable end

4-pole, with 5m PUR
conductor, black,
4 x 0.34 mm?2

3RX8000-0CD42-1AF0

AS-Interface shaped
cable

Yellow, rubber, 2 x 1.5 mm?2,
length 100 m

3RX9010-0AA00

24V cable (AUX)

Black, rubber, 2 x 1.5 mm?2,
length 100 m

3RX9020-0AA00

AS-Interface
addressing and
diagnostics unit

Connection via M12 socket,
IP40

3RK1 904-2AB01

38
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3.2 Overview of the hardware structure

3.2 Overview of the hardware structure
PS 307 CPU 312 CP 343-2P AS-i power supply unit
]
|
|
[co0]
=
l
Yellow Black
AS-i cable 24 V cable
AN @ (AUX) \ &
O O
O O
O O
oo [ele] 0
K45 module K45 module @@@@g
(4 inputs) (4 outputs) "I 3
EIEIEIETE
Proximity switch
Contactor

Figure 3-1 Hardware structure: basic system

3.3 Commissioning the AS-Interface system

Step-by-step guide to creating a fully-functional AS-Interface system

To commission a fully-functional AS-Interface system, we recommend that you carry out the
following steps:

1. Address the I/0O modules with the addressing unit
Mount all the components on the DIN rail
Connect all the components to the AS-i bus.
Program the AS-i system in STEP 7.

o > N

Carry out a functional test.

AS-Interface system
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3.4 Addressing the I/O modules

3.4 Addressing the 1/O modules

Unique addressing

In the as-delivered condition, the address of each 1/0O module (slave) is set to 0. It is detected
by the master as a new slave that has not yet been addressed and, in this condition, has not
yet been integrated in standard communication/data exchange.

To enable data to be exchanged between the master and slaves, you have to assign a
unique address for all the slaves before creating the interface network. The following
addresses are used in this example:

Input module K 45 = address 1

Output module K 45 = address 2

Note

When addressing the slaves via the addressing socket, you must switch off the AS-i voltage
for safety reasons.

1. Unscrew the cap for the addressing socket on the
module.

2. Connect the module to the addressing unit
(3RK1904 2ABO0).

3. Assign an address to the module.
— Switch the selector switch to ADDR.

- Press 4J The address of the connected module
is read and displayed.

~ Select the address with ¥ 4.

— Transfer the address to the module with 4J
4. Remove the addressing cable with the cap.
5. Seal the addressing socket with the cap.
6. To address the K45 output module, repeat steps

1 to 4. This time, however, choose the address 2.

40
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3.5 Mounting the SIMATIC and AS-i components on the DIN rail

3.5 Mounting the SIMATIC and AS-i components on the DIN rail

Mounting and grounding the DIN rail

Steps

1. Screw on the mounting rail (screw size: M6). Make sure that you
maintain a clearance of at least 40 mm above and below the DIN
rail.

2. Connect the DIN rail to the protective conductor using the M6
protective conductor screw.

The prescribed minimum cable cross-sectional area for the protective
conductor is 10 mm2:

Mounting the modules on the DIN rail.

Mount the PS 307 power supply unit, CPU 312, and CP 343-2 P AS-i master on a DIN rail one after the other.

1. Hook the PS 307 power supply unit onto the DIN rail. Push it to the
left until it reaches the grounding screw of the DIN rail and tighten
it.

2. Connect a bus connector (see excerpt of graphic) to the CPU 312
to establish a connection with the other modules.

AS-Interface system
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3.5 Mounting the SIMATIC and AS-i components on the DIN rail

3. Hook the CPU onto the DIN rail (1).

4. Push it along the rail until it reaches the module on the left (2).

5. Now pull it down (3).

® =PS 307
@ =CPU 312

6. Screw the module onto the DIN rail (tighten by hand).

7. Insert the micro memory card into the module slot of the CPU 312.

®= PS 307 power supply unit
® =CPU 312

® = AS-i master CP 343-2 P

8. Mount the AS-i master CP 343-2P on the right next to the CPU. To
do so, repeat steps 3 to 6.

42
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3.6

3.6 Connecting the CPU312 fo the PS 307 power supply unit

Connecting the CPU312 to the PS 307 power supply unit

Steps

Result

/\//@

-

T
_/

7 [y [— @
®*®/
% M@@

\\"/4
® ®

230V

®= PS 307 power supply unit

® =CPU 312

® = MPI interface for connection to PC/PG
® = 24 V power supply connection

® = Connection cable between PS 307 and
CPU 312

® Black flat ribbon cable, 24 V (AUX power)
@ Cabile strain relief, 230V /120 V

. Connect the flexible power cable to the

PS 307 power supply unit:

- Phase L1 to terminal L1

- Neutral conductor to terminal N

- Protective conductor to terminal PE

PS 307 is connected to
the power supply.

. Check whether the switch for selecting

the line voltage is set in accordance
with the line voltage in your plant. The
power supply is defaulted to a line
voltage of 230 V AC. To change this
setting, open the protective cap, set the
switch to the existing line voltage, and
then close the protective cap.

The line voltage is now
set.

. Use the connection comb provided to

connect the CPU 312 to the power
supply. Alternatively, use the flexible
cable with a 1 mm2 cross-section. Strip
the ends to approx. 6 mm and press
wire end ferrules onto the ends. Now
connect terminals L1 and N on the
power supply unit to those on the CPU.

The CPU is connected
to the power supply unit.

. Connect the black AS-i auxiliary cable

to the PS 307 power supply unit:
- Brown to terminal L+
- Blue to terminal M

The AS-i auxiliary cable
is connected to the
power supply unit.

AS-Interface system
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3.7 Connecting the CP343-2P master to the AS-i bus

3.7 Connecting the CP343-2P master to the AS-i bus

Steps

Result

oooooooooo H

00bb000000

@ = AS-i+ (brown)
@ = AS-i- (blue)

. Open the cover on the front of the

CP 343-2 P and push the front
connector onto the module so that
the cables can be connected.

. Connect the yellow AS-i shaped

cable to the CP:
— Brown to terminal 17 (AS-i +)
— Blue to terminal 18 (AS-i -)

The CP 343-2 P is connected to the
AS-i network.
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3.8

3.8 Connecting the AS-i power supply unit fo the AS-i bus/power supply

Connecting the AS-i power supply unit to the AS-i bus/power supply

Steps

Result

Supply the input side of the power
supply unit @ with 230V /120 V:

- Phase L1 to terminal L1

- Neutral conductor to terminal N

- Protective conductor to terminal PE

The power supply unit is supplied
with 230 V.

Check whether the switch for selecting
the line voltage (see cut-out section on
the top of the housing) is set in
accordance with the line voltage in your
plant.

The line voltage is now set.

AS-i POWER

@ Input side 230V /120 V

® Output side AS-i bus

. On the output side of the power supply

unit @, connect the yellow As-i shaped
cable:

— Brown to terminal 11 (AS-i +)
— Blue to terminal 12 (AS-i -)

In industrial operation, terminal 13 (GND)
must be connected to the system ground.

The power supply unit is connected
to the AS-i bus.

AS-Interface system
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3.9 Connecting the K45 modules fo the AS-i bus

3.9

Connecting the K45 modules to the AS-i bus

This example shows you how to mount the K45 modules on a DIN rail.

Rapid contacting thanks to piercing technology

Steps

Result

. The mounting plate for the module carries the

shaped flat cable. Hook the mounting plate
onto the DIN rail. Insert the yellow @ and
black @ shaped cables.

The mounting plate locks
onto the DIN rail. The
cables are secured.

Hook the module @ onto the holding studs on

. the mounting plate.

. Push the module @ onto the mounting plate.

. Secure the upper part onto the mounting plate

using the screw ®. The contact rods of the
module penetrate the insulation of the shaped
cable and establish contact with the copper
conductors.

The K45 module is
connected to the bus.

. Carry out steps 1 to 4 for both K45 modules.
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3. 10 Connecting the proximity switch and contactor to K45 modules

3.10 Connecting the proximity switch and contactor to K45 modules

1. Connecting the proximity switch to the K45 input module

Steps
s @ | 1. Connect the proximity switch to the M12-M12 connection
cable.
O 2. Plug the M12 connector of the connection cable into the
O IN 1 socket on the K45 input module.
[o)ye]
2. Connecting the contactor to the K45 output module
Steps
e @ | 1. Strip the open end of the connection cable (with M12
cable connector).
O 2. Connect the wires to terminals A1 and A2 on the
O contactor:
Q — A1 =PIN 4 = black wire (switched output)
- — A2 =PIN 3 = blue wire (ground)
3. Plug the M12 connector into the OUT 1 socket on the
®@@@% K45 output module.
LI
] 4
EICICISIC)

AS-Interface system
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3.11 Configuring and programming the AS-i system

3.1 Configuring and programming the AS-i system

Prerequisites for this example
The following prerequisites must be fulfilled:

® To properly understand the following information, you need a general knowledge of
automation technology and the basic STEP 7 software.

e All the hardware has been set up and connected.
e STEP 7 is installed and fully functioning on your PC/PG.
® The PC/PG is connected to the CPU 312 via the MPI interface.

1. Creating a new project in STEP 7

Steps Result

1. Choose File > New... and name the project "Getting Started", for example. The "Getting Started" project is created.

2. Choose Insert > Station > SIMATIC 300 Station... The SIMATIC 300 station appears in
SIMATIC Manager.

2. Carrying out basic configuration with HW Config

Steps Result

1. Open HW Config by right-clicking the SIMATIC 300 station and then open the object by HW Config opens.
right-clicking the mouse.

2. Drag and drop the following components from the Hardware Catalog area (normally on the
right of the screen) to the HW Config window. These components are stored in the following
directory structures (you can double-check your selection using the order numbers
displayed):

e DIN rail: \SIMATIC 300\RACK-300 (6ES7 390-1AE80-0AAQ)

e Power supply: \SIMATIC 300\PS-300\PS 307 2A (6ES7307-1BA00-0AAQ)

e CPU 312:\SIMATIC 300\CPU-300\CPU 312 (6ES7312-1AE13-0ABO0) The hardware is

e CP 343-2 P: \SIMATIC 300\CP-300\AS-Interface\CP 343-2 P AS-i configured.
(6GK7 343-2AH10-0XA0)

= (0] LIR
1 PS 307 24
2 CPU 312
3
4 |EcrPas3zP
5

1] |
ﬂﬂ 0] UR

Slat Module ... | Order number

1 PS 307 24 BESY 307-1BA00-0AAD
2 CPU 32 BESY 312-1AE13-0AB0
3

4 ::ii: CP33-2F BGEET 343-28H10-4A0
5
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3.11 Configuring and programming the AS-i system

3. Saving, compiling, and loading the hardware configuration

Steps

Result

1. Choose Station > Save and Compile.

The "Getting Started" project is compiled.

Target System > Download to Module

2. With the CPU in STOP mode, transfer the configuration by choosing

The "Select Target Module" dialog box is
displayed.

3. Choose the CPU 312.

The data is transferred from the PC/PG to
the CPU 312. This completes the basic
configuration for "Getting Started". The
Simatic system has been informed of the
access path to the CP 343-2 P, which
means that the "Download to PG" action
described below can now be carried out.

4. Defining the I/O addresses for the slaves (I/O modules) and loading the AS-i configuration

The CP 343-2 P occupies 16 input bytes and 16 output bytes in the I/O address space of the
S7-300 system. The CP assigns 4-bit inputs and 4-bit outputs to each slave on the AS-i
cable. The S7-300 has write (slave output data) and read (slave input data) access to these

four bits. The first four input bits are reserved.

The following is defined as the start address n: n = 0.

This is used to define the 1/O bits:
The sensor is wired to slave 1, IN1, and occupies E 0.0
The contactor is wired to slave 2, OUT1, and occupies A 1.4

I/0 byte number Bit 7-4 Bit 3-0
n+0 reserved Slave 1
Bit3 |Bit2 |Bit1 |Bito
n+1 Slave 2 Slave 3
Bit7 |Bit6 |Bit5 |[Bit4 |[Bit3 |Bit2 |Bit1 |Bit0
n+15 Slave 30 Slave 31
Bit7 |Bit6 |Bit5 |Bit4 |[Bit3 |Bit2 |Bit1 |Bito
AS-Interface system
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3.11 Configuring and programming the AS-i system

Steps

Result

1. In HW Config, double-click the CP 343-2 P to open it.

Properties - CF 3.2 1 . [RO0S4H)

(obrotrdl | Abbeised | Dysotrg Praibsteri | Thive Conbiastin | A5« Shive Dt

S [haptapion FHIMP
Bl sniahs P A5 g Pveeed. Sappest of A5 riB ilpves and AS T
F LT 4 anadng e Upload an A5+ configursbon o e P

Diachen Bz BGET B32AHT SN

i g i 3432 1

[orrare

[ Carcal 2]

The Properties window is displayed.

2. Choose the Addresses

tab. Set the start address for the inputs and outputs to "0".

The CP 343-2 P occupies the set input and
output bytes on the S7-300 system.

3. Choose the AS-i Slave Options
tab. Choose "Upload to PG".

Properties - CF 3437 P . (RO

Gvund | Akberises | Dpsvatr Parsmsten | Sheve Condguagtion 85« Slve D
Cbgur abuiey & et B3 1 sharems 1 el
e b P
L | Carcnl sl

The current AS-i configuration is
downloaded to the project file.

output addresses) that have been read.

4. The Slave Configuration tab shows the AS-i modules (incl. the input and

5. Choose Station > Save and Compile.

The revised "Getting Started" project is
compiled.

Target System > Download to Module

6. With the CPU in STOP mode, transfer the configuration by choosing

The data is downloaded to the CPU 312.

This completes the AS-i configuration for
"Getting Started".
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5. Programming and testing the circuit

3.12 Testing the circuit

Steps

Result

1.

Double-click the following icons:
— CPU 312 > S7 program > Modules > OB1

The "Properties” dialog box for OB1 is
displayed.

2. In this dialog box, choose the programming language "FUP" and confirm | The program editor is displayed.
with OK.
3. Use F2 toinsert an "and" box and F7 to insert an "assignment" box. The signal status of the proximity switch is
Assign address E 0.0 to the first input. Delete the second connector. forwarded to the contactor.
Assign address A 1.4 to the "assignment" box.
Ql_4
g =
I0.0 — —
4. To close the editor, choose File > Exit and then "Yes" to confirm that you | Module OB1 is saved and the editor is
want to close the editor. closed.
5. Select station "SIMATIC 300(1)".
6. Inthe PLC menu, choose Download to transfer the program and The program and configuration are

hardware configuration to the CPU. Choose the CPU 312. Confirm all the
subsequent prompts with Yes

downloaded from the PC/PG to the
CPU 312.

3.12 Testing the circuit

Testing the circuit

Steps

Result

1.

Set the operating switch on the CPU 312 to RUN.

The STOP LED extinguishes. The RUN
LED switches from flashing to a continuous
light.

2. Activate the proximity switch by moving a metal object (e.g. screwdriver)

toward the head of the proximity switch.

The status LED IN1 on the input module
illuminates. The output can be activated via
the S7 program. The status LED OUT1 on
the output module illuminates. The
contactor switches.

3.13 Result

The inputs and outputs on the AS-Interface slaves are interconnected via the STEP 7
program in the same way as for Simatic I/O modules.

AS-Interface system
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3.13 Result
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Operating principle

4.1 ISO/OSI reference model

AS-Interface in the ISO/OSI reference model

Like all communications systems, AS-Interface can be integrated in the ISO/OSI reference
model. The functionality is implemented at layers 1, 2, and 7.

ISO/OSI layer

Function

Implementation in AS-Interface

Level 7:
Application layer

Makes network services available to
users.

Messages, cycle, profiles, automatic
address assignment

Level 6:
Presentation layer

Converting network data formats to
applications data formats

Level 5:
Session layer

Logging connections on/off

Level 4:
Transport layer

Transparent data formatting for
routers

Level 3:
Network layer

Address formatting, addressing

Level 2:
Data link layer

Data structure, framework,
validation, troubleshooting

Data telegram, start/stop bit, validation,
troubleshooting

Level 1:

Physical layer

Mechanical and electrical connection
for transferring data

Cable, power supply unit, data
decoupling, APM, power supply

AS-Interface system

System Manual, 11/2008, 3RK2703-3BB02-1AA1

53




Operating principle

4.2 Physical layer

4.2

4.2.1

422

Physical layer

Elements in the physical layer

This chapter provides information on the following:

® The AS-Interface cable and network

The AS-Interface power supply and data decoupling

Modulation procedure

The AS-Interface cable

Properties of the AS-Interface cable

Ve

54

The AS-Interface cable connects all the network nodes.
The cable has two wires (ASI + and ASI -) and is unshielded.

The trapezoidal profile with the profiled lug ensures a high degree of protection against
polarity reversal (mechanical code).

The shaped cable transfers data and power.

The AS-Interface shaped cable offers a high degree of flexibility when you structure
network topologies, which means they can be optimized in line with physical conditions.

Line, star, tree as well as any other combination of topology configurations are possible.

The nodes can be connected at any point in the network.

Up to 62 slaves, one master, and up to four additional passive nodes (without their own AS-i
address) can be connected to a network.

No shielding is required. The cable must not be twisted. A line terminator is not required.

The total length of the cable is restricted to 100 m. A range of components (e.g. repeater,
extension plug) are available for extending the maximum length of the cable.

The nodes receive their power supply via the same cable with a rated voltage of 24 V DC
and a total current of up to 8 A.

AS-Interface system
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4.2 Physical layer

Electrical specifications for the AS-Interface cable

In principle, any two-wire cable that complies with the following electrical specifications can
be used as an AS-Interface cable.

ASi+ @&— R’ /4

L/4 4 L'/4 R /4 —@® ASi+

ASi- @— R /4

AS-Interface system

L/4 @ L'/4 R /4 —® ASi-

Specification:

® R <90 mQ/m

e |'400to 1300 nH/m

® (C'<80pF/m

o G'<5uS/m

= Surge impedance |Z| in the range of 70 to 140 Q

= Group delay time t' < 8.3 ns/m

Note

An unshielded standard round cable (HO5VV-F 2 x 1.5 mm2) in accordance with the AS-i
specifications can also be used for special applications.

Note
Using cables that do not comply with AS-i specifications

If a cable that does not comply with the specifications above (shielded cable in particular) is
used as an AS-i cable, a correction factor of 1.3. must be taken into account when the length
of this cable is calculated.

From an electrical point of view, therefore, approx. 75 m of a non-compliant cable
corresponds 100 m of an AS-i-compliant cable.

System Manual, 11/2008, 3RK2703-3BB02-1AA1 55



Operating principle

4.2 Physical layer
423 The AS-Interface power supply

Functions of the AS-Interface power supply unit

Because both data and energy are transferred via the same cable for AS-Interface, the
power supply is part of the physical layer.

For this reason, AS-Interface power supply units have a special design.

———— — — —_— —_— —_— — — — — —_— — —

Symmetrization Data decoupling

| PELV '____| '____||

| i i l | i | ASi+

- M =
\

Primary ower
voltage Eack

NO————

L | | O Ground

i ASi-

PE O——— — |

|

Figure 4-1 AS-Interface power supply unit

Each AS-Interface power supply unit performs four functions.

e Supplies the network with a rated voltage of 30 V DC
To ensure that 24 V DC can also be ensured at the end of the AS-Interface network, the
power supply unit has been specified with a rated voltage of 30 V.
This design permits a voltage drop of approx. 3 V via the AS-Interface cable and another
3 Vin all the slaves where the data and power path must be separated again.
In principle, the current supplied to the AS-Interface network can be set as required. In
practice, approx. 8 A is a sensible setting due to the standard conductor cross-sections of
the AS-Interface cables.

AS-Interface system
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AS-Interface system

4.2 Physical layer

® Protective separation

AS-Interface is designed as a system for low voltages with protection separation (PELV:
"Protective Extra Low Voltage" to IEC 60364-4-41). For this reason, a power supply unit
that takes its primary voltage from 115V AC or 230 V AC requires protective separation
between the primary and secondary voltage in accordance with the applicable IEC
standards.

The PELV protective measure means that there is no need for a PE conductor. Other
special shock-hazard measures are not required either.

Balancing the network

AS-Interface is operated as a symmetrical, ungrounded system. To ensure optimum
interference immunity against symmetrical coupled-in noise, the AS-Interface cable must
be designed to be as symmetrical as possible. A balancing circuit can be used for this
purpose. The "ground" connection must be grounded at a suitable point in the machine or
plant. With AS-Interface, only this point can be connected to ground (GND) directly.
Proper balancing means that the cable does not need to be shielded or twisted.

Data decoupling

The data decoupling network is normally integrated in the AS-Interface power supply unit.
It has two inductors of 50 pH each and two 39 Q resistors connected in parallel. This
network ensures that data transfer is not short-circuited by the power supply. At the same
time, it converts the current pulses generated by the AS-Interface transmitters to voltage
pulses that can be detected by the AS-Interface receivers.
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4.2 Physical layer

424 The AS-Interface modulation procedure

How alternating pulse modulation (APM) works

Transmitter

LD

—

Data

Power .
decoupling

supply unit

() | | AS-Interface network
|
=

SR I_ N

[ =

Receiver

To transfer data, AS-Interface uses alternating pulse modulation (APM) with virtually
sine2-shaped current/voltage pulses, which means that the following prerequisites are
fulfilled:

® The message signal is superimposed on the power supply for the actuators and sensors
and must be free of DC current.

® The transmitter must be able to generate the signal as efficiently as possible.

® Since the AS-Interface cable has a steeply-rising damping characteristic over the
frequency, the message signal must have a narrow band.

APM transfers the data serially in the baseband and is free of DC current.

AS-Interface system
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4.2 Physical layer

The individual steps involved in alternating pulse modulation (APM)

M 010 11 1010 1+ 1 1 1 .

1. Send bit sequence

2. With this coding type, the information regarding the level
switch is in the center of the bit. With a logical zero, the
signal in the center of the bit switches from "high" to "low"
(and vice versa with a logical one).

The send bit sequence is recoded as a bit sequence that
carries out a phase change whenever the send signal
changes (Manchester coding).

@)

3. This bit sequence is converted to a send current.

@)

4. The send current is converted by the inductor in the AS-i
power supply unit to a voltage, which can be detected by the
receiver:

When the send current increases, this results in a negative
voltage pulse (and vice versa).

®)

5. The receiver detects these voltage signals on the cable
and converts them to the send bit sequence; it interprets the
first negative pulse as the start bit of a message.

(6) 01 01+ 1.1 01 01 11 1.

6. Bit sequence received

The special shaping of the send current pulses means that the radiation of high-frequency
electromagnetic waves is reduced to the extent that cables that the non-shielded AS-i cable
complies with the prescribed limit values.

Alternating pulse modulation and the required topology criteria enable bit times of 6 ys and,
in turn, a gross transmission rate of 167 kbit/s to be achieved.

AS-Interface system
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4.2 Physical layer

Permissible limit values for alternating pulse modulation

-

EATAW AN EAT

N

-

J

]

[
Voltage [M]

—

—

. Voltage [M]

w
|
]
|
]

-5

0 10 20 30 40 50 _
Time [ps] Time [us]

Response from slave near power supply unit Re_?ponse from slave far from power supply
uni

The AS-Interface data transfer amplitude can fluctuate within relatively wide limits. The
differences result from the tree-like branched network and the cable, which is terminated at
just one end by the power supply unit.

Thanks to this stable operating principle, AS-Interface permits a high degree of flexibility with
regard to the topology.

Limit values within a telegram

60

3

; A ] 1.“} *flij 17.-’}- TII“ Permissible amplitude fluctuations:
o lI I|' r.,l | " . I| 35% of Umax

I B v /L Permissible overshooting:
N ol max. 30% of amplitude Umax

3 10 20 30 40 50
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4.2 Physical layer

Limit values for the pulse edges

aonl [ i Permissible fluctuations of the pulse edges
T T with respect to time:
HEEN
J

(nx 3 ps) + 1/-0.5 us
(measured from the first negative edge)

Note

Radiated emissions:

Due to the narrow spectral bandwidth of sine2 pulse modulation used for AS-i and the
symmetrical design, radiated emissions from the AS-i system are minimal. Other devices are
not affected.

Noise immunity:

The symmetrical design and the coding method used (Manchester coding, APM (alternating
pulse modulation)) ensure that AS-i is highly immune to noise. In noisy industrial
environments, transmission errors are impossible to avoid. These are detected by the coding
procedure, however, and rejected as invalid. This means that the data made available to
users is always reliable.

AS-Interface system
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4.2 Physical layer

425 Structure of the AS-Interface system

System components
An AS-i system essentially comprises three components:
® A master
® An AS-i power supply unit

® Nodes (slaves with integrated AS-i connection / AS-i modules)

SPS [l_ AS-i Master Power Supply
0
®
® ®
® ®
® ®
®
QO
@
Slave
Slave
® ®
® ®
® ®
® ®
@ Ql
Slave Slave

Figure 4-2  Structure of the AS-i system

The AS-i master

The AS-i master controls data exchange with the connected nodes by means of cyclic
polling.

During a cycle, four data bits are exchanged with each slave in both the input and output
direction.

AS-i power supply unit

Thanks to integrated data decoupling, the AS-i power supply unit allows data and energy to
be transferred simultaneously via a two-wire cable.

AS-Interface system
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4.2 Physical layer
426 Alternative structures

Direct or distributed structure

AS-Interface can be integrated as required in the existing structure with communications
processors and routers.

AS-Interface connected directly to the controller

As a communications processor (CP), the master is an integral part of the controller
(e.g. ET 200, SIMATIC S7-200 and SIMATIC S7-300).

SPS I AS-i Master
\

Slave Slave Slave Power Supply
Slave Slave

Figure 4-3  Direct connection to the controller

AS-Interface system
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4.2 Physical layer

AS-Interface as a subsystem

If AS-Interface is configured as a subsystem on a higher-level bus system, routers (links)
(e.g. IE/AS-i LINK PN 10, DP/AS-i LINK Advanced or DP/AS-Interface Link 20E) are used as
the AS-Interface master.

This configuration allows functional units to be set up and commissioned before the central
controller is fully programmed.

SPS SPS

PR O
NILETT

IE/AS-i LINK PN IO DP/AS-i LINK
Advanced
Slave Power Suppy  Power Suppy Slave Slave Slave Slave Power Suppy
Slave Slave Slave Slave Slave Slave

Figure 4-4  AS-Interface as a subsystem

427 Cable lengths and extending an AS-i network

Master PowerSupply Power Supply

. . Slave Slave Slave Slave Repeater . Slave Slave Slave Slave
2 el s g2 B2l g [
20| 2o G| (| (m ©

100 m 100 m

ol

Figure 4-5 Network extension - so far max. 100 m per segment

An AS-i line can be up to 100 m long without additional components. Repeaters can be
used, however, to increase the length of the line. 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.

AS-Interface system
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4.2 Physical layer
Master Power Supply AS-i
Repeater Power Supply Extension Plug
Slave Slave Slave Slave - ‘ Slave Slave Slave Slave '
[) ] ) [ o ) [l )
5| [2o|[Eo| [Eo %ol [Ec| (&=l (%o
Re| 2a] Re [Re Ro| [2sl 26| [Bs

200 m

Figure 4-6  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 line to 200 m. Since repeaters
cannot be connected in series when they are used in conjunction with AS-i extension plugs,
this results in a maximum distance of 400 m between the master and slave and a maximum
cable extension of 600 m (master in the center of the network). Repeaters can be connected
in parallel in a star configuration each with up to 200 m long segments.

AS- Power Supply  Master Power Supply Asi  Power Supply AS-i
Extension Plug E i] E Extension Plug H Extension Plug
Slave Slave Slave Slave Repeater Slave Slave Slave Slave Repeater Slave Slave Slave Slave
o|[e o] [Fe o|[e o] [me o [e ol [be
20120 29|20 ? %o|[&=o| |00 ? 20|20 [Eol| (%0
el [2s| (&5 |25 & el (2B (5 [%E b B pe| BB [EE RS
200 m 200 m 200 m
600 m

Figure 4-7  Network extension - now with AS-i extension plug, max. 200 m per segment, only one repeater connected in
series

The network can be extended even further if additional network components are used. An
extender can increase the length of the AS-Interface cable by 100 m. When this is used,
however, the first subline must not contain any slaves.
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4.3 Data link layer

4.3

4.3.1

43.2

Data link layer

The elements of the data link layer
This chapter provides information on the following:
® The AS-Interface bus access procedure
® The AS-Interface message

e Data backup

The AS-Interface bus access procedure

Master/slave procedure with cyclic polling

AS-Interface
Master

66

Call of all slaves

1535 Y 3 8 i Y i Y ) 15 Y 2 I o Y E ) 53 5 e e
Master call —_— Master call e Master call —_—
Slave 1A Slave 2A Slave 31A
\ 0o
[(EEEEED DEEEE-T] DEEEEEE
D PR
Response Response Response
Slave 1A Slave 2A Slave 31A

Response of all slaves

In the master/slave procedure with cyclic polling, the master polls all the connected slaves
one after the other at defined intervals and reads the responses.
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System Manual, 11/2008, 3RK2703-3BB02-1AA1



Operating principle

4.3 Data link layer

Cycle time for AS-Interface

The bit time for AS-i is 6 ys. A transaction (master call and slave response normally take
156 us). With 31 slaves and one management call per cycle, the cycle time is 5 ms.

The cycle time comprises different intervals:

® Times with exact duration
— Master call: 14 bit times exactly
— Slave response: 7 bit times exactly

e \Waiting and synchronization times with non-fixed duration
— Master interval: at least 2 bit times, max. 10 bit times

— Slave interval:
under normal circumstances, synchronized: 1.5 to 2 bit times
during startup, non-synchronized: 4 bit times

43.3 The AS-Interface message

Structure
Master call = 14 bit times <— Slave response = 7 bit times=»
@@E | e s e e [ oA [l e ¢ ||
5-bit address — <= 5-bit information — 4 4-bit information =

An AS-Interface message comprises the following elements:
e Master call: each master call comprises exactly 14 bit times
e Master interval: at least 2 bit times, max. 10 bit times
® Slave response: each slave response comprises exactly 7 bit times
e Slave interval:
— under normal circumstances with synchronized slave: 1.5 to 2 bit times

— During startup with non-synchronized slave: 4 bit times

AS-Interface system
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4.3 Data link layer

Structure of master call to standard slave

(s e[ 4] o ) ] 0 s =

ST Start bit Marks the beginning of the master call. The following always applies: ST =0
CB Control bit Indicates the type of call in the information bits
B 0 = data/parameter/addressing call
1 = command call

Address These 5 address bits contain the address of the slave that is being called

n Information | Depending on the call type, these 5 information bits contain the information sent to the slave.
Parity bit This means that the sum of all "1s" in the master call must be even

(the end bit is not counted here).
End bit Marks the end of the master call. The following always applies: EB = 1

Structure of the standard slave response

o 0 [ [0 e e =

‘ ST ‘ Start bit Marks the beginning of the slave response. The following always applies: ST =0
m Information These 4 bits contain the information sent to the master.
Parity bit This means that the sum of all "1s" in the slave response must be even
(the end bit is not counted here).
. End bit Marks the end of the slave response. The following always applies: EB = 1
EB

68

AS-Interface system
System Manual, 11/2008, 3RK2703-3BB02-1AA1



Operating principle
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4.4 Application layer

441 AS-Interface module parameters

When the system is started up, the master sends parameters to each slave in order to define
its physical properties. The parameters are stored temporarily in the slave. The slave sends
a parameter echo, which means that is ready to exchange data with the master.

Parameter bits

Parameter bits are usually called "parameters" for short. These parameters can be used to
set the properties of the slaves (e.g. the signal range for A/B slaves, 0-20 mA or 4-20 mA). A
parameter set comprising 4 parameter bits (default value: 1111uin) is defined for each slave
in the master. The properties of most digital slaves are predefined and cannot be changed.
The default value is usually sent for these slaves. With A/B slaves, only 3 bits are available
because the highest bit is used for determining the address.

To find out which parameter bits can be used to set which slave properties, see the
operating instructions issued by the slave manufacturer.

In the SIMATIC system, you can set the slave properties in plain text via HW Config for all
the current masters. The parameter bits are then set accordingly by the system. This means
that you do not have to refer to the parameter lists in the operating instructions.

Configured parameters / permanent parameters

The parameter sets defined in the master are stored in a permanent memory in the master,
that is, the parameter bits are not lost when the master is switched off.

Current parameters / parameter image

When the master is switched on or once Profibus/Profinet communication has begun (e.g.
insert/remove plug or download the HW Config data to the station), the parameter bits are
copied from the permanent memory to a volatile memory in the master. These are then
transferred to the individual slaves.

When the master is switched on, each slave automatically receives the current parameter
bits from the master. These are then stored in a volatile memory, that is, these values are
lost in the event of a power failure.

Parameter bits cannot be read from the slave. In the parameter image, the master stores the
values that were last written to the slaves.

Note

If parameters are sent to the slave by means of the addressing unit, the slave "forgets" these
parameters as soon as it is disconnected from the addressing unit. The parameters active in
the slave are always defined by the connected AS-i master.
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Parameter echo

If the master sends parameter bits to the slave, the slave responds with a parameter echo.
The parameter echo is a block of 4 bits in each slave, but it cannot be read directly. In
principle, it is completely independent of the parameter bit values that are sent. The master
saves the parameter echo to a volatile memory. Once the parameter echo has been sent,
the slave begins exchanging data cyclically. If a slave fails, the master sets the parameter
echo, which is stored internally, to the default value 1111 bin.

Parameter string
Only special AS-i slaves (with the slave profile 7.2 or 7.4) contain the parameter string.

No AS-i slaves from Siemens currently use this parameter string.

The parameter string is stored in the slave permanently (non-volatile) and can be written or
read. It comprises several parameter bytes with a length of up to 220 bytes. For more
information about the parameter string, see the operating instructions issued by the slave
manufacturer.

Data cannot be exchanged cyclically when the parameter string is being transferred from the
master to the slave (or vice versa). For this reason, the system must be switched to
parameter string exchange mode. The parameter bits and parameter echoes which, as a
result, are not actually available to users, are required for this purpose.

AS-Interface system
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4.4.2

4.4 Application layer

Setting parameters via the ASI_3422 command interface

ASI| 3422 command interface

This function block can be used to transfer changes from the PLC to the permanent memory
in the master and read them back to the PLC.

The FC can be adapted for non-SIMATIC systems (see the instructions in the link description
provided by the manufacturer).

You can download the FC function block "ASI_3422" from the following address:
www.siemens.de/automation/service&support

Commands available in the ASI_3422 command interface

Call
00hex

01hex

39hex

1 9hex
3Ahex

1 Ahex

3Chex

1Chex

AS-Interface system

Writes the parameters for an individual slave to the permanent memory.
This does not affect the parameter image.

No data is forwarded to the slave.

Reads the parameters for an individual slave from the permanent memory.
Independent of the content of the parameter image and status of the slave.

Reads the complete configuration of the AS-i bus, including all the current parameters from the
parameter images of all the slaves.

Same as call 39nex, but for older masters (without A/B slaves, spec. 2.0)

Writes the complete configuration of the AS-i bus to the master, that is, parameters are overwritten in the
permanent memory and copied automatically to the parameter image, which is then forwarded
automatically to the slaves.

This call performs a full reset on the AS-i bus, that is, all the slaves are momentarily "switched off" and
then restart cyclic data exchange.

Same as call 3Anex, but for older masters (without A/B slaves, spec. 2.0)

Note

With more recent masters, this call is executed in both configuration mode and protected
mode.

With older masters, this call is only executed in configuration mode, that is, the master may
have to be switched from protected mode to configuration mode (e.g. via call OChex - set
operating mode).

Writes the current parameters for all slaves to the parameter image.
This does not affect the permanent memory.

The master only transfers the parameters whose values have changed vis-a-vis the previous parameter
image to the slaves (i.e. slaves whose parameters have not changed do not send a parameter echo to
the master).

Same as call 3Crex, but for older masters (without A/B slaves, spec. 2.0)
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4.4 Application layer

03hex o Writes the current parameters for an individual slave to the parameter image.
e This does not affect the permanent memory.
e The master transfers the parameters to the slaves regardless of whether the parameter value has been

ch

anged and forwards the parameter echo received from the slave directly in the command response to

the user.
04hex e Copies the parameter image to the permanent memory.

443 Setting parameters via the display/WBM

Prerequisites

DP/AS-i Link Advanced and IE/AS-i Link PN 10 offer a range of functions via WBM that can
be used via an Internet browser.

A Java script is required for this purpose, which is stored in the links and loaded by the
browser.

An IP address with a suitable subnet screen form must be set in the link (DP/AS-i Link
Advanced or IE/AS-i Link PN 1O).

To access the link via WBM, you need a PC with an Internet browser. We recommend
Microsoft Internet Explorer (as of version 6.0).

Java must be active in the browser so that the script can be executed.

The PC must be connected to the LAN connection of the link by means of a standard or
crossed Ethernet cable (autocrossing).

Note
In this configuration, the PC is not connected to the LAN (company network).

To enable both the LAN and link to be used at the same time, a second network card or a
USB Ethernet adapter are recommended.

If you require direct integration in the LAN, contact your network administrator.

72

Note

The browser must be set in such a way that whenever it accesses a page, it always
downloads the latest version from the server. In Internet Explorer, you can set this by
choosing Tools > Internet Options... > General and then "Settings..." under "Temporary
Internet files".
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Note
Firewall

When a firewall is used, you must ensure that the following ports can be accessed:
e TFTP port 69

e http port 80/TCP

e SNMP port 161/UDP

e SNTP port 25

e Trap port 162/UDP

Setting the IP address/subnet screen form on the link

1. Deactivate DHCP:
In the link display, choose the sub-menu IND. ETHERNET > DHCP.
Deselect the checkbox.

2. Set the IP address
Choose the sub-menu ETHERNET > IP Address.
Enter the IP address using the cursor keys, e.g.:

192.168.000.001

1. Set the subnet address
Choose the sub-menu ETHERNET > Subnet Mask.
Enter the subnet address using the cursor keys, e.g.:

255.255.255.000

1. Set the gateway address
Choose the sub-menu ETHERNET > Gateway.
Enter the gateway address using the cursor keys e.g.:

000.000.000.000

These settings must be compared with the network settings on the PC.
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4.4 Application layer

Network settings on the PC

1. On your PC, choose Start > Settings > Control Panel > Network Connections.
Choose a connection and display its properties
on the General tab. This connection uses the following element "Internet Protocol
(TCP/IP)". Display its properties.

2. Select "Use Following IP Address" and enter the IP address and subnet mask e.qg.:

IP Address 192.168.000.010
Subnet Mask 255.255.255.000

Starting the WBM
To start the WBM, enter the following data in your browser:
http://<IP address of the link>

For example:

http://192.168.000.001

The WBM starts with the system configuration menu. You now have read access to the
menus.

You have to log in if you want to make any changes.

Login

SIEMENS
DP-AS-i-LINK
Hame: System Configuration
P asamard:
Login
General | Settings
Note

The screenshots are from Microsoft Internet Explorer Version 6.0. If you are using a different
browser (e.g. Netscape, Mozilla etc.), the menus may differ.
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In this screen, make the following settings:
® Name

® Password

The factory default settings are as follows:

Name admin
Password admin

Confirm your entries by choosing "Login".

NOTICE

You must change your password for security reasons. When the factory settings are
restored, the password is also reset.

Note
You cannot make any changes without logging in.

If you do not carry out any actions for more than five minutes (this default setting can be
changed), the system logs you off automatically.

AS-Interface system
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4.4 Application layer

"AS-i Slaves Total Configuration" tab
The menu is divided into two areas and covers all the slaves detected on this line:

® Detected:
All the slaves detected on this line are listed here, including their configuration (display
fields).

e Configured:
You can set the configuration data for the slaves here.

Hame: | admin AS-i Slaves Total Configuration on line 1
Lensnt =

Status | Total Configuration

Datected Condigured

4] 11] {1} ] 02 =B 18] (1] (|1} | 2 Dialete
Slave address; DA Detected; [T
Configuration [ 4 F F
Slave sddress: 104 Detected: Configwed:
Configurafon; 7 o F F = 7 v] F r Dalete

£ CORRE AT parametertits: [ 7 [ = 7 | | = = 7 |
W:—M Detected: [T Corfimand AL \@
Configuralion; F F F F r r F r Dalele
Parameter bits: = F F = I3 = = =
Slave address: 304 Detected: [T Configued: [
Configuraton: F F F F F F F F Delete
Parameter bits: = F F F =2 =) = =
Slave address:  AGA) Detected: [T Configued: [T
Configuraton: r F F r F r F r Dalele
Parameter bits: = F F = ~ =3 =3 =
Slave address:  S0A) Detactad: [T Conflgued: [T
Condiguration: F F F F F r F r Dalede =
4| ] »
Rafresh

@ = Parameter image

@ = Permanent parameters
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"AS-i Slave Diagnostics" tab

This menu contains all the relevant data for the selected slave.

Mama: admin AS-i Slave Diagnostics on line 1

pesent | A4 [slawin = b -
Diagnasiics | Confiuration | Cyckic Data | Current Parameters | String Transior I
=
Detected Configured 7
I n i L3 10 in ni o2
Corfiguration: 7 o F F 7 o F F
Ba 3 Bit 2 Bit 1 Bit 0 Bit 3 Bit 2 Bit 1 Ba0
Pararnisber bits F F F F F F F F

Pararmgier gcho F F F F

Binary inputs F ] 1} r
Binany outputs r = r r

Stave statys:. [l Activated
AddrassD volalla:
1) § ity @aroe
End bil aror,
EPROM arror.

Stave failure: 0

H E A=A

Mizsing slave frame. 1
Bad slane frame;

Sl VO @rror

Slave probacol emror

2 2 8 9

Bad master frame:

d  off

Reafresh Reszet

AS-Interface system
System Manual, 11/2008, 3RK2703-3BB02-1AA1 77



Operating principle
4.4 Application layer

"AS-i Slave current parameters" tab
In this menu, you can set the parameter bits. The parameter echo is returned.
Note that these changes are only valid until the DP master is started. The system is then
restarted with the configured parameter values.

Mama: admin AS-i Slave current parameters on line 1

Lseet | A [Swermy =] B
Damostics | Comration | Cyraebata | Curerspotamerses | S ranior I

Pararniber bits = F 1= =)
Parameder echo F F F F
» Simas
Rafresh Apply

AS-Interface system
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5.1 Technical development of the AS-Interface

Figure 5-1  AS-i technical development: Levels of the AS-Interface Complete Specification

AS-Interface system
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5.2 System limits of the AS-Interface specification

5.2 System limits of the AS-Interface specification
AS-Interface Max. no. of slaves No. of digital No. of digital
specification inputs outputs
digital analog ASlsafe
Version 2.0 31 31 31 31x4=124 31x4=124
Version 2.1 62 31 31 62 x 4 =248 62 x 3 = 186
Version 3.0 62 62 31 62 x 8 =496 62 x 8 = 496
5.3 Extensions of the AS-Interface specification 2.1

® AS-Interface specification 2.1 enables the number of network nodes to be double from
31 to 62. The "advanced addressing" function can be used to split the 31 addresses
supported in an AS-Interface network.

e |f this function is used for all 31 slaves, this means that max. 62 nodes can be
implemented in an AS-Interface network. The A/B slaves can be equipped with a
maximum of four inputs and three outputs. Advanced addressing can be used for digital
slaves but not for analog slaves or safety-oriented slaves (ASlsafe).

e AS-Interface specification V2.1 also features an integrated analog value transfer function.
Integrated here means that the AS-i master is responsible for compiling the analog values
over several AS-i cycles. This relieves the workload on the user program. Depending on
the master, the values can now be transferred to the PLC by means of a transfer call or
transferred to the process image. Analog values can be accessed here just as easily as
digital values. The integrated analog value transfer function can be used with analog
slaves that support profiles 7.3 and 7.4.

54 Extensions of the AS-Interface specification 3.0

® AS-Interface specification 3.0 enables a maximum of 1000 digital inputs/outputs to be
connected (profile S-7.A.A: 8D1/8DO as A/B slave).

e New profiles allow advanced addressing to be used for analog slaves too.
e "Fast analog profiles" accelerate the speed at which analog values are transferred.

® Flexible use of analog modules: resolution (12/14 bits) and single/double channel can be
set as required.

® Asynchronous serial protocol 100 baud or 50 baud bidirectional.

AS-Interface system
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5.5 AS-Interface master: depending on the AS-Interface specification
version

To operate A/B slaves in an AS-Interface network, master modules that comply with
specification 2.1 at least must also be used.

A/B technology is supported by SIMATIC S7 masters and the DP/AS-Interface links from
Siemens. Only standard and A slaves (= A/B slave with an A address) can be operated on
masters that do not support specification 2.1.

The default sub-address of A/B slaves is "A".

The new masters to specification 3.0 support all the new slave profiles and are also
downward compatible.

AS-Interface specification Available masters

Version 2.1 S7-200 (CP 243-2), S7-300 (CP 343-2, 343-2P),
DP/AS-i Link 20E

Version 3.0 DP/AS Link Advanced or IE/AS-i Link PN 1O

For the AS-Interface specification applicable to the relevant slave, see "Selection and
ordering data".

For the exact slave profile, see "Technical specifications".

5.6 Communication cycle: depending on the AS-Interface specification
version
AS-Interface specification Max. cycle time Slave profile
Version 2.0 5ms S-X.0, S-X.1, S-X.F
Version 2.1 5 ms for 31 slaves S-X.A, S-7.3,S-7.4, S-7.F
10 ms for 62 slaves
Version 3.0 As for version 2.1, and profile specific, S-7.5.5; S-7.A.5, S-B.A.5; S-7.A.7,

10 ms for inputs/outputs (e.g. 20 ms for 5.7 A 8: S-7.A.9, S-7.AA, S-6.0
4DI1/4DO and 40 ms for 8DI/8DO)

Standard slaves are polled in each cycle (max. cycle time: 5 ms). If just one A or B slave is
installed at an address, this slave is also polled in each cycle (max. cycle time: 5 ms). If an
A/B slave pair is installed at an address, the A slave is polled in the first cycle and the

B slave is polled in the next cycle (max. cycle time: 10 ms). If only a standard and/or A slave
is installed in a network, the cycle time is the same as that for standard masters (max. cycle
time: 5 ms).
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5.6 Communication cycle.: depending on the AS-Interface specification version

The AS-Interface specification for the relevant slave is specified in "Technical specifications"
along with the exact slave profile.

Any combination of slave types can be used in the same AS-Interface network.

AS-Interface system
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6.1 SIMATIC integrated masters

6.1.1 Overview

AS-Interface master operating modes

Each AS-i master has two operating modes:
e (Configuration mode

® Protected mode

Configuration mode

Protected mode

AS-Interface system

Configuration mode is used for commissioning an AS-i installation:

® The AS-i master can exchange data with any AS-i slave connected to the AS-i cable
(except for the AS-i slave with address "0").

® New AS-i slaves on the bus are immediately detected, activated, and included in cyclic
data exchange.

® The AS-i master cannot issue any error messages to the PLC via the slaves.

If the AS-i master is operated in configuration mode when a plant is in production mode, all
the I/O data can be freely exchanged with the PLC, although any fault messages are
suppressed.

In protected mode, the AS-i master only exchanges data with the configured AS-i slaves.

If any discrepancies between the target and actual configuration are identified, the AS-i
master can output a fault message to the PLC automatically.

Potential discrepancies:
® The AS-i slave is configured but is either not available or defective.
® The AS-i slave is configured but the wrong AS-i slave type has been connected.

® The AS-i slave has not been configured but is available on the bus.

System Manual, 11/2008, 3RK2703-3BB02-1AA1
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6.1 SIMATIC integrated masters

6.1.2 CP 243-2

6.1.2.1 Overview

Master connection for CPUs 22x for the state-of-the-art SIMATIC S7-200 generation

The CP 243-2 is the AS-Interface master for the state-of-the-art SIMATIC S7-200
generation. The communications processor (6GK1 243-2AX01-0AX0) supports the extended
AS-Interface specification V2.1 and offers the following functions:

® Supports up to 62 AS-Interface slaves and features an integrated analog value transfer
function (in accordance with the extended AS-Interface specification V2.1)

e Supports all the AS-Interface master functions in accordance with the extended
AS-Interface specification V2.1.

e Displays indicating the operating state and LEDs on the front plate indicating the
operational readiness of the connected slaves.

e Fault indications (including AS-Interface voltage errors, configuration errors) by means of
LEDs on the front plate.

® Compact housing in keeping with the design of the state-of-the-art SIMATIC S7-200
generation.

Benefits

e SIMATIC S7-200 offers greater flexibility and a wider range of applications thanks to the
increased number of

® Available digital and analog inputs/outputs

® Commissioning times reduced thanks to the simple configuration process at the touch of
a button.

e The LED displays help reduce downtime and service times in the event of a fault.
e CP status
— All the connected slaves and their operational readiness are displayed.

— The AS-Interface supply voltage is monitored.

Scope of application

The CP 243-2 is the AS-Interface master connection and is designed exclusively for the
CPUs 22x of the state-of-the-art SIMATIC S7-200 generation. The AS-Interface dramatically
increases the number of available digital inputs and outputs for S7-200 (max. 248 DI /

186 DO for each CP).

Integrated analog value processing also means that analog values (max. 31 analog slaves
for each CP, each with up to 4 channels) are also available on the AS-Interface for the
S7-200. Up to two 243-2 CPs can be operated on the S7-200 simultaneously.
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Structure

The CP 243-2 is connected to the S7-200 in the same way as an expansion module. It is
equipped with:

® Two terminal connections for connecting the AS-Interface cable directly.

e | EDs on the front plate for indicating the operating state and operational readiness of all
the connected and activated slaves.

e Two pushbuttons for indicating the status information of the slaves, switching the
operating state, and adopting the existing actual configuration as a target configuration.

Function

The CP 243-2 supports all the functions defined in the extended AS-Interface specification
V2.1, which means that dual address assignments (A-B) allow up to 62 digital or 31 analog
slaves to be operated on the AS-Interface.

Thanks to integrated analog value processing, the analog values can be accessed just as
easily as digital values.

In the process image for the S7-200, the CP 243-2 is assigned one digital input byte (status
byte), one digital output byte (control byte), and eight analog input words and 8 analog
output words. As a result, the CP 243-2 occupies two slots. The status and control byte can
be used to set the operating mode of the CP 243-2 via the user program.

Depending on the operating mode, the CP 243-2 defines the I/O data for the AS-Interface
slave or diagnostic values, or enables master calls (e.g. re-addressing the slaves) in the
analog address space of the S7-200.

Configuration

All the connected AS-Interface slaves can be configured at the touch of a button. No further
configuration settings need to be made for the CP.

6.1.2.2 Order numbers

Type Order no.
CP 243-2 communications processor 6GK7 243-2AX01-0XA0

For connecting SIMATIC S7-200 (2" generation) to
AS-Interface with a bus connector

Manual for CP 243-2
Including AS-Interface basics and disk with sample

programs

¢ German 6GK7243-2AX00-8AA0

e English 6GK7243-2AX00-8BA0

e French 6GK7243-2AX00-8CAQ
. 6GK7243-2AX00-8DA0

* Spanish 6GK7243-2AX00-8EAQ

e ltalian

(or can be downloaded from the Internet)
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6.1 SIMATIC integrated masters

6.1.2.3 Connecting the CP 343-2

Slots on the S7-200

Note restrictions

The CP 243-2 can be inserted in the S7-200 automation system (CPUs 22x) in any of the
slots for expansion modules.

The restrictions imposed by the CPU or power supply used apply, however. These relate to
the following areas:

® Expandability with more than one expansion module (for more information about this, see
the "SIMATIC S7-200" system manual, order no. 6ES7298-8FA24-8AHO or available as
an Internet download).

® FElectrical configuration

The maximum current consumption from the S7 backplane bus must not be exceeded. To
determine this, use the calculation table in the "SIMATIC S7-200" system manual
(order no. 6ES7298-8FA24-8AHO, or available as an Internet download).

Connections to the AS-i cable

86
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Figure 6-1 Connecting the AS-i cable

The following connections are located on the front of the CP 243-2 under the lower cover of
the front flap:

® Two connections to the AS-i cable (bridged internally)

® One connection for functional ground

The two connections for AS-i cables are bridged internally in the CP 243-2, which means
that the CP 243-2 can be "looped in" to the AS-i cable.

A\.caution

The load-carrying capacity of the AS-i connection contacts is max. 3 A. If this value is
exceeded on the AS-i cable, the CP 243-2 must not be "looped in" to the AS-i cable but
must instead be connected via a spur line (only one connection occupied on the CP 243-2).
The CP 243-2 must be connected to the protective conductor via the ground terminal.

AS-Interface system
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Note
Functional ground (terminal @)

The CP 243-2 has one connection for functional ground. This connection must be connected
to the protective conductor with as little resistance as possible.

6.1.24 Diagnostics

DOOOOOOOOODD

mmm CP 243-2
CM | CERIPWRI AS-Interface Master
AlJP APF SF Pushbuttons
01234nm N L SET
Status display

56789 =m

B slave display

1011121314 = m
151617 18 19 Bushbu
Group display 0 21222324m ushbuttons
Display

2526 27 28 29

30 Display

Slave display

®®®@®®®®®®®®

AS-i cable connection

Figure 6-2  CP 243-2 front plate

The following are located on the front plate of the CP 243-2:

® The indicator/display elements (group display, status display, slave and B slave display)
® Connection of the AS-i cable

e SET button

e DISPLAY pushbutton

® Unassigned terminal block

AS-Interface system
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Switching display statuses — DISPLAY pushbutton

You can switch between the status display (default setting) and the slave display using the
DISPLAY pushbutton. When you press the pushbutton repeatedly, the system switches to
the next display status and then finally back to the original status.

In the slave display, you can see the slaves on the AS-Interface. Five slaves are displayed
simultaneously. To switch to the next group of five slaves, press DISPLAY. The standard or
A slaves are displayed first followed by the B slaves (the "B" LED lights up).

The system switches back to the status display in the following cases:
e Once the final group has been displayed (slave 30B, 31B) and you press DISPLAY
® [f you do not press DISPLAY for a long period (approx. 8 minutes)

Meaning of the LEDs

SET button

88

Two rows of LEDs are located on the front of the CP 243-2.

e The LEDs CM, AUP, CER, APF, PWR, and SF in the top row represent the status
display.
The "B" LED indicates the B slaves. When the slave display is active, this LED also lights
up when B slaves are displayed.

® The first five LEDs in the bottom row indicate the connected slaves (slave display).
The remaining three LEDs indicate the slave group.

The meaning of the LEDs depends on the status of the group displays.

If none of the LEDs in the group display is lit, this means that the status display is active
(i.e. the LEDs CM, AUP, CER, APF, PWR, and SF show the status of the CP 243-2).

If at least one of the LEDs in the group display is lit, the system switches to the slave display
(exception: the "PWR" LED is lit).

The SET button is required for configuring the CP 243-2.

AS-Interface system
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Status display
When the status display is active, none of the group LEDs is lit.
The status display is the preselected standard display when the CP 243-2 is in its initial
state.
The LEDs have the following meaning:
LED LED Status Meaning
label color
CM Yellow | Configuration This indicates the operating mode of the CP 243-2.
mode e LED ON: configuration mode
e Display OFF: Protected mode
Configuration mode is only required commissioning the CP 243-2. In configuration
mode, the CP 243-2 activates all the connected AS-i slaves and exchanges data with
them. For more information about configuration mode, see the manual "CP 243-2
AS-Interface Master".
AUP Green | Autoprog When the CP 243 2 is in protected mode, this indicates that the address of an AS-i
available slave can be programmed automatically. Automatic address programming makes it
easier to replace a defective AS-i slave on the AS-i cable. For more information
about this, see the manual "CP 243-2 AS-Interface Master".
CER Yellow | Configuration This LED indicates whether the slave configuration detected on the AS-i cable

error

matches the target configuration (LPS) in the CP 243-2. If any discrepancies are
detected, the CER LED lights up.

The CER LED lights up in the following cases:

¢ If a configured AS-i slave is not detected on the AS-i cable (e.g. the slave has
failed).

e If an AS-i slave that has not yet been configured is detected on the AS-i cable.

¢ If a connected AS-i slave has different configuration data (/0O configuration ID
code, extended ID1 code, extended ID2 code) to the AS-i slave configured in the
CP 243-2.

e When the CP 243-2 is in the offline phase

APF Red AS-i power Indicates that the voltage from the AS-i power supply unit on the AS-i cable is too low
failure or has failed.

PWR Green | Power The PWR LED (power) indicates that the CP 243-2 is supplied with power.

SF Red System error This LED lights up in the following cases:

e The CP 243-2 detects an internal error (e.g. EEPROM defective).

e The CP 243-2 is currently unable to switch modes when the user requires this
(e.g. an AS-i slave with the address "0" exists)

AS-Interface system

System Manual, 11/2008, 3RK2703-3BB02-1AA1 89



Master

6.1 SIMATIC infegrated masters

Slave display

To switch to the slave display, press the DISPLAY pushbutton. You can also switch from
group to group by pressing DISPLAY. The slave display is active when at least one group
LED is lit.

The slave display has the following properties:
e |[f the CP 243-2 is in configuration mode, all the detected AS-i slaves are displayed.

e |[f the CP 243-2 is in protected mode, all the active AS-i slaves are displayed. In protected
mode, the relevant LED starts flashing if AS-i slaves have either failed or if they have
been detected but not configured.

Details of the display statuses

The AS-i slaves are displayed in groups of five. The three group LEDs indicate (binary
coded) which group of five is being displayed. The five LEDs in the slave display then
indicate the detected or active AS-i slaves within this group.

To determine which slaves are active, find the group (row) in which the boxes equate to the
group LEDs that are lit. The LEDs in the slave display that are currently lit indicate which
slaves within this group are currently active.

If a group of B slaves is displayed, the "B" LED also lights up.

Example of a slave display

90
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CP 243-2
AS-Interface Master

The intersections
mark slave 6
and slave 8

Display

LED/column 2 + 4 2. Group

Figure 6-3  Example of a slave display
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In the above image, you can see the following:

6.1 SIMATIC integrated masters

® The 2nd group LED is lit, that is, the 2nd row from the top (2" = 24ec; 2nd group of 5;

slaves 5-9).

e |f the 2nd and 4th LEDS in the slave display are also lit, this means that slave 6 and 8 are

active.

e |fthe "B" LED is also lit, this means in this example that slave 6B and 8B are active.

Technical specifications

Technical specifications

AS-Interface specification

V2.1

Interfaces

e Assignment of analog address space in
addressing unit

Accordingly, 2 1/0 modules
(8 DI/8 DO and 8 Al/8 AO)

e AS-Interface connection

Terminal connection

Current consumption

e Via backplane bus

Typ.220mA at 5V DC

e Via AS-Interface from the AS-Interface Max. 100 mA
shaped cables
Power loss Approx. 2 W

Permissible ambient conditions

e Operating temperature

e Horizontal installation

0°C to +55°C

e Vertical installation

0°C to +45°C

e Transport / storage temperature

-40°C to +70°C

¢ Relative humidity

Max. 95% at +25°C

Design

e Module format

S7-22x expansion module

e Dimensions (W x H x D) in mm

71.2x 80 x 62 (H+16 mm with holes for wall
mounting)

o Weight

Approx. 250 g

e Space requirements

1 slot

AS-Interface system
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6.1.3 CP 343-2, CP 343-2 P

6.1.3.1 Overview

Difference between the CP 343-2 and CP 343-2 P

The functions supported by the two device types CP 343-2 and CP 343-2 P are largely the
same. The CP 343-2 P, however, features additional configuration options in STEP 7.

For this reason, the CP 343-2 P module must not be considered as a replacement for the
CP 343-2, which will continue to be available.

In the following description, a distinction is only made between the types when different
performance features are described. Unless otherwise indicated, this information provided
for CP 343-2 applies to both device types.

Master connection for SIMATIC S7-300 and ET 200M

=

L

Benefits

92

The CP 343-2 is the AS-Interface master for SIMATIC S7-300 programmable logic controller
and the distributed I/O device ET 200M. The communications processor offers the following
functions:

Supports up to 62 AS-Interface slaves and features an integrated analog value transfer
function (in accordance with the extended AS-Interface specification V2.1)

Supports all the AS-Interface master functions in accordance with the extended
AS-Interface specification V2.1.

Displays indicating the operating state and LEDs on the front plate indicating the
operational readiness of the connected slaves.

Fault indications (including AS-Interface voltage errors, configuration errors) by means of
LEDs on the front plate.

Compact housing in keeping with the design of the SIMATIC S7-300.

CP 343-2 P only: supports the configuration of the AS-Interface network with STEP 7 as
of V5.2.

Commissioning times reduced thanks to the simple configuration process at the touch of
a button.

Flexible, distributed structures can be created when the device is implemented in the DP
slave ET 200M.

The LED displays help reduce downtime and service times in the event of a fault:
— Status of the AS-Interface network

— Connected slaves and their operational readiness

— The AS-Interface supply voltage is monitored.

Cuts the cost of storage and spare parts storage because the CP can be used for both
the SIMATIC S7-300 and ET 200M.

With the option of connecting 62 slaves along with integrated analog value processing,
this device is suitable even for complex applications.

AS-Interface system
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® CP 343-2 P only: improved system documentation and support during servicing because
the AS-Interface configuration is documented in the STEP 7 project.

Scope of application

Features

Function

Configuration

AS-Interface system

The CP 343-2 is the AS-Interface master connection for SIMATIC S7-300 and ET 200M. The
connection to the AS-Interface permits a maximum of 248 DI/186 DO to be accessed for
each CP.

Integrated analog value processing also allows simple analog signals (max. 31 analog
slaves for each CP, each with up to 4 channels) to be evaluated.

The CP 343-2 functionality is identical to that of the CP 343-2 P, which means that an old S7
application program can be used without any restrictions with the new CP. The AS-Interface
configuration can also be downloaded/uploaded with the STEP 7 hardware configuration.

The CP 343-2 is connected to the S7-300 in the same way as an expansion module. It is
equipped with:

e Two terminal connections for connecting the AS-Interface cable directly.

e | EDs on the front plate for indicating the operating state and operational readiness of all
the connected and activated slaves.

® Pushbuttons for indicating the status information of the slaves, switching the operating
state, and adopting the existing actual configuration as a target configuration.

The CP 343-2 supports all the functions specified in the extended AS-Interface specification
V2.1, which means that dual address assignments (A-B) allow up to 62 digital or 31 analog
slaves to be operated on the AS-Interface. Integrated analog value processing provides easy
access to the analog values.

In /0O mode, the CP 343-2 is assigned 16 bytes in the analog address space of the SIMATIC
S7-300. The I/O data for the standard and A slaves is stored in this area. You can access
the binary values of B slaves in the user program using the system function blocks SFC 58
"write_data_record" / SFC 59 "read_data_record" with data record number 150.

A and B slaves comply with the extended AS-Interface specification V2.1. A function call
(FC) for the AS-Interface master calls (e.g. write parameters, read diagnostic values) is
available on the disk provided with the manual.

All the connected AS-Interface slaves can be configured at the touch of a button. No further
configuration settings need to be made for the CP.

The CP 343-2 P supports configuration of the AS-Interface network with STEP 7 as of V5.2.

System Manual, 11/2008, 3RK2703-3BB02-1AA1 93



Master

6.1 SIMATIC integrated masters

6.1.3.2 Order numbers

Type Order no.
CP 343-2 communications processor 6GK7 343-2AH00-0XA0

For connecting SIMATIC ET 200X to the AS-Interface;
without front connector

CP 343-2 P communications processor 6GK7 343-2AH10-0XA0

For connecting SIMATIC S7-300 and ET 200M to the
AS-Interface; without front connector

Front connector 6ES7 392-1AJ00-0AAQ
20-pole, with screw-type contacts

6.1.3.3 Connection

Permissible slots on the CP 343-2 in SIMATIC AS-300 and ET 200M

In principle, the CP can be inserted in any slot for I/O modules in the AS-300 and ET 200M
automation systems.

The restrictions imposed by the CPU or power supply used apply, however. These relate to
the following areas:

® Expandability with more than one rack (multi-tier configuration of the AS only possible as
of CPU 314)

e Electrical configuration, that is, the total current consumption from the S7 backplane bus

For more details about this, see the relevant SIMATIC system manuals.

AS-Interface system
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Connecting the AS-i cable

The front connector for connecting the AS-i cable is located under the cover on the front of

the CP 343-2.
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Figure 6-4  Front connector assignment for the CP 343-2 and CP 343-2 P

The CP is equipped with internal connections for two AS-i cables. These connections are
bridged internally in the CP, which means that the CP 343-2 can be "looped in" to the AS-i
cable.

A\ .caution

The load-carrying capacity of the connection contacts is max. 4 A. If this value is exceeded
on the AS-i cable, the CP 343-2 must not be "looped in" to the AS-i cable but must instead
be connected via a spur line (only one connection pair occupied on the CP 343-2).

AS-Interface system
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6.1.3.4 Diagnostics

()

-
Figure 6-5  CP 343-2 front plate

The following are located on the front plate of the CP 343-2:

® The display elements (group display, status display, and slave display)
® Front connector for connecting the AS-i cable

e SET button

AS-Interface system
96 System Manual, 11/2008, 3RK2703-3BB02-1AA1



Master

6.1 SIMATIC integrated masters

CP 343-2 status display

When the CP 343-2 is operating normally (the group display LEDs are not lit up), you can
read its status.

LED label

Meaning

SF

System error

This LED lights up in the following cases:

e The CP 343-2 is in protected mode and an AS-i configuration error is present (e.g. slave failure)
e The CP 343-2 detects an internal error (e.g. EEPROM defective)

e The CP 343-2 is currently unable to switch modes (e.g. a slave with the address "0" exists)

RUN

Indicates that the CP has booted properly.

APF

AS-i power failure.

Indicates that the voltage supplied by the AS-i power supply unit via the AS-i cable is too low or has
failed.

CER

Configuration error

This LED indicates whether the slave configuration detected on the AS-i cable matches the target
configuration (LPS) in the CP. If not, the CER LED lights up.

The CER LED lights up in the following cases:
o If a configured AS-i slave is not detected on the AS-i cable (e.g. the slave has failed).
o If a slave that has not yet been configured is detected on the AS-i cable.

e If a connected slave has different configuration data (I/O configuration, ID code) to the slave
configured in the CP 343-2.

e When the CP is in the offline phase.

AUP

Autoprog available

When the CP 343-2 is in protected mode, this indicates that the address of a slave can be programmed
automatically. Automatic address programming makes it easier to replace a defective slave on the AS-i
cable.

CM

Configuration mode

This indicates the operating mode.
Display ON: Configuration mode
Display OFF: Protected mode

SET button

AS-Interface system

The SET button is required for configuring the CP 343-2 in standard mode. This button is
only active when the AS is in STOP mode.

If the CP 343-2 is in configuration mode (CM LED lights up), the CP 343-2 is configured
automatically when you press this button. Configuration is carried out as follows:

1. The CP 343-2 saves the existing slave configuration, which is indicated via the display of
the active slaves, as the target configuration in a non-volatile memory.

2. The CP 343-2 then switches to protected mode.

When the CP 343-2 is in protected mode (the CM LED does not light up), the CP switches
automatically to configuration mode when you press the button.
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Slave display

The detected/active slaves are indicated by LEDs 0 to 9 and LEDs 10+, 20+, and B. The
active slaves are displayed in groups of 10. The switchover is time controlled. LEDs 10+ and
20+ indicate which group of 10 is currently indicated by LEDs 0 to 9. If LED B lights up, this
indicates that the slaves detected or activated are in the extended address space B.

The slave display has the following properties:

e |fthe CP 343-2 is in configuration mode, all the detected AS-i slaves are displayed.

e When the CP 343-2 is in protected mode, all the activated AS-i slaves are displayed with
a continuous light. The relevant LED starts flashing if AS-i slaves have either failed or if
they have been detected but not configured.

Examples of slave displays

B O B O B @ B @
20+0O 20+@ 20+@ 20+0O
10+0O 10+0O 10+@ 10+@
9 O 9 O 9 O 9 O
8 O 8 O 8 O 8 O
7 0O 7 O 7 0O 7 @
6 O 6 O 6 O 6 O
5 @ 5 O 5 O 5 O
4 O 4 O 4 O 4 O
3 0 3 0 3 0 3 0
2 @ 2 @ 2 O 2 O
1 @ 1 @ 1 @ 1 0
0 O 0 @ 0 O 0 @
Figure 6-6  Sample displays for detected/activated AS-i slaves

Example (from left to right)

Meaning of the display

1

The slaves with addresses 1, 2, and 5 have been
detected/activated.

2 The slaves with addresses 20, 21, and 22 have been
detected/activated.
3 The slave with address 31B has been detected/activated.
4 The slaves with addresses 10B and 17B have been
detected/activated.
AS-Interface system
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6.1.3.5 Technical specifications

6.1 SIMATIC integrated masters

Technical specifications

AS-Interface specification

V21

Bus cycle time

5 ms with 31 slaves
10 ms with 62 slaves

Interfaces

o Assignment of analog address space in

addressing unit

16 bytes 1/0 and P bus S7-300

e AS-Interface connection

S7-300 front connector with terminal connection

Power supply

+5 V DC via backplane bus

Current consumption

e Via backplane bus

Typ. 200 mA with 5V DC

e Via AS-Interface from the AS-Interface Max. 100 mA
shaped cables
Power loss 2W

Permissible ambient conditions

e Operating temperature

0°C to +60°C

e Transport / storage temperature

-40°C to +70°C

o Max. relative humidity

95% at +25°C

Design

e Module format

S7-300 design

e Dimensions (W x H x D) in mm

40 x 125 x 120

o Weight

Approx. 190 g

e Space requirements

1 slot

Configuration software (for CP 343-2 P)

Optional. STEP 7 as of V5.2

AS-Interface system
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6.2 Routers

6.2

6.2.1

6.2.1.1

Routers

DP/AS-Interface Link 20E

Overview

Data exchange between the PROFIBUS DP and AS-Interface

Benefits

100

DP/AS-Interface Link 20E connects the PROFIBUS DP to the AS-Interface. It performs the
following functions:

e PROFIBUS DP slave and AS-Interface master

® Supports up to 62 AS-Interface slaves and features an integrated analog value
transmission function (in accordance with the extended AS-Interface Specification V2.1)

® Supports all the AS-Interface master functions in accordance with extended AS-Interface
Specification V2.1 (i.e. master class M3).

® Power supply via the AS-Interface cable, which means that no additional power supply is
required.

® Enables the AS-Interface configuration to be loaded to STEP 7 (as of V5.2).

® Reduced installation costs because the power is supplied entirely via the AS-Interface
cable, which means that no additional power supply is required.

® Short commissioning times thanks to easy configuration at the touch of a button.
® The LED indicators help reduce downtime and service times if a slave fails.

® Quick and easy commissioning by reading the AS-Interface configuration (as of ES03)

AS-Interface system
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Figure 6-7  Transition from the PROFIBUS DP to the AS-Interface via DP/AS-Interface Link 20E

Scope of application

DP/AS-Interface Link 20E is a PROFIBUS DP slave (to EN 50 170) and AS-Interface master
(to EN 50 295) and enables the AS-Interface to be operated on the PROFIBUS DP.

Simple PROFIBUS masters can exchange I/O data with the AS-Interface cyclically. Masters
with acyclic services can exchange I/O data and carry out master calls. DP/AS-Interface Link
20E cannot be used in conjunction with the extender.

Design
e Compact housing with degree of protection IP20 for mounting on DIN rails.

e | EDs on the front plate for indicating the operating state and operational readiness of all
the connected and activated slaves.

® The PROFIBUS DP address can be set at the touch of a button.
e |ED for the PROFIBUS DP slave address, DP bus error, and diagnosis.

® Two buttons for switching the operating state and adopting the existing actual
configuration as the target configuration.

® The power is supplied via the AS-Interface shaped cable.

AS-Interface system
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Function

Configuration

DP/AS-Interface Link 20E enables a DP master to access all the slaves in an AS-Interface
segment. In accordance with extended specification (V2.1), up to 62 slaves each with four
inputs and three outputs can now be connected.

DP/AS-Interface Link 20E is normally assigned 32 bytes of input data and 32 bytes of output
data in the DP master in which the I/O data for the connected AS-Interface slaves is stored.
The input/output buffer can be compressed so that only the required memory in the

DP master is used.

PROFIBUS DP masters can also trigger AS-Interface master calls via the acyclic PROFIBUS
services (e.g. write parameters, change addresses, read diagnostic values).

DP/AS-Interface Link 20E can be configured on the PROFIBUS with STEP 7 or
COM PROFIBUS.

The type and GSD files are also supplied with the manual, which means that configuration
can also be carried out with STEP 7 versions in which DP/AS-Interface Link 20E is not yet
available as standard.

The AS-Interface segment can be configured by means of STEP 7 or simply by adopting the
ACTUAL configuration. Commissioning can also be performed without PROFIBUS.

When DP/AS-Interface Link 20E is configured with STEP 7, the AS-Interface configuration
can be uploaded to STEP 7 as of V5.2.

6.2.1.2 Order numbers

Type

Order no.

DP/AS-Interface Link 20E 6GK1 415-2AA01

Router between the PROFIBUS DP and AS-Interface with
degree of protection IP20

DP/AS-Interface LINK 20E manual
Including type and GSD files

e German 6GK1971-2DS01-0AA0Q
e English 6GK1971-2DS01-0AA1
« French 6GK1971-2DS01-0AA2
s ish 6GK1971-2DS01-0AA3
¢ opanis 6GK1971-2DS01-0AA4
e |talian
AS-Interface system
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6.2.1.3 Connection

Connections
DP/AS-i Link 20E has the following connections:

® Two connections to the AS-i cable (jumpered internally)

® One connection for functional ground

® One connection to PROFIBUS (9-pin SUB D socket)

The connections are located under the top cover on the front panel of DP/AS-i Link 20E.

Connections to the AS-i cable
DP/AS-i Link 20E has two connections (jumpered internally in DP/AS-i Link 20E) for AS-i
cables.

This allows DP/AS-i Link 20E to be "looped in" to the AS-i cable.

A\ .caution

Maximum load-carrying capacity
The maximum load-carrying capacity of the AS-i connection contacts is 3 A. If this value is

exceeded on the AS-i cable, DP/AS-i Link 20E must not be "looped in" to the AS-i cable but
must instead be connected via a spur line (one connection pair only occupied by DP/AS-i

Link 20E).

DP/AS-i Link 20E is supplied with power entirely from the AS-Interface.

The current consumption from the AS-Interface is 200 mA.

AS-i

Cables Functional ground

unassigned
Connections

T m—

1 = PROFIBUS DP
Figure 6-8  Connecting the AS-i cables

A\ caution

Connections 6 and 7 on the terminal block are unassigned and must remain so.

AS-Interface system
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Note
Functional ground (terminal @)

DP/AS-i-Link 20E features a connection for functional ground. This connection must be
connected to the protective conductor with as little resistance as possible.

Connection to the PROFIBUS DP
The system is connected to the PROFIBUS DP via a 9-pin SUB D socket.

AWARN ING

When laying and installing the PROFIBUS DP cable and bus connector, refer to the
instructions provided in "SIMATIC NET PROFIBUS Networks"
(order no.: 6GK1970-5CA20-0AAO0, or can be downloaded from the Internet).

Bus connectors with the cable outlets at different angles (0°, 30°, and 90°) are available for
connecting PROFIBUS DP. See also the notes in the manual "SIMATIC NET PROFIBUS

Networks".

AS-Interface system
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6.2.1.4 Diagnostics

Connecting part
(front cover open)

E Group display
o)
Q.
IS
o)
°__
>
(]
‘2 Slave display
2
Control
SET button / Fixing hole .
DISPLAY button For wall mounting
Labeling field
LED array
-Status display

-Group/slave display
Figure 6-9  Front view of DP/AS-i Link 20E

The following can be found on the front panel of DP/AS-Interface Link 20E:
® The display section (group, status, and slave display)

e Under a cover on the front: the connecting part for the connections to the AS-i cable,
functional ground, and PROFIBUS

o Under another cover on the front: the control with the SET and DISPLAY buttons

Reading the diagnosis on the device
DP/AS-Interface Link 20E has the following display modes:
e Status display of the master
e Slave display for the AS-i slaves
e PROFIBUS address display

You can use the DISPLAY button to switch from one display mode to the next or switch
within the slave display.

AS-Interface system
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Status display

When DP/AS-Interface Link 20E is in the initial state (e.g. once it has been switched on), you
can read its status information from the LEDs (the three LEDs in the group display do not
light up green and the ADR LED does not light up at all).

LED

Color

Status

Meaning

BF

Red

Bus failure

Indicates a fault on PROFIBUS DP.
This LED lights up in the following cases:

e The connection between the DP master and DP/AS-i Link 20E
is interrupted or the DP master is not active.

e DP/AS-i Link 20E has been incorrectly
configured/parameterized by the DP master.

SF

Red

System error

This LED lights up in the following cases:

¢ In protected mode: a diagnostic alarm (incoming) was
triggered in the DP master.

e DP/AS-i Link 20E detects an internal fault (e.g. EEPROM is
defective).

e DPJ/AS-i Link 20E cannot currently execute the required mode
switchover when the SET button is pressed (e.g. a slave exists
with the address 0).

PWR

Green

Run

This LED lights up when DP/AS-Interface Link 20E is supplied
with power.

APF

Red

AS-i power failure

Indicates that the voltage supplied by the AS-i power supply unit
via the AS-i cable is too low.

Note:
DP/AS-Interface Link 20E is supplied with power entirely from the
AS-Interface. This means that if the AS-i voltage fails completely,

this cannot be indicated by "AS-i power failure". You can identify
this status when the "PWR" LED is not lit up.

CER

Yellow

Configuration error

This LED indicates whether the slave configuration detected on

the AS-i cable matches the target configuration in DP/AS-i Link

20E. If not, the CER LED lights up.

The CER LED lights up in the following cases:

e If a configured AS-i slave is not detected on the AS-i cable
(e.g. the slave has failed).

e If an AS-i slave that has not yet been configured is detected on
the AS-i cable.

¢ If a connected AS-i slave has different configuration data (/0
configuration, ID code) to the AS-i slave configured in DP/AS-i
Link 20E.

e When DP/AS-i Link 20E is in offline mode.

AUP

Green

Autoprog available

When DP/AS-i Link 20E is in protected mode, this LED indicates
that the address of an AS-i slave can be programmed
automatically. Automatic address programming makes it easier to
replace a defective AS-i slave on the AS-i cable.

CM

Yellow

Configuration mode

This display indicates the DP/AS-i Link 20E operating mode.
¢ Display ON: Configuration mode
e Display OFF: Protected mode

Configuration mode is only required for commissioning DP/AS-i
Link 20E. In configuration mode, DP/AS-i Link 20E activates all
the connected AS-i slaves and exchanges data with them.
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Slave display for AS-i slaves

To switch from the status display for the master to the status display for the slaves, press the
DISPLAY button.

The AS-i slaves are displayed in groups of five. The top three group LEDs indicate which
group of five is displayed by lighting up green. A further distinction is made between:

e Static: AS-i standard slaves and A slaves
® Flashing: B slaves

The LEDs below light up green to indicate which AS-i slaves within the group have been
detected or are active.

To switch from group to group, press the DISPLAY button.
The system switches back to the status display in the following cases:

® Once the last group has been displayed (AS-i slave 30, 31) and when you press the
DISPLAY button twice (i.e. switch to the PROFIBUS address display and then to the
status display).

e |f the DISPLAY button is not pressed for approx. 8 minutes.

Characteristics of the slave display
e |f DP/AS-i Link 20E is in configuration mode, all the detected AS-i slaves are displayed.

e |f DP/AS-i Link 20E is in protected mode, all the active AS-i slaves are displayed. In
protected mode, the relevant LED starts flashing if AS-i slaves have either failed or if they
have been detected but not configured.

AS-Interface system
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Example of a slave display

Display component

H—H—=+H ADR
Group display o O = D/ BE DP/AS-Interface Link
-3LEDs
__________ = = = B sF
Slave display 29 24 19 14 9 RUN
-5 LEDs 28 23 18 13 3 | M APF

27 22 17 12 }ﬂ\ CER
31 26 21 16 11 1 AUP sl
= 30 25 20 15 10 5 0 cM 6GKI415-2AA00 34

Figure 6-10 Example: slave display on DP/AS-i Link 20E

In the above image, you can see the following:

® The group LEDs select the second group of five.

e Within this group, the 5 LEDs at the bottom indicate the active AS-i slaves 6 and 8.

Displaying and setting the PROFIBUS address

If the top LED in the group display (ADR) is red, the 7 LEDs below this indicate the
PROFIBUS address of DP/AS-i Link 20E in binary form.

To set the PROFIBUS address of DP/AS-i Link 20E, carry out the following steps:

108

1.

Disconnect the DP master (e.g. unplug the PROFIBUS connector or switch the DP
master to STOP).

Note
The PROFIBUS address can only be set in this operating state.

Switch the DP/AS-i Link 20E display by pressing the DISPLAY button repeatedly until the
ADR LED lights up red. (Note: from the status display, you have to press the button

15 times.)

DP/AS-i Link 20E indicates the current PROFIBUS address with the seven LEDs at the
bottom.

When you press the DISPLAY button, DP/AS-i Link 20E returns to the status display and
the set PROFIBUS address is retained.

If you press the SET button, however, you can reset the PROFIBUS address. When the
BF LED flashes, this indicates the most significant bit in the PROFIBUS address.

. When you press SET, this bit is set (LED on); when you press DISPLAY, however, the bit

is reset (LED off). The display then switches to the SF LED (next address bit in the
PROFIBUS address).

Using the same procedure as described in the previous step, you can now set/reset the
individual bits in the PROFIBUS address one after the other.

AS-Interface system
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6. When all the bits have been entered, the display for the set address bits switches rapidly
from red to green or yellow to green (flashing). When you press SET again, the set
PROFIBUS address is adopted by DP/AS-i Link 20E. If you press DISPLAY, however, the

new address is rejected. You now have to enter the new address again (see steps 4
and 5).

The significance of the address bits in the PROFIBUS address indicated by the LEDs is
explained in the following example:

Red H ADR
Green—— 64 |—|H BF
32 SF
16 RUN
8 APF
Green—— | 4 [—IE CER
2 AUP
In this example,
Green—— 1 [ {mCM the LEDs indicate
7 \ \ PROFIBUS address:
64+4+1=69

Significance of the /

address bits Labeling field
Status display

LED array

In the example above, PROFIBUS address 69 was set using SET and DISPLAY.

The highest possible address is 126. Note that address 126 is reserved for special functions
(address assignment) on the PROFIBUS. Addresses 1 to 125 can be used for exchanging
data with the DP master.

AS-Interface system
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6.2.1.5
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Technical specifications

Technical specifications

AS-Interface bus cycle time

5 ms for 31 slaves;
10 ms for 62 slaves

PROFIBUS transmission rate

Max. 12 Mbit/s

Supported AS-Interface master profiles

M3 (in accordance with Complete AS-Interface
Specification V2.1)

Configuration of AS-Interface

Using the buttons on the front plate or with
STEP 7 V5.1 SP2

Interfaces

e AS-Interface connection

Terminal contacts

e Connection to PROFIBUS

9-pin SUB D socket

Power supply

e From the AS-Interface cable

In accordance with AS-Interface Specification
EN 50 295

Current consumption

e From the AS-Interface cable Max. 250 mA
Load-carrying capacity

5V DC at the PROFIBUS connection Max. 90 mA
Current consumption from AS-i 200 mA
Power loss 3.7W
Degree of protection 1P20

Permissible ambient conditions

e Operating temperature

e Horizontal installation

0°C to +60°C

e Vertical installation

0°C to +45°C

Transport/storage temperature

-40°C to +70°C

Relative humidity

Max. 95% at +25°C

Operating altitude

3000 m above sea level

Design

¢ Module format

S7-200 design

e Dimensions (W x H x D) in mm

90 x 80 x 60

o  Weight

Approx. 200 g

AS-Interface system
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6.2.2 DP/AS-i LINK Advanced
6.2.2.1 Overview

Data exchange between AS-Interface and PROFIBUS DP
I"i " o Compact router between PROFIBUS (DP slave) and AS-Interface.

® Single and double AS-Interface master (to AS-Interface Specification V3.0) for connecting
62 AS-Interface slaves in each case and integrated analog value transmission.

® |Integrated, high-performance ground-fault monitoring for the AS-Interface cable.

e User-friendly on-site diagnosis and commissioning functions via a graphical display and
controls or via a Web interface with a standard browser.

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

e Vertical integration (standard Web interface) via Industrial Ethernet.
® Power supplied via the AS-Interface cable or with 24 V DC (optional).
® Modules can be exchanged without the PG by means of C-PLUG (optional).

Benefits

® Quick PLC-independent commissioning by means of simple configuration at the touch of
a button and testing the AS-Interface line via the display or WBM. (Page 72)

e User-friendly diagnosis via the display or Web interface and easy replacement of
modules by means of the exchange medium C-PLUG helps reduce downtime and service
times if a slave fails.

® Reduced installation costs because the power is supplied entirely via the AS-Interface
cable, which means that no additional power supply is required.

® Reduced engineering overhead through convenient configuration of Siemens slaves per
slave catalog in HW-Config (STEP 7)

® | ower costs for high quantity frameworks as result of the dual AS-Interface master

Scope of application

DP/AS-i LINK Advanced is a PROFIBUS DPV1 slave (to EN 50 170) and AS-Interface
master (in accordance with AS-Interface Specification V3.0 to EN 50 295) and enables
transparent data access to the AS-Interface from PROFIBUS DP.

PROFIBUS DP masters can exchange I/O data with the AS-Interface cyclically. DP masters
with acyclic services can also carry out AS-Interface master calls. DP/AS-i LINK Advanced
is, therefore, suitable for distributed configurations and for integrating a lower-level
AS-Interface network.

The AS-Interface single master version of DP/AS-i LINK Advanced is suitable for
applications with typical volumes of data.

AS-Interface system
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The AS-Interface double master version of DP/AS-i LINK Advanced is suitable for
applications with large volumes of data. In this case, the double data volumes can be
processed on two separate AS-Interface lines.
PC with T S7-400
SOFTNET-DP  $7-300 Il with CP 443-5 Extended
mm e.g. with CP 342-5
[— T
Operation &
Monitoring
PROFIBUS

DP/AS-i
Link
_ Advanced
—t m When DP/AS-i LINK Advanced is used

ET 200pro PG e.g. as double master
ET 200S with CP 5611 A2
0 — = gafety

o ] Power supply | - LOGO!  monitor
o o i\ unit )
Power supply | o~ Slave Laser Safety S
unit scanner monitor ET safe slave o
with EMERGENCY STOP 5
Safe slave N7
with EMERGENCY STOP 8

Figure 6-11 Integration of AS-Interface in PROFIBUS via DP/AS-i LINK Advanced as single/double master

Design
Robust plastic housing with degree of protection IP20 for mounting on DIN rails.
® Compact design

— Display on the front plate for accurately indicating the operating state and operational
readiness of all the connected and activated AS-Interface slaves.

— Six buttons for commissioning and testing the AS-Interface line directly on DP/AS-i
LINK Advanced.

— LEDs for indicating the operating state of PROFIBUS DP and AS-Interface.

— Integrated Ethernet port (RJ45 socket) for user-friendly commissioning, diagnosing,
and testing of DP/AS-i LINK Advanced via a Web interface with a standard browser.

— Power supplied via the AS-Interface shaped cable or with 24 V DC (optional).

— Low installation depth due to lowered plug fitting.

AS-Interface system
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e Easy installation on standard DIN rail
® Operation without fan or battery

® Rapid replacement of devices by means of the exchange medium C-PLUG (not
supplied).

Function

DP/AS-i LINK Advanced provides the PROFIBUS DP master with cyclic access to the

I/O data for all slaves in a lower-level AS-Interface segment. According to the extended
AS-Interface Specification (V3.0), up to 62 slaves each with four inputs and four outputs (or
eight inputs and eight outputs) as well as analog slaves on each AS-Interface line can be
connected.

In the DP master, DP/AS-i LINK Advanced is normally assigned 62 input and 62 output bytes
in which the I/O data for the connected digital AS-Interface slaves is stored. The input/output
buffer can be compressed so that only the required I/O memory in the DP master system is
used. The integrated function for analyzing analog signals is just as simple to use as the
function for accessing digital values, which means that communication modules no longer
have to be called up.

PROFIBUS DP V1 masters can also trigger AS-Interface master calls via the acyclic
PROFIBUS services (e.g.: write parameters, change addresses, read diagnostic values).

An operator display in AS-i Link allows you to commission the lower-level AS-Interface line.
DP/AS-i LINK Advanced is equipped with an additional Ethernet port that allows you to
leverage the benefits of the integrated Web server, thereby making it even easier to use the
operator display. The firmware can also be upgraded free of charge.

The optional C-PLUG allows you to replace modules without a PG, thereby minimizing
downtime if a fault occurs.

Diagnostics

A comprehensive range of diagnostic functions are available via LEDs, displays, controls, a
Web interface, or STEP 7. These include:

® Operating state of the link

e State of the link as a PROFIBUS DP slave
® Diagnosis of the AS-Interface network

® Telegram statistics

e Standard diagnosis pages for rapid access to diagnostic data by means of a standard
browser

AS-Interface system
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Configuration

DP/AS-i LINK Advanced can be configured with STEP 7 as of version V5.4 or simply by
copying the actual configuration on the display.

Alternatively, DP/AS-i LINK Advanced can be integrated by means of the PROFIBUS type

file (GSD) in the engineering tool:
e COM PROFIBUS

® QOlder STEP 7 versions (older than V5.4)

® Engineering tools from third-party vendors

When configuration is carried out with STEP 7, the AS-Interface configuration can be
uploaded to STEP 7 as of V5.4. Siemens AS-Interface slaves can also be easily configured

in HW Config (slave catalog).

6.2.2.2 Order numbers

Type

Order no.

DP/AS-i LINK Advanced

Router between PROFIBUS DP and AS-Interface; master
profiles M3 and M4, extended AS-Interface Specification
V3.0; degree of protection IP20; manual on CD-ROM,
German, English, Spanish, Italian

Single master with display

6GK1 415-2BA10

DP/AS-i LINK Advanced

Router between PROFIBUS DP and AS-Interface; master
profiles M3 and M4, extended AS-Interface Specification
V3.0; degree of protection IP20; manual on CD-ROM,
German, English, Spanish, Italian

Double master with display

6GK1 415-2BA20

C-PLUG

Exchange medium for replacing the devices quickly and
easily if a fault occurs; for recording configuration and
application data, can be used in SIMATIC NET products
with C-PLUG slot

6GK1 900-0AB00

IE FC RJ45 PLUG 90

RJ45 connector for Industrial Ethernet with a robust metal
housing and integrated insulation displacement/terminal
contacts for connecting the Industrial Ethernet C installation
cables; with 90° cable outlet (e.g. for ET 200S)

6GK1 901-1BB20-2AA0 (1 package with 1 piece)
6GK1 901-1BB20-2AB0 (1 package with 10 pieces)
6GK1 901-1BB20-2AEQ (1 package with 50 pieces)

RS 485 bus connector with diagonal cable outlet (35°)

With screw terminal
max. transmission rate: 12 Mbit/s

e Without PG interface

6ES7 972-0BA60-0XA0
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6.2.2.3 Connection

Connections

DP/AS-INTERFACE LINK Advanced features the following connections:

® Two separate connections to the AS-i cable (with double master)

® One connection for an alternative 24 V DC power supply (optional) and functional ground
® One connection to PROFIBUS (9-pin SUB D socket)

® One LAN connection (RJ45) (can be assigned optionally)

Connections to the AS-i cable(s) and power supply

AS-Interface system

DP/AS-INTERFACE LINK Advanced has two connections for AS-i cables (lines 1 and 2).
They are each connected via a 4-pin connector each with two + and two - terminals

(jumpered internally).
This allows DP/AS-INTERFACE LINK Advanced to be "looped in" to the AS-i cable.

A\ caution
Maximum load-carrying capacity

The maximum load-carrying capacity of the AS-i connection contacts is 3 A. If this value is
exceeded on the AS-i cable, DP/AS-INTERFACE LINK Advanced must not be "looped in"
to the AS-i cable but must instead be connected via a spur line (one connection pair only
occupied by DP/AS-INTERFACE LINK Advanced).

DP/AS-INTERFACE LINK Advanced can receive its entire power supply from the
AS-Interface (AS-i line 1 only). The current consumption from the AS-Interface here is
250 mA at 30 V.
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Alternatively, DP/AS-INTERFACE LINK Advanced can be supplied via a separate power

supply unit (24 V DC).
DP/AS-i LINK
@ Advanced
PROFIBQS o3 sFo
Connection gg BFO
~ OND
Lo
AS-i1 AS-i2
<l Bl
OAPF O
Ii' OCERO
OAUPO
ocm O
LAN connectior- OooN O
%) [2) [Cm
Q
@ Q
I

o0
- =

AS-iline 2
connection
AS-iline 1
connection

Power supply
connection 24 V DC

Figure 6-12 Connecting the AS-i cable(s) and power supply

Connector assignment for the AS-i line

PIN no. line 1 Signal

1 AS-i1+
2 AS-i1-
3 AS-i1+
4 AS-i1-
PIN no. line 2 Signal

1 AS-i 2 +
2 AS-i 2 -
3 AS-i 2 +
4 AS-i 2 -

PIN 1 and 3 as well as PIN 2 and 4 are jumpered internally with each other.

AS-Interface system
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Connector assignment for the power supply

PIN no. line 1 Signal

1 Power +
2 Power -
3 PE
Note

Functional ground - PE

DP/AS-INTERFACE LINK Advanced features a connection for functional ground. This
connection is required if the integrated ground-fault monitoring function is used. It must be
connected to the protective conductor with as little resistance as possible.

Connection to PROFIBUS DP
The system is connected to the PROFIBUS DP via a 9-pin SUB D socket.

A\ WARNING

When laying and installing the PROFIBUS DP cable and bus connector, refer to the
instructions provided in "SIMATIC NET PROFIBUS Networks"
(order no.: 6GK1970-5CA20-0AAO0, or can be downloaded from the Internet).

Bus connectors with the cable outlets at different angles (0°, 30°, and 90°;
recommended: 30°) are available for connecting PROFIBUS DP. See also the notes in the
manual "SIMATIC NET PROFIBUS Networks".

Connector assignment for the PROFIBUS-RS485 interface

PIN no. Designation Function

1 n.c. reserved

2 n.c. reserved

3 RxD/TxD-P Data line B

4 RTS Request to send
5 GND Ground

6 VCC (5V) Power supply

7 n.c. reserved

8 RxD/TxD-N Data line A

9 n.c. reserved

AS-Interface system
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LAN connection

A PC (or network) can be connected via an RJ45 socket (an optional 90° FC connector can
also be used). The LAN connection for DP/AS-INTERFACE LINK Advanced is used for
carrying out configuration via Web-based management and for diagnostic purposes, for
example. DP/AS-INTERFACE LINK Advanced supports autocrossing (i.e. crossed and
uncrossed cables can be used).

Connector assignment for the LAN connection

6.2.2.4
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PIN no.

Signal

RDP

RDN

TDP

n.c.

n.c.

TDN

n.c.

O |IN[OoOjg |~ [WIN|-~

n.c.

Diagnostics

c-PLUG
(optional)

PROFIBUS connection —

Display — |

Keyboard——_ |

LED LINK

'

DP/AS-i LINK
Advanced

LAN connection
WBM configuration

/

LED RX/TX

Ig A
]
V]

S-i1 AS-i2
O SF o
OAPF O
OCERO

sFol-

BF O
oNO

(VAN

1|
I
L\
IR

Power supply

connection 24 V

Release

slide

AS-iline 1
Connection

L~

LEDs
DP/AS-i LINK Adv.

LEDs
AS-i line

AS-iline 2
Connection

Figure 6-13  Front view of DP/AS-i LINK Advanced (double master)
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The following LEDs are located on the front of DP/AS-INTERFACE LINK Advanced:

Indicators for DP/AS-INTERFACE LINK Advanced
— SF: System error

— BF: Bus fault

- ON

Indicators for the AS-i line

— SF = AS-i system error

— APF = AS-i power failure

— CER = Configuration error

— AUP = Automatic address programming
— CM = Configuration mode

- ON

Meaning of the DP/AS-INTERFACE LINK Advanced LEDs

LED Color Status Meaning
SF Red System error (link) This LED lights up in the following cases:
¢ In protected mode: a diagnostic alarm (incoming) was triggered
in the DP master.
o DP/AS-INTERFACE LINK Advanced detects an internal fault
(e.g. EEPROM is defective).
BF Red Bus fault Indicates a fault on PROFIBUS DP.
This LED flashes in the following cases:
e The connection between the DP master and DP/AS-INTERFACE
LINK Advanced is interrupted or the DP master is not active.
e DP/AS-INTERFACE LINK Advanced has been incorrectly
configured/parameterized by the DP master.
ON Green This LED lights up when DP/AS-INTERFACE LINK Advanced is

supplied with voltage.

Meaning of the AS-i line LEDs

LED Color Status Meaning
SF Red System error (line) This LED lights up in the following cases:
¢ In protected mode: a diagnostic alarm (incoming) was triggered
in the DP master.
APF Red AS-i power failure Indicates that the voltage supplied by the AS-i power supply unit on

the AS-i cable is too low or is faulty.

AS-Interface system
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LED Color

Status

Meaning

CER Yellow

Configuration error

This LED indicates whether the slave configuration detected on the
AS-i cable matches the target configuration in DP/AS-INTERFACE
LINK Advanced. If any discrepancies are detected, the CER LED
lights up.
The CER LED lights up in the following cases:
e A configured AS-i slave is not detected on the AS-i cable
(e.g. the slave has failed).
e An AS-i slave that has not yet been configured is detected on the
AS-i cable.

e A connected AS-i slave has different configuration data
(I/O configuration, ID code) to the AS-i slave configured in
DP/AS-INTERFACE LINK Advanced.

e DP/AS-INTERFACE LINK Advanced is in offline mode.

AUP Green

Autoprog available

When DP/AS-INTERFACE LINK Advanced is in protected mode,
this LED indicates that the address of an AS-i slave can be
programmed automatically. Automatic address programming makes
it easier to replace a defective AS-i slave on the AS-i cable.

CM Yellow

Configuration mode

This display indicates the DP/AS-Interface operating mode.
LINK Advanced signals:

e Display ON: Configuration mode

e Display OFF: Protected mode

Configuration mode is only required for commissioning
DP/AS-INTERFACE LINK Advanced. In configuration mode,
DP/AS-INTERFACE LINK Advanced activates all the connected AS-i
slaves and exchanges data with them.

ON Green This LED lights up when the AS-i line is supplied with voltage.
Keyboard
You can use the operator input keys to switch operating mode. The lower-level AS-i line can
also be configured using the operator input keys and display.
Display
The graphical display has a resolution of 128 x 64 pixels.
The lower-level AS-i line is configured using the display together with the keyboard, which
means that commissioning and diagnosis can be carried out locally.
The following display appears when the device is switched on or if no user inputs are made
over a long period:
O
[B NTERFACE
Figure 6-14 Logo on the display
AS-Interface system
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Note
Error message

If a fault occurs during operation, an error message is output even if the logo was displayed

beforehand.

As soon as any keyboard input is made, the main menu appears from which you can

navigate in the menu structure.

If an entry in the list is selected (inverse display), a ticker text automatically appears after a
short period with further information (not in the main menu).

Technical specifications

Technical specifications

Transmission rates on each AS-Interface line

e AS-Interface bus cycle time

5 ms for 31 slaves;
10 ms for 62 slaves

¢ PROFIBUS transmission rate

Max. 12 Mbit/s

e Ethernet transmission rate

10/100Mbit/s, autosensing

Interfaces

e AS-Interface connection

2 x 2-pin terminal contacts (plug-in type)

e Single master

2 x 2-pin terminal contacts (plug-in type)

o Double master (2 AS-i lines)

2 x 4-pin terminal contacts (plug-in type)

e Connection to PROFIBUS

1 x 9-pin SUB D socket

e Connection to Ethernet (optional)

1 x RJ45 socket / autocrossing

e Optional: 24 V DC power supply

3-pin terminal contacts (plug-in type) incl.
functional ground for integrated ground-fault
monitoring

e Slot for exchange medium

C-PLUG

Display

128 x 64 pixels with backlighting

Keys

Membrane keyboard (6 keys)

Power supply

e From the AS-Interface shaped cable (line 1)

In accordance with AS-Interface Specification
EN 50 295

e Optional: 24 V DC

24 V DC, protective conductor

Current consumption

o From the AS-Interface shaped cable Max. 250 mA
Load-carrying capacity

5V DC at the PROFIBUS connection Max. 70 mA
Power loss 7.5W
Degree of protection IP20
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Technical specifications

Permissible ambient conditions

e Operating temperature

o Horizontal installation

0°C to +60°C

o Vertical installation

0°C to +45°C

Transport/storage temperature

-30°C to +70°C

Relative humidity

Max. 95% at +25°C

Operating altitude

3000 m above sea level

Design

e [nstallation

On DIN rail

e Dimensions (W x H x D) in mm

90 x 132 x 88.5

¢  Weight

Approx. 380 g

Supported AS-Interface master profiles

M1, M2, M3, and M4 (in accordance with
Complete AS-Interface Specification V3.0)

AS-Interface configuration

By means of buttons on the front plate,
via Web interface (WBM)
with STEP 7 as of version V5.4,

AS-Interface system
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6.2.3 DP/AS-i F-Link

6.2.3.1 Overview

Link between PROFIsafe and ASlIsafe
o Compact, safety-oriented router between the PROFIBUS (DP slave) and AS-Interface.

® Monitors the inputs of safety-oriented binary AS-i slaves (ASlsafe slaves) and forwards
data via PROFIsafe. No need for additional safety-oriented components for AS-Interface
(e.g. additional cables, safety monitor).

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

® Direct integration in PROFIBUS networks. Integration 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.

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

® | ocal diagnosis via LEDs and display with operator input keys.

® Module exchange without PG because startup data is transferred via the PROFIBUS DP
master.

Benefits

® Gaps in (bus-based) safety technology closed: safety-oriented signals (EMERGENCY
STOP, door tumbler, light curtains etc.) collected with AS-i and transferred to higher-level
F PLC. This enables:

— Quick installation, easy commissioning: benefits of AS-i can now be systematically
leveraged in the field for Safety Integrated.

— Cost-effective solution because ASlsafe is ideally suited for collecting "fewer but
distributed failsafe bits".

® Price benefit: as a fully-fledged AS-i master in accordance with Specification V3.0, large
volumes of project data can be processed in the AS-i network (496 inputs and outputs in
each case, up to 62 analog slaves).

® | ong-term investment security:
— Integration in PROFIBUS networks as with DP/AS-i Links Advanced or 20E
— Backward compatibility to spec. V2
— Open for state-of-the-art automation concepts with AS-i

® Quick commissioning with simple configuration at the touch of a button (code sequences
of ASlIsafe slaves can also be taught in at the touch of a button).

® User-friendly configuration of all Siemens slaves via the slave catalog in HW Config
(STEP 7) helps reduce engineering work, especially for the ASIsafe slaves modeled on
PROFIsafe slaves.

AS-Interface system
System Manual, 11/2008, 3RK2703-3BB02-1AA1 123



Master

6.2 Routers

e Safety logic programming with the familiar, powerful commands of the Distributed Safety
package from the failsafe SIMATIC PLC in F-FUP or F-FOP (incl. TUV-certified function
blocks for standard safety applications) helps cut costs.

® Can also be used in machine tools with SINUMERIK 840 D SL in conjunction with the
Profibus type file (GSD).

e User-friendly diagnosis via the display and easy replacement of modules (only a few
settings need to be made via the operator input keys; configuration tool not required) help
reduce downtime and service times.

Network integration
DP/AS-i F-Link can be used in a number of different configurations:
® Integration in PROFIBUS networks under SIMATIC F-PLC

HMI
5 [ SIMATIC
Li— S7-300F
1t
PROFIBUS |
!
[T
Foi : g'ligg q SIMATIC
* - ) @ | ET 200S
DP/AS-i sllNN
F-Link m | o
[ﬂ]o (] (spec. 3.0)
.. d
| Optional
|
eergreeimmsreeii gttt L e |
| | |
! ,
e 0 0 o 0
; [elie] [elie] :
B ©) x: —EF @
@) O O
O @ @ [000000]
o DO (000000}
SIRIUS
ASlsafe SIRIUS SIRIUS SIRIUS SIMATIC Analog Digital Digital Safety Motor EMER- =
Module  Cable pull Positon EMER- Light 1/0 module 1/0O module 1/O module | monitor GENCY 5
switch switch GENCY curtain K60 K60R K20 STOP 3
z

STOP

Figure 6-15 Configuration 1: Integration in PROFIBUS networks under SIMATIC F-PLC
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® |ntegration in PROFINET networks under SIMATIC F-PLC
(SIMATIC S7-315 F PN/DP, S7-317 F PN/DP, or S7-416F-3 PN/DP)

HMI
SIMATIC
S7-300F \\\\ ((((

b

PROFIBUS

PROFINET

F-DI |1 AAO
i1l bibo

DP/AS-i

: F-Link
(Spec. 3.0)
i

SIMATIC
{ ET 200pro

T———r———"

T 7 | |
ASlIsafe SIRIUS SIRIUS SIRIUS SIMATIC Analog Digital Digital g
Module  Cable pull Positon EMER- Light 1/0 module 1/0 module I/O module pad
switch switch GENCY curtain K60 K60R K20 2

STOP

Figure 6-16  Configuration 2: Integration in PROFIBUS networks under SIMATIC F-PLC (SIMATIC S7-315 F PN/DP,
SIMATIC S7-317 F PN/DP, SIMATIC S7-416 F PN/DP)
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e Alternative integration in PROFINET networks under SIMATIC F-PLC via IE/PB Link

F-Link 0] | (000c] onn

||:| F-CPU HMI
o Controller
y
PROFINET !
|
3 Li SIMATIC
IE/PB-Link i ol la] e 200s
]
3 000] | {2000 gooog
PROFIBUS i
I
F-DIi | | AVAO SIMATIC
| DI/DO
| g @l l@| et 2008 Lﬂ@l} Motor
5558 DP/AS-i =1
[ﬂ]o ] (Spec. 3.0)
g

I
|

Optional
______________________ T—————_—_——
I I
O O O O O g ool
o o o o 8 :
o o
S sd B EF @
ocoo - - ::‘ [
SIRIUS
ASlsafe SIRIUS SIRIUS  SIRIUS SIMATIC Analog Digital Digital Safety Motor ~ EMER- 2
Module  Cable pull Positon EMER- Light 1/0 module 1/0 module  1/O module monitor GENCY 5
switch switch GENCY curtain K60 KB0R K20 STOP 2

STOP

Figure 6-17 Configuration 3: Alternative integration in PROFINET networks under SIMATIC F-PLC via IE/PB Link

® [ntegration under SINUMERIK Power Line and Solution Line by means of PROFIBUS
type file (GSD) (available soon).

® Integration under failsafe controllers from third-party vendors, by means of the
PROFIBUS type file (GSD).

Scope of application

DP/AS-i F-Link is a PROFIBUS DP-V1 slave (to EN 50170) and AS-i master (in accordance
with AS-Interface Specification V3.0 to EN 50295) and enables transparent data access to
AS-Interface from the PROFIBUS DP. DP/AS-i F-Link is also the only AS-i master with which
safety-oriented input data can be transferred from ASlsafe slaves to a failsafe CPU with the
PROFIBUS DP master via the PROFIsafe protocol. Additional safety-oriented cabling or
monitoring is not required (in particular, no AS-Interface safety monitor is required).
Depending on the slave type, binary or analog values can be transferred. All slaves that
comply with AS-Interface Specification V3.0 can be operated as AS-i slaves.

PROFIBUS DP masters to DP-VO0 or DP-V1 can exchange I/O data with lower-level AS-i
slaves cyclically. PROFIBUS DP masters with acyclic services to DP-V1 can also carry out
AS-i master calls (parameters, diagnosis). In addition to the digital I/O data, analog data is
also stored in a high-performance memory in the cyclic /0 area (during configuration with

AS-Interface system
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Object Manager in STEP 7) of a failsafe S7-300/416 F-CPU (communication modules do not
need to be called separately).

In configuration mode, DP/AS-i F-Link reads the configuration data of the 1/0 devices on the
AS-Interface. Slave addresses can be set and code sequences of secure AS-i slaves taught
in via the display and operator input keys.

During operation, four LEDs and the display provide detailed diagnostic information which, if
necessary, can be used to localize faults immediately. A user program enables diagnosis
data sets to be read and made available to a higher-level operator control and monitoring
system (e.g. WinCC).

Design

® Stable, tried-and-tested plastic housing with degree of protection IP20 for DIN rail or wall
mounting.

e Compact design

— Display on the front for indicating the operating state and operational readiness of all
the connected and activated AS-Interface slaves.

— Two buttons on the front for commissioning and retrieving diagnostic data.

— Four LEDs for indicating the operating state of the device, PROFIBUS DP, and the
AS-Interface network.

— Front PROFIBUS DP connection with SUB D connector.

— Removable terminal blocks for connecting the AS-i +/- and power supply (by 24 V DC
PELV power supply unit); low width (45 mm).

® Simple installation on a DIN rail or on the wall.
e QOperation without fan or battery.

® Rapid replacement of devices in the event of a fault.

Communications principle

The PROFIBUS DP master communicates with the AS-i slaves via DP/AS-i F-Link. The AS-i
communication objects are mapped to a contiguous data area for input and output data in
the PROFIBUS DP master. DP/AS-i F-Link manages two interfaces here:

e |nterface with the PROFIBUS DP master: PROFIBUS DP

e [nterface with the AS-i slaves: AS-Interface

AS-Interface system
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Configuration

Programming

DP/AS-i F-Link can be configured with STEP 7 as of version V5.4 SP1 or simply by copying

the actual configuration on the display.

Alternatively, DP/AS-i F-Link can be integrated by means of the PROFIBUS type file (GSD)

in the engineering tool.

When DP/AS-i F-Link is configured with STEP 7, the AS-Interface configuration can be

uploaded to STEP 7 as of V5.4 SP1.

Siemens AS-Interface slaves can also be easily configured in HW Config (slave catalog).

Unlike the AS-Interface safety monitor, DP/AS-i F-Link is simply a gateway with no separate

safety logic.

The safety function is programmed at the level of the higher-level failsafe DP master, e.g.:
e With Distributed Safety as of version V5.4 SP1 for SIMATIC S7-300F/416F
e With SAFETY INTEGRATED "SI-Basic" or "SI-COMFORT" NCU software for

SINUMERIK 840D SL.

6.2.3.2 Order numbers

128

Type

Order no.

DP/AS-i F-Link router PROFIBUS DP/AS-i

For safety-oriented data transmission from
ASISafe to PROFIBUS DP - PROFISAFE

Master profile M3/M4 in acc. with extended AS-I
Spec. 3.0

Degree of protection IP20
Screw terminals

3RK3141-1CD10

DP/AS-i F-Link router PROFIBUS DP/AS-i

For safety-oriented data transmission from
ASISafe to PROFIBUS DP - PROFISAFE

Master profile M3/M4 in acc. with extended AS-I
Spec. 3.0

Degree of protection IP20
Spring-loaded terminals

3RK3141-2CD10

DP/AS-i F-Link manual
German

Can be downloaded from the Internet

AS-Interface system
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A\ caution

Switch off the supply voltage

Before starting work, disconnect the device from the supply.

NOTICE

Cable cross-sections and tightening torques

Note the maximum cable cross-sections and tightening torques:

What do | need?

Specification and value
for removable terminal blocks
with screw terminals

Specification and value
for removable terminal blocks
with spring-loaded terminals

Screwdriver

Cross-tip screwdriver
Size:PZ2 (25 ... 6 mm)
Torque: 0.8 ... 1.2 Nm

Flat-bladed screwdriver
Size: 0 or 1 (width to 3 mm) for
raising the terminal springs

Rigid cable

Maximum number of cables x
cable cross-section:
1x0.5...4.0 mm?

or

2x0.5...25mm?

Max. no. of cables x cable
cross-section:
2x0.25... 1.5 mm?

Flexible cable with end
sleeve/cable lug

Max. no. of cables x cable
cross-section:
1x0.5...2.5 mm?

or

2x0.5...1.5mm?

Max. no. of cables x cable
cross-section:
2x0.25... 1.5 mm?2

Flexible cable

Not permitted

Max. no. of cables x cable
cross-section:
2x0.25... 1.5 mm?

Note
Functional ground - PE

Functional ground (FE) must be connected to the protective ground conductor PE with as

little resistance as possible.

Requirements

® The connection cables from the PELV power supply unit and AS-i cables are correctly
stripped to a length of 10 mm.

® Flexible cables with end sleeves or cable lugs are provided for connections to screw

terminal blocks.

AS-Interface system
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Assignment of terminal blocks

Image Description Description
ASi- AS-i terminal for blue wire in
o AS-i cable

PPPPDPD , s —
T T T | ASi+ AS-i terminal for brown wire in
PPPDDD AS-i cable

L+ 24V DC

M Ground to 24 V DC

FE Functional ground
PPPPD

L+ M FE

Connection for screw terminal blocks (MLFB: 3RK3141-1CD10)

130

Step

Instructions

Image

1

Insert the relevant cable into the square
opening of the screw terminal as far as it will

go.

Hold the cable in the screw terminal.

Tighten the screw of the terminal in which

the cable in inserted.

Pull the cable to ensure it is secure.

AS-Interface system
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Connection for spring-loaded terminal blocks (MLFB: 3RK3141-2CD10)

6.2 Routers

Step

Instructions

1

Insert the 3 mm flat-bladed screwdriver for
loosening the terminal springs until it
engages in the square opening of the
spring-loaded terminal. Observe a 10°
horizontal angular deviation of the
screwdriver to the oval opening.

Insert the cable into the oval opening until it
engages.

Hold the cable in the spring-loaded terminal.

Remove the screwdriver.

Pull the cable to ensure it is secure.

6.2.34 Diagnostics
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Figure 6-
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Meaning of the LEDs

Removable terminal block
ASi-: connection for ASi - (blue wire in yellow AS-i cable)

Removable terminal block

ASi+: connection for ASi- (brown wire in yellow AS-i cable)
Cover for service and system interface (factory side)
PROFIBUS DP interface (SUB D 9-pin)

Removable terminal block

L+:24V DC

M: Ground to 24 V DC

FE: Functional ground

SET button: Confirm

MODE button: Selection

Labeling strip

Display: Two lines, red dot matrix display

RESET button: Factory setting (via coded operation)
DEVICE LED

AS-i LED

BF LED

SF LED

DP/AS-i F-Link features the following four LEDs for indicating the current status and any
error messages:

LED Meaning

DEVICE Device status

ASi AS-i voltage / status

BF Bus fault (PROFIBUS DP)
SF Group fault

When the device is restarted, it carries out a self-test of the LEDs:
e All LEDs light up for 3 s.
® The two-colored DEVICE and ASi LEDs light up yellow.

Note
Defective device

If neither the LEDs nor the display light up when the power supply and AS-i voltage are
switched on, the device is defective.

132
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LED display DEVICE
Display Possible cause Possible remedial measures
OFF No 24 V DC power supply Check the 24 VV DC power supply of the
DP / AS-i F-Link.
Green Device OK —

Flashing green

Device in power up (self-test, configuration and
teaching of code sequences)

Yellow

PROFIsafe address invalid or incorrect

Enter the correct PROFIsafe address of the
DP / AS-i F-Link via the menu on the display.

Flashing yellow

Factory settings not yet complete

Switch the 24 V DC power supply of the
DP / AS-i F-Link off and then on again.

Flickering yellow

Procedure for making factory settings

Red

Device defective

Replace the defective DP / AS-i F-Link.

Flashing
red/green

Device defective

Replace the defective DP / AS-i F-Link.

Flickering red

Procedure for making factory settings

LED display ASi

Display Possible cause Possible remedial measures

OFF AS-i voltage is too low or has failed Check the power supply for the AS-i slaves.
Green Device is in "protected" mode —

Flashing green

AS-i configuration error

Reconfigure the AS-i slave specified on the
display.

Yellow Device is in "configuration" mode —
Red No AS-i slave connected to AS-Interface. Connect an AS-i slave to AS-Interface.
This display does not appear in "Config" mode
(ASi LED yellow).
LED display BF
Display Possible cause Possible remedial measures
OFF PROFIBUS DP OK —
Red PROFIBUS DP connector not plugged in during Plug in the PROFIBUS DP connector during
power up power up.
Flashing red PROFIBUS DP parameterization/configuration e Check the PROFIBUS DP connectors and
error terminating resistors.
¢ Reconfigure the PROFIBUS DP node specified
in the display.

AS-Interface system
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LED display SF

Display Possible cause Possible remedial measures

OFF No group fault —

Red Group fault, including the AS-i slaves Read out data record 92.

Buttons

The buttons on the front of DP/AS-i F-Link have the following function:

Button Meaning

MODE ¢ Scroll down through messages and menu options by pressing it once.
e Jump back one entry with double-click.
¢ Increase the switching speed by pressing and holding it (> 1 s).

SET e Confirm a menu option or call up a further range of options.
e Change from status mode to menu mode.

MODE + SET e Return to the menu option "EXIT" by pressing both buttons at the same time in menu

mode.
RESET ¢ Restore the factory settings in accordance with a predefined scheme.

Operating state of the display

134

The display has two operating states:

e Status mode (standard mode) with error and status messages for DP/AS-i F-Link and the

connected buses.

® Menu mode with the display menu.

In this mode, you can query and change settings as well as call up specific error

messages.

You can switch from menu mode to status mode in two different ways:

e Wait 30 s and the operating state switches automatically.

® Press the "MODE" and "SET" buttons at the same time and then press "SET" to confirm

"EXIT".

AS-Interface system
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Display on screen (no menu in standard mode)

1st row 2nd row Meaning
Status message - [ Parameter No fault, status display.
Fault message flashing - No fault present
Parameter A fault with parameter is present.
Parameters, A fault with more than one parameter is present (e.g. AS-i addresses 0, 1,
continuous 1A, 1B, 2, 2A, 2B, etc.).
underscore
Fault message - More than one type of fault is present, arranged according to priority.
flashing, continuous Parameter More than one type of fault is present; a parameter for the current fault
underscore type exists; the last parameter of a fault type is shown.
Parameters, More than one type of fault is present; more than one parameter for the
continuous current fault type exists.
underscore

Querying the fault messages

The following options are available for querying fault messages:

e Scroll through all the parameters and fault messages with the "MODE" button.

e [f you do not press anything, the display will automatically jump back to the fault with the

highest priority after 30 seconds.

® An outgoing fault disappears from the display immediately and the next pending fault

message appears.

Meaning of the fault and status messages

Display Possible cause Possible remedial measures

RUN = No fault, everything is OK and DP / AS-i F-Link is | -

nnnnn in "protected" mode.

RUNc No fault, everything is OK and DP / AS-i F-Link is | -

CFG in "configuration" mode

APF = AS-i voltage is too low or has failed Check the power supply.

nnnnn (AS-i Power Fail) Permissible values between ASi+ and ASi- are
Can occur in parallel with "BF = =" or "BF = ¢" 26.5DCto 31.5V DC
messages.

OFFL DP / AS-i F-Link is in offline mode (no data traffic | Switch DP / AS-i F-Link to online mode

ﬂﬂﬂﬂﬂ on the AS-i bus) (e.g. with the command "set_offline_mode").
Can occur in parallel with "BF = =" or "BF =c"
messages
Not displayed in "APF =" message.

WAIT DP / AS-i F-Link in detection phase (ramp-up) Wait until ramp-up is complete. Connect an AS-i

uuuuu Can occur in parallel with "BF = =" or "BF =c" slave to the AS-i bus if this has not already been
messages. done.

AS-Interface system
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Display Possible cause Possible remedial measures
CER- AS-i configuration error, deviation from TARGET |e Error type "f"
fe=31" configuration (automatic address programming Remove the slave from the configuration or
switched off or more than one fault is present) connect the configured slave to the AS-i bus.
Can occur in parallel with "BF = =", "BF =", e Error type "E"
"CODE", "PFF=", or "PFFc" messages. Modify the configured slave profile in
accordance with the available slave.
e Error type "D"
Reconfigure the specified slave.
Re 1) Example display; 2nd row structured as follows:
Character for fault type, left-justified AS-i address, right justified, e.g.
f | Address configured but not found 0 | Standard module with address 0
D | Address found but not configured 0AB | A/ B module with address 0
E | Address found and configured, but configured 1 | Standard module with address 1
profile (I0-ID-ID1-ID2) does not correspond to 1A | A/ B module with address 1A
the available module. -
31B | A/ B module with address 31B
AUP - AS-i configuration error (automatic address Connect the specified AS-i slave to the AS-i bus.
fa 2312 programming activated).
Can occur in parallel with "BF = =", "BF = ¢",
"CODE", "PFF=", or "PFFc" messages.
Re 2) Example display; 2nd row structured as follows:
Character for fault type, left-justified AS-i address, right justified, e.g.
f | Address configured but not found. 1| Standard module with address 1
D | Address found but not configured. 1A | A/ B module with address 1A
E | Address found and configured, but configured 31B | A/ B module with address 31B
profile (I0-1D-ID1-1D2) does not correspond to
the available module.
CODE Code sequence error and DP / AS-i F-Link in e Check the wiring of the AS-i slave.
ce=319 "safety” mode. _ e Start teach-in for the code sequences.
Can occur in parallel with "BF = =" or "PFF =" « Replace the AS-i slave.
messages.
As soon as a configuration error occurs ("CER=", "AUP="), the safety component of DP / AS-i F-Link no
longer monitors the AS-i bus, which means that code sequence errors are no longer detected or
reported.
Re 3) Example display; 2nd row structured as follows:
Character for fault type, left-justified AS-i address, right justified, e.g.
¢ | Address sends code sequence that does not 1 | Standard module with address 1
correspond to the taught sequence. 31| Standard module with address 31
Conditions for displaying code sequence errors:
e DP/AS-iF-Link is in protected mode.
e The module is configured as an active safety module.
e The module sends a code sequence that DP / AS-i F-Link does not expect.
No display for code sequences 0000, 00xx, or xx00 because they represent the standard operating
state when the contacts are open.
PFF- I/O fault and DP / AS-i F-Link is in "protected" Rectify the cause of the I/O fault on the AS-i slave.
pe=314 mode
Can occur in parallel with "BF = =", "CER=",
"AUP=", or "CODE" messages.
AS-Interface system
136 System Manual, 11/2008, 3RK2703-3BB02-1AA1



Master

6.2 Routers

Display Possible cause Possible remedial measures

Re 4) Example display; 2nd row structured as follows:

Character for fault type, left-justified AS-i address, right justified, e.g.

p | Address signals I/O (periphery) fault flag 1 | Standard module with address 1

(PFF). 1A | A/ B module with address 1A
31B | A/ B module with address 31B

PFFc I/O fault and DP / AS-i F-Link in "configuration" Rectify the cause of the 1/O fault on the AS-i slave.
pe=314 mode.

Can occur in parallel with "BF =c" messages.
BF=- PROFIBUS DP fault and DP / AS-i F-Link is in Reconfigure the specified PROFIBUS DP node.
DP =285 "protected" mode.

Can occur in parallel with CER=", "AUP =",

"CODE", "PFF=", or other messages.

Re 5) Example display; 2nd row structured as follows:

"DP", left-justified PROFIBUS DP address (0 ... 126), right justified
BF-=c PROFIBUS DP fault and DP / AS-i F-Link is in Reconfigure the specified PROFIBUS DP node.
DP-=28% "configuration" mode.

Can occur in parallel with "PFF =" or other

messages.
BF= = Invalid parameters for PROFIsafe and Check that the "F_Dest_Add" parameter on the
F-PAR DP / AS-i F-Link in "protected" mode. PROFIsafe tab matches the set PROFIsafe

Can occur in parallel with "CER=" and "AUP =" address.

messages.
BF-=c Invalid parameters for PROFIsafe and Check that the "F_Dest_Add" parameter on the
F-PAR DP / AS-i F-Link in "configuration" mode. PROFIsafe tab matches the set PROFIsafe

Can occur in parallel with "PFFc" or other address.

messages.
CTe-= Fault detected at ramp-up, or ramp-up not Connect the PROFIBUS DP connector to the
NOK = successfully completed. PROFIBUS DP interface.

For example, PROFIBUS DP connector not

plugged in before switching on supply voltage

DP / AS-i F-Link is in "configuration" mode. Change to protected mode.

Configuration fault pending (planned <> actual) Eliminate the configuration fault.

Can occur in parallel with "BF = =", "CER=", or "CFG- =" messages.
CTER Invalid code sequence and DP / AS-i F-Link in e Check the wiring of the AS-i slave.
c==316) "protected" mode

Can occur in parallel with "CER=", "AUP =", or
"PFF =" messages.

o Replace the AS-i slave.

Re 6) Example display; 2nd row structured as follow.

S:

Character for fault type, left-justified

AS-i address, right justified, e.g.

c | Address sends code sequence that does not

1 | Standard module with address 1

correspond to the guidelines on permissible

31 | Standard module with address 31
code sequences.
Conditions for displaying "CTER™:
e DP/AS-i F-Link is in protected mode.
e The module is configured as an active safety module.

e The module sends an invalid code sequence to DP / AS-i F-Link that violates at least one

requirement regarding the validity of code seque

nces.

AS-Interface system
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Display Possible cause Possible remedial measures
CTe- A valid code sequence cannot be taught in for the | Close the input contacts of the ASIsafe slave
c=-319 ASlsafe slave displayed. displayed.
MENU Display in "menu mode". Status message, switch to normal mode:
¢ Automatic switchover after 30 s
o Press "MODE" + "SET" simultaneously.
Confirm the display "EXIT" by pressing "SET".
Key: "=" = space
6.2.3.5 Technical specifications
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Technical specifications

Transfer rates on each AS-Interface line

e AS-Interface bus cycle time

5 ms for 31 slaves;
10 ms for 62 slaves or in acc. with the Complete
AS-Interface Specification V3.0

¢ PROFIBUS transfer rate

Max. 12 Mbit/s

Interfaces

e AS-Interface connection

Via removable terminal blocks (with screw or
spring-loaded terminals)

e Connection to PROFIBUS-DP

1 x 9-pin SUB D socket

e Connection to Ethernet

1 x RJ45 socket

e 24V DC power supply (PELV)

3-pin terminal contacts incl. functional earth, via
removable terminal blocks (with screw-type or
spring-loaded terminals)

Display

2 lines of 4 characters (red LED dot matrix)

Operation

Via three keys (Set / Mode / Reset)

Power supply

e From AS-Interface

In accordance with AS-Interface Specification
EN 50 295

e 24V DC (PELV)

24 V DC, protective conductor

Current consumption

e From24VDC

Max. 110 mA

Degree of protection

IP20

Permissible ambient conditions

e Operating temperature

-20°C to +50°C

Transport/storage temperature

-40°C to +85°C

Relative humidity

Max. 95% at +25°C

Operating altitude

2000 m above sea level

AS-Interface system
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6.2 Routers

Technical specifications

Design

e Assembly

On DIN rail

e Dimensions (W x H x D) in mm

45x 104 x 120

o Weight

Approx. 300 g

Supported AS-Interface master profiles

M1, M2, M3, and M4 (in accordance with
complete AS-Interface Specification V3.0)

AS-Interface configuration

Via keys on front plate,
with STEP 7 as of version V5.4 SP1 for SIMATIC
S7-300F/416F

Safety function programming

With Distributed Safety as of version V5.4 SP1
for SIMATIC S7-300F/416F

with SAFETY INTEGRATED "SI-Basic" or
"SI-COMFORT" NCU software for SINUMERIK
840D SL

Approvals

CE, TUV, UL (requested), AS-Interface certificate

System Manual, 11/2008, 3RK2703-3BB02-1AA1

139



Master

6.2 Routers
6.2.4 IE/AS-i LINK PN 10
6.2.4.1 Overview

Transparent data access to AS-Interface from Industrial Ethernet
< e Compact router between Industrial Ethernet (PROFINET 10 device) and AS-Interface

® Single and double AS-Interface master (to AS-Interface Specification V3.0) for connecting
62 AS-Interface slaves in each case and integrated analog value transfer

® High-performance, integrated analog value transmission
® [ntegrated ground-fault monitoring for the AS-Interface cable

e User-friendly on-site diagnosis and commissioning functions via a graphical display and
controls or via a Web interface with a standard browser.

e Optimum TIA integration via STEP 7, integration in engineering tools from third-party
vendors via the PROFINET type file (GSDML)

e Vertical integration (standard Web interface (Page 72)) via Industrial Ethernet
® Power supplied via the AS-Interface cable or with 24 V DC (optional).
® Modules can be exchanged without the PG by means of C-PLUG (optional).

Benefits

® Quick commissioning by means of simple configuration at the touch of a button and
testing the AS-Interface line via the display or Web interface.

e User-friendly diagnosis via the display or Web interface help reduce downtime and
service times if a slave fails.

® Reduced installation costs because the power is supplied entirely via the AS-Interface
cable, which means that no additional power supply is required.

e User-friendly configuration of Siemens slaves by dragging/dropping them to HW Config
(STEP 7) helps reduce engineering work.

Scope of application

IE/AS-i LINK PN 10 is a PROFINET IO device (to IEC 61158) and AS-Interface master (in
accordance with AS-Interface Specification V3.0 to EN 50 295) and enables transparent data
access to the AS-Interface from Industrial Ethernet.

PROFINET IO controllers can exchange I/O data with the AS-Interface cyclically. Acyclic
services also enable AS-i master calls to be carried out (parameters, diagnosis). IE/AS-i
LINK PN 10 is, therefore, suitable for distributed configurations and for integrating a
lower-level AS-Interface network.

The AS-i single master version of IE/AS-i LINK PN |O is suitable for applications with typical
volumes of data.

AS-Interface system
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The AS-i double master version of IE/AS-i LINK PN 1O is suitable for applications with large
volumes of data. In this case, the double data volumes can be processed on two separate

AS-i lines.
PC S7-300
with SOFTNET PN 10 e.g. with CP 343-1
I—- o
S7-400 Operation &
with CP 443-1 Monitoring
Advanced
SCALANCE
PROFINET X208 IE/AS-i
LINK
PN 10
-_5:.:##-;r When IE/AS-i LINK PN 10 is used
as double master
ET 200S ET 200pro
Power 9O LOGO! Safety
O supply monitor
v O unit
- O Safe slave
o Slave  Laser Safety with EMERGENCY STOP |

scanner monitor

Safe slave
with EMERGENCY STOP

G_IK10_DE_40017

Figure 6-19 Integration of AS-Interface in PROFINET via IE/AS-i LINK PN 10 as single/double master

An upstream IWLAN client module (e.g. SCALANCE W746-1PRO) can be used for the
wireless integration of an AS-Interface line in the PROFINET environment. Examples of
applications here include those that were previously implemented with fault-prone ground
cables or contact conductors. This helps cut maintenance costs.

AS-Interface system
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Radio cell 1 Radio cell 2

PROFINET

Industrial Ethernet

[ 5 ] SCALANCE (& 5 ]SCALANCE
C W 788-1PRO Q@ C W 788-1PRO
S I |
\&Jf JJ Field PG/ \Kk sigauizay ©
=\ f/ Notebook N SIMATIC HMI
Client Module § S win CT7515 \\\\
SCALANCE l ) J ] ] ‘
W 746-1PR ) Y § { {
746 0 ? . j“‘l J“‘l
I_H IE/AS-i
LINK
PN IO

Driverless transportation system

G_IK10_DE_30143

Figure 6-20 Wireless communication between Industrial Ethernet and As-Interface components

Design
® Robust plastic housing with degree of protection IP20 for mounting on DIN rails.
e Compact design

— Display on the front plate for accurately indicating the operating state and operational
readiness of all the connected and activated AS-Interface slaves.

— Buttons for commissioning and testing the AS-Interface line directly on IE/AS-i LINK
PN IO

— LEDs for indicating the operating state of PROFINET IO and AS-Interface.

— Integrated two-port switch (RJ45 socket) for the connection to Industrial Ethernet
supports the line topology without an external switch.

— User-friendly commissioning, diagnosis, and testing of IE/AS-i LINK PN IO via a Web
interface with a standard browser.

— Power supplied via the AS-Interface shaped cable or with 24 V DC (optional).
— Low installation depth due to lowered plug fitting.

e FEasy installation on standard DIN rail.

AS-Interface system
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e QOperation without fan or battery.

® Rapid replacement of devices by means of the exchange medium C-PLUG
(not supplied).

Function

IE/AS-i LINK PN 10 provides the PROFINET IO master with cyclic access to the 1/0 data for
all slaves in a lower-level AS-Interface segment. According to the extended AS-Interface
Specification (V3.0), up to 62 slaves each with four inputs and four outputs as well as analog
slaves on each AS-Interface line can be connected.

In the IO controller, IE/AS-i LINK PN 10 is normally assigned 62 input and 62 output bytes in
which the I/O data for the connected AS-Interface slaves is stored. The input/output buffer
can be compressed so that only the required I/0O memory in the IO controller system is used.
The integrated function for analyzing analog signals is just as simple to use as the function
for accessing digital values.

PROFINET IO controllers can also trigger AS-Interface master calls via the acyclic
PROFINET services (e.g.: write parameters, change addresses, read diagnostic values).

An operator display in AS-Interface Link allows you to commission the lower-level AS-i line.
IE/AS-i LINK PN 10 is equipped with two switched Ethernet ports that allow you to leverage
the benefits of the integrated Web server, thereby making it even easier to use the operator
display. The firmware can also be upgraded.

The optional C-PLUG allows you to replace modules without a PG, thereby minimizing
downtime if a fault occurs.

Diagnostics

A comprehensive range of diagnostic functions are available via displays, controls, a Web
interface, or STEP 7. These include:

e QOperating state of the link

e State of the link as a PROFINET IO device
® Diagnosis of the AS-Interface network

® Telegram statistics

e Standard diagnosis pages for rapid access to diagnostic data by means of a standard
browser

Configuration

IE/AS-i LINK PN 10 can be configured with STEP 7 as of version V5.4 SP2 or simply by
copying the actual configuration on the display.

Alternatively, IE/AS-i LINK 10 can be integrated by means of the PROFINET type file (GSD)
in the engineering tool:

® STEP 7 versions older than V5.5 SP2

® Engineering tools from third-party vendors

AS-Interface system
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When configuration is carried out with STEP 7, the AS-Interface configuration can be
uploaded to STEP 7 as of V5.4 SP2. Siemens AS-i slaves can also be easily configured in
HW Config (slave catalog).

6.2.4.2 Order numbers

Type Order no.
IE/AS-i LINK PN 10 6GK1 411-2AB10

Router between Industrial Ethernet and AS-Interface;
Master profiles M3 and M4, extended AS-Interface
Specification V3.0; degree of protection IP20;
Manual available on CD-ROM,

German, English, French, Spanish, Italian

Single master with display
IE/AS-i LINK PN 10 6GK1 411-2AB20
Router between Industrial Ethernet and AS-Interface;

Master profiles M3 and M4, extended AS-Interface
Specification V3.0; degree of protection IP20;

Manual available on CD-ROM,
German, English, French, Spanish, Italian

Double master with display
Accessories
C-Plug 6GK1 900-0AB00

Exchange medium for replacing the devices quickly and
easily if a fault occurs; for recording configuration and
application data, can be used in SIMATIC Net products with

C-PLUG slot

IE FC RJ45 Plug 90 6GK1 901-1BB20-2AA0 (1 package with 1 piece)
RJ45 connector for Industrial Ethernet with a robust metal 6GK1 901-1BB20-2AB0 (1 package with 10 pieces)
housing and integrated insulation displacement/terminal 6GK1 901-1BB20-2AEO (1 package with 50 pieces)

contacts for connecting the Industrial Ethernet FC
installation cables; with 90° cable outlet (e.g. for ET 200S)

AS-Interface system
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6.24.3 Connection

Connections
IE/AS-i LINK features the following connections:

Two separate connections to the AS-i cable (with double master)
One connection for an alternative 24 VV DC power supply (optional) and functional ground

Two LAN RJ45 connections as independent switch ports (one on PROFINET 10 and one, for
example, for the WBM configuration)

Connections to the AS-i cable(s) and power supply
IE/AS-i LINK has two connections for AS-i cables (lines 1 and 2). They are each connected
via a 4-pin connector each with two + and two - terminals (jumpered internally).

This allows IE/AS-i LINK to be "looped in" to the AS-i cable.

A\ .caution

Maximum load-carrying capacity

The maximum load-carrying capacity of the AS-i connection contacts is 3 A. If this value is
exceeded on the AS-i cable, IE/AS-INTERFACE LINK PN IO must not be "looped in" to the
AS-i cable but must instead be connected via a spur line (one connection pair only

occupied by IE/AS-i LINK).

IE/AS-i LINK can receive its entire power supply from the AS-Interface (AS-i line 1 only). The
current consumption from the AS-Interface here is 320 mA at 30 V.

Alternatively, IE/AS-i LINK can be supplied via a separate power supply unit (24 V DC).

AS-Interface system
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IE/AS-i LINK PN IO

[ J
ﬁ/_ SFO
: © BFO
LAN connection 1 W OND
= (3]
AS-i1 AS-i2
< Blugs
OAPFO
@ OCERD
o OAUPO
© ocm o
LAN connection 2 ooNmQ
N
) ) [Em )
Q Q
(%)
|- %)
Q Q
J / |
(]
Power supply AS-iline 1 AS-iline 2
connection 24 V Connection Connection

Figure 6-21 Connecting the AS-i cable(s) and power supply

Connector assignment for the AS-i line

PIN no. line 1 Signal

1 AS-i1+
2 AS-i1-
3 AS-i1+
4 AS-i1-
PIN no. line 2 Signal

1 AS-i 2 +
2 AS-i 2 -
3 AS-i 2 +
4 AS-i 2 -

PIN 1 and 3 as well as PIN 2 and 4 are jumpered internally with each other.

AS-Interface system
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PIN no. line 1 Signal

1 Power +
2 Power -
3 PE
Note

Functional ground - PE

IE/AS-INTERFACE LINK PN IO features a connection for functional ground. This connection
is required if the integrated ground-fault monitoring function is used. It must be connected to

the protective conductor with as little resistance as possible.

LAN connections (PROFINET IO, PC with WBM)

The connections to PROFINET and a PC (or network) are established via two RJ45 sockets

(recommended: 90° FC connector).

A LAN connection is provided for the PROFINET system. The second LAN connection for
IE/AS-i LINK is used for configurations via Web-based management and for diagnostic

purposes, for example. Both LAN connections are identical.

IE/AS-i LINK supports autocrossing (i.e. crossed and uncrossed cables can be used).

Connector assignment for the LAN connection

PIN no.

Signal

RXP

RXN

TXP

n.c.

n.c.

TXN

n.c.

O IN|O[O|~[W IN|-

n.c.

n.c. = not used

AS-Interface system
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6.2.4.4
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Diagnostics
c-PLUG Display
(optional)
D/
IE/AS-i LINK PN 10
LED "LINK" 1 —®
/ sFgl-LEDs
LAN connection BrO| IE/AS-i LINK Adv.
oNO
X1
LED "RX/TX" 1
-2\~ LEDs
Keyboard AS-iline
LED "LINK" 2 —
LAN connection
X1
LED "RX/TX" 2
- g E g E AS-iline 2
I olm olm Connection
O |oX |oO
Power supply Release AS-iline 1
connection 24 V slide for Connection
DIN rail
assembly
Figure 6-22  Front view of IE/AS-i LINK PN IO (double master)
The following LEDs are located on the front of IE/AS-i LINK:
® Indicators for the LAN connections (for X1 and X2 in each case)
— LINK: connection to the Ethernet partner
— RX/TX: Data traffic
e |Indicators for IE/AS-i LINK
— SF: System error
— BF: Bus fault
— ON: IE/AS-i LINK power supply
® [ndicators for the AS-i line
— SF: AS-i system error
— APF: AS-i power failure
— CER: Configuration error
— AUP: Automatic address programming
— CM: Configuration mode
— ON: AS-i line power supply

AS-Interface system
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LED Color Status Meaning
SF Red System error (link) This LED lights up in the following cases:
¢ In protected mode: a diagnostic alarm (incoming) was
triggered in the PROFINET 10 controller.
e |E/AS-i LINK has detected an internal fault (e.g. EEPROM is
defective).
BF Red Bus fault This LED flashes in the following cases:
e The connection between the PROFINET 10 controller and
IE/AS-i LINK is interrupted or the PROFINET 1O controller is
not active.
e |E/AS-i LINK has been incorrectly parameterized/configured by
the PROFINET 10 controller.
ON Green — This LED lights up when IE/AS-i LINK is supplied with voltage.

Meaning of the AS-i line LEDs

LED Color

Status

Meaning

SF Red

System error (line)

In protected mode: a diagnostic alarm (incoming) was triggered in
the PROFINET 1O controller.

APF Red

AS-i power failure

Indicates that the voltage supplied by the AS-i power supply unit
on the AS-i cable is too low or is faulty.

CER Yellow

Configuration error

This LED indicates whether the slave configuration detected on
the AS-i cable matches the target configuration in IE/AS-i LINK. If
any discrepancies are detected, the CER LED lights up.

The CER LED lights up in the following cases:

e A configured AS-i slave is not detected on the AS-i cable (e.g.
the slave has failed).

e An AS-i slave that has not yet been configured is detected on
the AS-i cable.

e A connected AS-i slave has different configuration data
(I/O configuration, ID code) to the AS-i slave configured in
IE/AS-i LINK.

e |E/AS-i LINK is in offline mode.

AUP Green

Autoprog available

When IE/AS-i LINK is in protected mode, this LED indicates that
the address of an AS-i slave can be programmed automatically.
Automatic address programming makes it easier to replace a
defective AS-i slave on the AS-i cable.

CM Yellow

Configuration mode

This display indicates the IE/AS-i LINK operating mode.
e Display ON: Configuration mode
e Display OFF: Protected mode

Configuration mode is only required for commissioning IE/AS-i
LINK. In configuration mode, IE/AS-i LINK activates all the
connected AS-i slaves and exchanges data with them.

ON Green

This LED lights up when IE/AS-i LINK is supplied with voltage.

AS-Interface system
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Keyboard
You can use the operator input keys to switch operating mode. The lower-level AS-i line can
also be configured using the operator input keys and display.

Display

The graphical display has a resolution of 128 x 64 pixels.

The lower-level AS-i line is configured with the display/WBM together with the keyboard,
display/wbm (Page 72) which means that commissioning and diagnosis can be carried out
locally.

The following display appears when the device is switched on or if no user inputs are made
over a long period:

O

ZB NTERFACE

Figure 6-23 Logo on the display

Note
Error message during operation

If a fault occurs during operation, an error message is output even if the logo was displayed
beforehand.

As soon as any keyboard input is made, the main menu appears in which you can navigate
in the menu structure.

If an entry in the list is selected (inverse display), a ticker text automatically appears after a
short period with further information (not in the main menu).

AS-Interface system
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Technical specifications

Transmission rates on each AS-Interface line

o AS-Interface bus cycle time

5 ms for 31 slaves;
10 ms for 62 slaves

e Ethernet transmission rate

10/100 Mbit/s, autosensing

Interfaces

o AS-Interface connection

1 x 4-pin terminal contacts (plug-in type)

e Single master

1 x 4-pin terminal contacts (plug-in type)

e Double master (2 AS-i lines)

2 x 4-pin terminal contacts (plug-in type)

e Connection to Ethernet

2 x RJ45 sockets (switchports)

e Optional: 24 V DC power supply

3-pin terminal contacts (connectable) incl.
functional earth for internal earth-fault monitoring

Display

128 x 64 pixels with backlighting

Keys

Membrane keyboard

Power supply

e From the AS-Interface shaped cable

In accordance with AS-Interface Specification
EN 50 295

e Optional 24V DC
Current consumption

e From the AS-Interface shaped cable Max. 250 mA
Load-carrying capacity max. 3A

o Power loss 7.5W
Degree of protection 1P20

Permissible ambient conditions

e Operating temperature

e Horizontal installation

0°C to +60°C

e Vertical installation

0°C to +45°C

Transport/storage temperature

-30°C to +70°C

Relative humidity

Max. 95% at +25°C

Operating altitude

3000 m above sea level

Design

e [nstallation

On DIN rail

e Dimensions (W x H x D) in mm

90 x 132 x 88.5

o Weight

Approx. 380 g

Supported AS-Interface master profiles

M1, M2, M3, and M4 (in accordance with
AS-Interface Specification V3.0)

AS-Interface configuration

By means of buttons on the front plate,
with STEP 7 as of version V5.4 SP2
via Web interface

AS-Interface system
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Power supply units 7

7.1 Overview

Space-saving power supply units and data decoupling

AS-Interface power supply units are among the most important components of an
AS-Interface network. They supply the electronic network components (AS-Interface
modules and AS-Interface masters) as well as the connected sensors. Integrated data
decoupling in the AS-Interface power supply units ensure that data and energy are kept
separate but that AS-Interface can transfer data and energy along the same cable.

o
w
2
)
a
1%
<

® Compact design saves space in the cabinet/field.
® |Increased output power allows additional AS-Interface nodes to be connected.

® |ntegrated ground-fault and overload detection functions make the application more
reliable, which does away with the need for additional components.

e Diagnostic memory, remote indication, and remote reset allow faults in the system to be
quickly detected, thereby reducing downtimes.

® Spring-loaded connection system allow the devices to be installed quickly and securely.
® Terminal blocks can be quickly replaced, thereby reducing downtimes.

® The ultra-wide range input of the 8 A version allows single and dual-phase operation,
which means that a neutral conductor is not required.

® UL/CSA ensures that the device can be used worldwide.

AS-Interface system
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Figure 7-1 Basic structure of the AS-Interface power supply units

AS-Interface power supply units are primary-side regulated DC power supply units. The
primary switched-mode regulators generate a regulated DC voltage of 30 V DC with high
control stability and low residual ripple.

The AS-Interface two-wire cable transfers data and energy simultaneously. For this reason,
AS-Interface power supply units must ensure that the AS-Interface network is supplied with
power while the data is decoupled.

Standard power supply units are not suitable here, which is why standard power supply units
must not be used for supplying an AS-Interface network. AS-Interface power supply units
supply the network electronics (AS-Interface masters and AS-Interface modules) as well as
all the connected sensors. Graded power supply units from 2 to 8 A are available depending
on the power requirements of the AS-Interface network.

As shown in the block diagram, the new generation of AS-Interface power supply units
(BRX95...) with IP20 also features integrated ground-fault and overload detection.

Function: features of the latest generation of power supply units 3RX95..:
e Compact design

Available in widths of 50/70/120 mm, the latest devices are among the most compact
AS-Interface power supply units available offering a very high degree of power density.
Thanks to the small surface area of these devices, other devices can be mounted on the
DIN rail next to the power supply unit. As a result, they can be installed directly next to
other devices (unlike other compact power supply units).

AS-Interface system
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® |ncreased power
The new devices have an output current of 3/5/ 8 A.
® |ntegrated ground-fault detection

Ground-fault detection to EN 60204-1 is obligatory for AS-Interface. The new generation
of AS-Interface power supply units all feature integrated ground-fault detection that
reliably detects and reports ground faults. Additional contacts also allow users to
determine whether the AS-Interface voltage is to be switched off directly if a ground fault
occurs, thereby preventing the machines from starting unintentionally and, in turn,
preventing the system from being damaged if a fault occurs.

® Remote reset and remote indication

The detected ground fault can be signaled and evaluated on a central controller via
brought-out signal contacts. The stored diagnostic data can be reset locally using the
reset button. It can also be reset, however, by a controller via a reset input.

® [ntegrated overload detection
An output-side overload is detected and signaled via a diagnostics LED.
® Diagnostic memory

A ground fault and output-side overload are stored in a diagnostic memory until the
system is reset and signaled via the appropriate LEDs. This makes it easier to diagnose
faults in an AS-Interface network because the service personnel can immediately identify
the potential source of system faults (even after a fault has occurred).

® Diagnostic LEDs

The status of the AS-Interface power supply unit can be determined locally on the power
supply unit via three differently-colored LEDs:

— Overload LED, red

— Ground-fault detection LED, yellow

— OK status LED, green (output voltage = 26.5 V)
® Ultra-wide range input with 8 A

The ultra-wide range input from 120 to 500 V with the 8 A variant means that the device
can be used in virtually any network in the world. In addition, this variant does not require
a neutral conductor because the device can be connected directly between 2 phases in a
network.

® Removable terminal blocks with spring-loaded connection

The power supply unit is equipped with three terminal blocks: one block for the input side,
one for the output side, and one for the information terminals. These can be removed if
required, thereby enabling the power supply unit to be quickly and easily replaced if a
fault occurs. The spring-loaded connection system used for the terminals also enables
the cable strands to be quickly and securely connected.

AS-Interface system
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7.2 Order numbers

Type

Order no.

AS-Interface power supply unit IP20
e Single output IP20
o With integrated ground-fault detection

6GK7142-2AH00-0XA0

Output current Input voltage

3A 115/ 230 V AC (switchable) |3RX9 501-0BA00

3A 24V DC 3RX9 501-1BA00O

5A 115/230 V AC (switchable) | 3RX9 502-0BA00

8A 115/230... 500 V AC 3RX9 503-0BA00
(switchable)

7.3 Connection

Selecting the installation location

® The power supply unit must be installed vertically to ensure sufficient heat dissipation.

® A clearance of at least 50 mm should be maintained above and below the device.

® The device is clipped on to a 35 mm DIN rail.

Connectinga 3 A/ 24 V DC IN power supply unit (3RX9 501-1BA00)

To implement the ground-fault monitoring function, the device must be connected to GND.
The device is equipped with a primary-side internal fuse.

All terminals can be removed if required.
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7.3 Connection

Connecting 3 A (3RX9 501-0BA00), 5 A (3RX9 502-0BA00), and 8 A (3RX9 503-0BA00) power

supply units

158

The power supply (120 / 130 V AC) must be connected in accordance with VDE 0100 and
VDE 0160. The network must be fused with max. 20 A (USA) or 16 A (IEC). The device is
equipped with a primary-side internal fuse.

All terminals can be removed if required.

L1
N
PE
INPUT
L NPE]
000
1)
RESET
L24+ —* GND
M24 AS-i-
AS-i+
(2)L+ AS-i+ SWITCHED
@) DC 24 V 500 mA
{ DC 48 V 200 mA
M
1) O.K. 1) Fault
r--1com r--1com
1 131 1 131
1 1 I 1
I 1 I 1
VL o\
:32I 134 :32- .34
NG INO. N.Ct  N.O.
(- [
| I | LI |
L | 1l 1L 1l 1l 1| L | 1l 1l 1l 1 |
— 11 — 1]

AS-Interface system

System Manual, 11/2008, 3RK2703-3BB02-1AA1



Power supply units

7.4

Diagnostics

Status display via LEDs

7.4 Diagnostics

You can determine the status of the AS-Interface power supply units via the three LEDs at
the bottom of the devices.

The following table provides an overview of the status displays:

"OK" LED "Overload" LED "EFD" LED Operating status
ON, green OFF OFF Status OK
(with 3RX9 501 / 2 / 3-0BAO0OQ: output voltage = 26.5 V)

OFF OFF OFF No voltage on the device

ON, green Flashing, red OFF Overload detected

ON, green OFF ON, yellow Ground fault detected

7.5 Technical specifications
AS-Interface power supply unit
Single output IP20
Output current Output current Output current Output current
3A 3A 5A 8A
3RX9 501-0BA00 3RX9 501-1BA00 3RX9 502-0BA00 3RX9 503-0BA00

Input data

e Primary voltage Ue 120 /230 V AC 24V DC 120/230V AC 120/230 ... 500 V AC

e Working voltage range 85...132/ 20...29V DC 85...132/ 85...132/
176 ... 253 VAC 176 ...253 VAC 176...550 V AC

e Line frequency range 47 ...63 Hz - 47 ...63 Hz 47 ...63 Hz

e Mains buffering at /nenn >20 ms >10 ms >20 ms >20 ms

e Primary rated current 1.6/09A 45A 27/15A 44124 A

Qutput data

e Rated output voltage Uk rated3o 30vDC 30vDC 30vDC 30v DC

o Residual ripple / spikes <50 mVpp <50 mVpp <50 mVpp <50 mVpp
(10 ... 500 kHz) (10 ... 500 kHz) (10 ... 500 kHz) (10 ... 500 kHz)
< 300 mVpp < 300 mVpp < 300 mVpp < 300 mVpp
(0 ... 10 kHz) (0 ... 10 kHz) (0 ... 10 kHz) (0 ... 10 kHz)

e Rated output current / rated 3A 3A 5A 8A

e Current limitation activation typ. 3.5A typ. 3.5 A typ. 5.5 A typ. 8.5 A

point

AS-Interface system
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7.6 Dimension drawings

AS-Interface power supply unit
Single output IP20

e Efficiency at full load typ. 84% typ. 84% typ. 87% typ. 87%
Ambient conditions
e Storage/transport temperature  -25 ... +80 °C -25...480 °C -25...480 °C -25...480 °C
e Ambient temperature during -10...+70 °C -10...+70 °C -10...+70 °C -10...+70 °C
operation
e Degree of protection IP20 1P20 1P20 1P20
e Degree of pollution 2 2 2 2
e Humidity class Climate class DIN 50010, max. relative humidity 100 %, without condensation
e EMC noise emissions IEC 61000-6-3 IEC 61000-6-3 IEC 61000-6-3 IEC 61000-6-3
Class B
e EMC noise immunity EN 61000-6-2, EN 61000-4-2/-3/-4/-5/-6/-11
7.6 Dimension drawings
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7.6 Dimension drawings
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7.6 Dimension drawings
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Overview of the I/O modules
The following I/O modules are available for AS-Interface:
Digital 1/0 modules for use in the field
® Degree of protection IP67
— /O modules - K60
— /O modules - K45
— 1/O modules - K20
® Degree of protection IP68 / IP69K
— 1/O modules - K60OR
Analog 1/0 modules for use in the field
® Degree of protection IP67
— 1/O modules - K60
Digital /0 modules for use in the cabinet
® Degree of protection IP20
— SlimLine modules of the S22.5 and S45 series
— F90 module
— Flat module
Digital I/O modules as specific integration solutions
® Degree of protection IPO0 or with housing
— Communication modules for PCB installation
Modules with special functions
® Counter modules
Housing and front panel module for AS-Interface
® AS-Interface housing with standard components
e Customized AS-Interface housing
® AS-Interface front panel module
8WD4 signaling columns
AS-Interface connection for LOGO!
Contactor with AS-Interface

AS-Interface system
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8.1 Setting the AS-i address

8.1

Setting the AS-i address

Unique addressing

In the as-delivered condition, an I/O module (slave) has the address 0. It is detected by the
master as a new slave that has not yet been addressed and, in this condition, has not yet
been integrated in standard communication/data exchange.

To enable data to be exchanged between the master and slaves, you have to assign a
unique address for each slave (i.e. each slave address must be different) when
commissioning the AS-Interface network.

You can choose the addresses as required:
® In address range 1 to 31, for slaves with standard addressing mode

® In address range 1A to 31A and 1B to 31B, for slaves with extended addressing mode
(A/B slaves, as of AS-i Spec. 2.1)

Addresses can also be assigned once the devices have been installed.

Addressing the slaves

164

You can set the slave address in different ways:

e Offline with the addressing unit via the addressing socket or at the AS-i connection.
Recommended when assigning addresses for the entire system. The direct connection
between the slave and addressing unit ensures that the slave modules are not mixed up.

® Online by the AS-i master and in the PLC configuration software.
Recommended for assigning addresses to individual slaves if an addressing unit is not
available. Before assigning addresses, you must ensure that each address exists only
once in the AS-i network, that is, several new, additional modules (with address 0 in
as-delivered condition) must not be connected to the AS-i cable.

A\.caution

As soon as you have assigned a valid address, the master can start cyclic data
communication, that is, outputs can be set or inputs read that result in follow-up switching
operations. Make sure that the system does not enter a hazardous state (e.g. switch off the
AS-i voltage as a precaution).

AS-Interface system
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8.1 Setting the AS-i address

Offlline addressing with the addressing unit using a K45 module as an example

1 Unscrew the cover cap for the addressing socket on the 3RK1904-2AB01
module.

2 Connect the module to the addressing unit (3RK1904 2AB0).

3 Assign an address to the module.

e Switch the selector switch to ADDR.

o Press 4. The address of the connected module is read
and displayed.

e Select the address by choosing
e Totransfer the address to the module, choose .

4 Remove the addressing cable.

5 Seal the addressing socket with the cover cap.

AS-Interface system
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8.2 Connection

8.2 Connection

AS-Interface bus and auxiliary voltage (AUX POWER)

Depending on the design of the I/O module, the following options are available for
connecting the AS-i bus and AUX POWER.

e With the shaped cable for AS-i (yellow) and AUX POWER (black) by means of the
insulation displacement method (piercing)

e \With round cables and standard M12 connectors

e Wiring as required to screw-type or spring-loaded terminals

Actuators and sensors

® Connection via standard M12 or M8 connectors for modules for use in the field (degree of
protection = IP67, compact modules K20, K45, and K60).

® Connection via screw or spring-loaded terminals for modules for use in the cabinet
(degree of protection IP20, SlimLine modules, F90 module and flat module)

8.2.1 Connecting the shaped cable for AS-i and AUX POWER

Proceed as follows:

Secure the module on a flat surface.

2

Insert the yellow AS-i shaped cable and, if
necessary, the black shaped cable for AUX
POWER into the cutouts on the mounting plate
of the compact modules (K60 and K45).

Hook the module onto the holding studs on the
mounting plate.

Secure the compact module to the mounting
plate. This also ensures that contact is
established with the shaped cables by means
of the insulation displacement method.

AS-Interface system
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8.2 Connection

8.2.2 AS-i connection via M12 connector

When round cables are used, AS-Interface is connected to an M12 connector.

1=UAS-i +
2 = AUX power —
3 =UAS-i-
4 = AUX power +

M12 sockets that are not required must be sealed with screw caps (3RK1901-1KAQ0) to
ensure that the required degree of protection is maintained.

8.2.3 Connection via terminals

Screw terminals

To screw/unscrew the screw terminals, you need a PZ2 screwdriver. The tightening torque
should be between 0.8 and 1.2 Nm.

For the connection cross-sections and stripping lengths, see the table.

Connection type Connection cross-sections
o 1x0.5... 4.0 mm?/2x 0.5 ... 2.5 mm
e 1%x05..25mm?/2x0.5 ... 1.5 mm?

AS-Interface system
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8.2 Connection

Spring-loaded terminals

Step Explanation

1 You need a 3 mm flat-bladed screwdriver.

2 To release the clamping springs, insert the screwdriver as far as it will
go into the square opening of the spring-loaded terminal. Position the
screwdriver at an angle of 10° with respect to the oval opening.

Insert the cable into the oval opening as far as it will go.

Hold the cable in the spring-loaded terminal.

Remove the screwdriver.

[N NS, I IF ~ M)

Pull the cable to ensure it is secure.

For the connection cross-sections and stripping lengths, see the table.

Connection type Connection cross-sections
e 2% 025 ... 1.5 mm?
10
— 2x0.25... 1.5 mm?
10,
T 2x0.25... 1.5 mm?

Removable terminals

The SlimLine modules are equipped with removable terminals, which makes it easier to
replace the device if required. The terminals are coded to prevent confusion.

A\.caution

Before replacing the terminals, you must disconnect the system and device from the power
supply.

AS-Interface system
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Replacing the removable terminals

8.2 Connection

Step

Description

a

Undo the interlock.

Remove the terminal.

Insert the new terminal.

b
c
d

Push the terminal into the device until the interlock audibly engages.

Figure 8-1

Replacing the removable terminals

8.24 M12 - standard assignment - digital inputs

Supply L+

Input signal (jumpered with pin 4)

Supply L-

Input signal (jumpered with pin 2)

|| WiN|-

Ground connection

AS-Interface system

System Manual, 11/2008, 3RK2703-3BB02-1AA1

169



Slaves

8.2 Connection

8.2.5 M12 - Y assignment - digital inputs

Supply L+

Input signal 2

Supply L-

Input signal 1

A [WIN|~

Ground connection

8.2.6 M12 - Y/Il assignment - digital inputs

Socket 1 Socket 2 1 Supply L+ Supply L+
[ alternative—» 2 Input signal 2 Unassigned
/ 3 Supply L- Supply L-
4 Input signal 1 Input signal 2
5 Ground connection Ground connection

Note

Input signal 2 can be wired to either socket 1 only or socket 2 only.

8.2.7 M8 - assignment - digital inputs

Supply L+

1
3 4 3 Supply L-
] 4 Input signal

AS-Interface system
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8.2.8

8.2.9

8.2.10

AS-Interface system

M12 - standard assignment - digital outputs

8.2 Connection

Circuit diagram Pin Assignment
1 Unassigned
2 Unassigned
3 Supply L-
4 Output signal
5 Ground connection

M12 - Y assignment - digital outputs

Unassigned

Output signal 2

Supply L-

Output signal 1

|l [WIN|-

Ground connection

M12 - Y/Il assignment - digital outputs

Socket 1 Socket 2

> 3

L«:—' <+ glternative

Unassigned Unassigned
Output signal 2 Unassigned
Supply L- Supply L-

Output signal 1

Output signal 2

|| WiIN|=

Ground connection

Ground connection

Note

Output signal 2 can be wired to either socket 1 only or socket 2 only.

System Manual, 11/2008, 3RK2703-3BB02-1AA1
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8.2 Connection

8.2.11 M8 - assignment - digital outputs

Unassigned

1
AN 3 Supply L-
] 4 Output signal

AS-Interface system
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8.3 Diagnostics

8.3 Diagnostics
Status display
The status of a module is indicated by the LEDs by either a continuous or flashing light,
which enables the module to be diagnosed at a glance:
® For AS-i communication
depending on the design, via two LEDs or via a dual LED
® For the auxiliary voltage Uaux
with a green LED
® For the switching state of the inputs and outputs
with yellow LEDs
The following section provides an overview of the LED status displays for the input/output
modules.
8.3.1 LED status displays for modules with two LEDs for AS-i and FAULT
AS-i FAULT Possible cause Possible remedial measures
Green OFF Normal operation, -
AS-i communication OK

Green Red No AS-i communication: Ensure AS-i communication:

e The master is switched off or e Switch on the master or switch it to online
offline. mode.

e The slave is not configured in | ¢ Reconfigure the master.
the master. e Connect the correct module.

* The incorrect slave type is e Check/correct the slave address.
connected.

e The slave has the wrong
address.

Green Flashing red Sensor supply overload Unplug the sensor cables from the input
(Slave is in RESET mode sockets, user sensors with a lower overall
and switches off completely) current consumption,

check the sensors/cables.

Flashing green Red The slave has the address 0 Assign an address that is not 0.
(as-delivered condition)

Flashing green Flashing red Output overload Unplug the actuator cables from the output

(alternating flashing)

(the slave switches off all the
outputs)

sockets,
check the actuators and cables.

OFF

OFF

No AS-i voltage,

AS-i voltage connected with
incorrect polarity,

AS-i voltage too low

Switch on the AS-i voltage, connect it properly,
measure the AS-i voltage (approx. 30 V DC)

AS-Interface system

With SlimLine modules, the FAULT LED is not labeled. It is located directly under the AS-i

LED.

The status "output overload" (green/red alternate flashing) is not displayed by all modules.
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8.3 Diagnostics
With analog modules, the following assignment applies:
AS-i FAULT Possible cause Possible remedial measures
Flashing green Flashing red No analog data exchange (triple Use AS-i master to AS-i Spec. 2.1 or more

(alternating flashing)

exchange) on AS-i

The AS-i master is waiting for
analog output data from the PLC
(with analog output modules only)

Set CPU to RUN,

send data set with analog output data to the
AS-i master (CP 343-2, CP 343-2P, Link
20E).

Sensor supply overload

(with analog input modules only)

Unplug the sensor cables from the input
sockets, user sensors with a lower overall
current consumption,

check the sensors and cables.

8.3.2 LED status displays for modules with a dual LED for AS-i/FAULT
AS-i/FAULT Possible cause Possible remedial measures
Green Normal operation, —
AS-i communication OK
Red No AS-i communication: Ensure AS-i communication:
e The master is switched off or offline. e Switch on the master or switch it to online mode.
e The slave is not configured in the master. | e Reconfigure the master.
e The incorrect slave type is connected. e Connect the correct module.
e The slave has the wrong address. e Check/correct the slave address.
Flashing red Sensor supply overload Unplug the sensor cables from the input sockets,

(Slave is in RESET mode
and switches off completely)

user sensors with a lower overall current
consumption, check the sensors/cables.

Yellow/red flashing

The slave has the address 0
(as-delivered condition)

Assign an address that is not 0.

Green/red flashing

Output overload
(the slave switches off all the outputs)

Unplug the actuator cables from the output sockets,
check the actuators and cables.

OFF No AS-i voltage, Switch on the AS-i voltage, connect it properly,
AS-i voltage connected with incorrect polarity, | measure the AS-i voltage (approx. 30 V DC)
AS-i voltage too low
The status "output overload" (green/red flashing) is not displayed by all modules.
AS-Interface system
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8.3 Diagnostics
8.3.3 LED status display AUX POWER for modules with auxiliary voltage
AUX POWER Possible cause Possible remedial measures
Green Normal operation, —
24 V DC auxiliary voltage OK
OFF e No auxiliary voltage e Auxiliary supply 24 V DC
e Auxiliary voltage connected with e Connect it properly
incorrect polarity e Measure the auxiliary voltage (approx. 24 V DC)
¢ Auxiliary voltage too low

Modules that are not equipped with an auxiliary voltage connection do not have an AUX
POWER LED (e.g. pure input modules, modules with relay outputs).

SlimLine modules with a width of 22.5 mm do not have an AUX POWER LED.

8.34 LED status display for the switching state (yellow)

IN x (F-IN x) / OUT x Meaning
Yellow Signal activated
OFF Signal deactivated

AS-Interface system
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8.4 Input/output modules

8.4 Input/output modules

8.4.1 Digital K60 input/output modules - panel IP67

8.4.11 Overview

Standard K60 compact modules
@@ { e K60 compact modules with max. four digital inputs and four digital outputs.
| -, These compact modules contain the communications electronics and the standard M12
e : .
= . mal connections for inputs and outputs. Up to four sensors and four actuators can be
@ connected to the compact module.

loflof
[ ]

€ K60 compact modules with max. eight digital inputs and two digital outputs.

sy | These modules have eight digital inputs with an M12 connector.

5ol j!‘ The module requires two AS-Interface addresses for processing all the inputs and
2 outputs. Addresses are assigned here using a double addressing socket.

=

e K60 compact modules with four digital inputs and outputs in accordance with AS-i
Specification 3.0.
AS-i Specification 3.0 extends the AS-Interface bus system to include a range of new
features.
Extended address mode (A/B addresses) allows 62 nodes to be connected to an AS-i
network. This means that, even in the case of A/B slaves, four outputs can now be used
(instead of just three outputs as defined in Specification 2.1). In the maximum
configuration of an AS-i network, therefore, this means that 248 inputs and 248 outputs
are available.
Note, however, that these modules can only be operated with a new master in
accordance with AS-i Specification 3.0 (e.g. new DP/AS-i LINK Advanced or IE/AS-i LINK
PN 10) and that the cycle times for the outputs in this case can be a maximum of 20 ms.

e K60 compact modules for use in potentially explosive areas (ATEX).
Two versions of the K60 modules are available for use in potentially explosive areas
(zone 22) in accordance with classification 1l 3D (dust in the air, non-conductive dust).
The version with four inputs and four outputs has the ID (Ex) 1l 3D T75 °C IP65X, the
version with four inputs has the ID (Ex) Il 3D T60 °C IP65X.
Certain factors must be taken into account to ensure that these devices function safely
and reliably. In particular, suitable measures must be taken to protect the module against
mechanical damage. For further conditions for ensuring safe and reliable operation, see
Technical specifications (Page 178).

8.4.1.2 Connection

For information on connecting the AS-i bus and auxiliary voltage Uaux as well as the
actuators and sensors, see Connection (Page 166).

AS-Interface system
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8.4 Input/output modules
8.4.1.3 Order numbers
K60 compact modules
Inputs/outputs Type Assignment Current-carrying Order no.
capacity per output
8 inputs / 2 outputs A/B slave Special 2A 3RK2400-1HQO00-0AA3
assignment
8 inputs Standard slave Y-l assignment | — 3RK1200-0DQ00-0AA3
8 inputs A/B slave Y-l assignment | — 3RK2200-0DQ0O0-0AA3
4 inputs / 4 outputs Standard slave Y-l assignment |2 A 3RK1400-1DQ00-0AA3
4 inputs / 4 outputs Standard slave Standard 2A 3RK1400-1CQO00-0AA3
assignment
4 inputs / 4 outputs Standard slave Y-Il assignment |1 A 3RK1400-1DQ01-0AA3
4 inputs / 4 outputs Standard slave Standard 1A 3RK1400-1DQ03-0AA3
assignment
4 inputs / 4 outputs A/B slave (Spec 3.0). Y-l assignment |2 A 3RK2400-1DQ00-0AA3
4 inputs / 3 outputs A/B slave Y-l assignment |2 A 3RK2400-1FQ03-0AA3
4 inputs / 2 outputs Standard slave Y-Il assignment |2 A 3RK1400-1MQO00-0AA3
4 inputs Standard slave Y-l assignment | — 3RK1200-0CQ00-0AA3
2 x 2 inputs / 2 x 2 outputs | Standard slave Y-l assignment | 1A 3RK1400-1DQ02-0AA3
4 outputs Standard slave Y-Il assignment |2 A 3RK1100-1CQO00-0AA3
4 Ein- /4 Ausgange Standard slave Y-Il assignment |2 A 3RK1400-1DQ05-0AA3

Ausf. ATEX (Ex) 1l 3D X

4 inputs

Standard slave

Y-l assignment

3RK1200-0CQ05-0AA3

version ATEX (Ex) Il 3D X

Accessories

Order numbers
3RK1901-0CA00
3RK1901-0CB01

Description Comments

K60 mounting plate For wall mounting

K60 mounting plate For DIN rail mounting

AS-Interface system
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8.4 Input/output modules

8414 Diagnostics

LEDs for AS-i and FAULT

The module has two LEDs for AS-i and FAULT for diagnostic purposes; see LED status
displays for modules with two LEDs for AS-i and FAULT (Page 173) .

LED display AUX POWER

The module also has an LED for AUX POWER,; for a description, see LED status display
AUX POWER for modules with auxiliary voltage (Page 175).

Status display for the switching state

The switching state of the AS-i inputs and outputs is indicated by a yellow LED; see LED
status display for the switching state (yellow) (Page 175).

84.1.5 Technical specifications

Operating voltage in acc. with 26.5t031.6V
AS-Interface Specification

Input circuit PNP

Inputs

Sensor supply via AS-Interface

Short circuit and overload proof

Sensors 2 and 3 conductors

Voltage range 20to 30V

Switching level - high 210V

Input current low/high <1.5/26mA

Outputs

Output type Electronics

Short-circuit protection Integrated

Inductive interference protection Integrated

External 24 V DC power supply Via black AS-Interface flat cable
Watchdog Integrated

AS-Interface certificate

Awarded (or planned for new devices)

Approvals

UL, CSA, shipbuilding (or planned for new devices)

Degree of protection

IP67

Ground connection

PIN5 of each M12 socket is connected to the ground clamp in the mounting
plate by means of a pin.

Ambient temperature

—-25to +85°C

Storage temperature

—40 to +85°C

Connection

Via the mounting plate for compact module K60

178
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8.4 Input/output modules

Note

An external additional power supply (AUX POWER) of between 20 and 30 V DC is required
for supplying the output circuits. The additional power supply must comply with VDE 0106

(PELV), protection class Ill.

Order no. 3RK2400-1HQO0-0AA3 3RK1200-0DQO0-0AA3 3RK2200-0DQO0-0AA3

Slave type A/B slave Standard slave A/B slave

Suitable for AS-i master AS-i Spec. 2.1 AS-i Spec. 2.0 AS-i Spec. 2.1

to Spec. ... (or higher)

No. of inputs/outputs 8 inputs / 2 outputs 8 inputs 8 inputs

Socket assignment Special assignment Y-l assignment Y-Il assignment

AS-i slave profile 10.ID.ID2  0.A.E (addr. 1) 0.1.F (addr. 1) 0.A.E (addr. 1)
7.A.E (addr. 2) 0.1.F (addr. 2) 0.A.E (addr. 2)

ID1 code (factory setting) 7 (addr. 1 and 2) F (addr. 1 and 2) 7 (addr. 1 and 2)

Total power consumption < 300 mA <270 mA <270 mA

Inputs

Current-carrying capacity for 200 mA 200 mA 200 mA

all inputs (Tu < 40°C)

Outputs

Typ. current-carrying 2A — —

capacity per output:

12/13 DC

Max. total current per 4 A — —

module

Data bit assignments

Socket 1 PIN 4 = IN1(DO) (addr. 1)
PIN 2 = IN2(D1) (addr. 1)
Socket 2 PIN 4 = IN2(D1) (addr. 1)
Socket 3 PIN 4 = IN3(D2) (addr. 1)
PIN 2 = IN4(D3) (addr. 1)
Socket 4 PIN 4 = IN4(D3) (addr. 1)
Socket 5 PIN 4 = IN1(D0) (addr. 2)
PIN 2 = IN2(D1) (addr. 2)
Socket 6 PIN 4 = IN2(D1) (addr. 2)
Socket 7 PIN 4 = OUT1(DO0) (addr. 2)
PIN 2 = IN3(D2) (addr. 2)
Socket 8 PIN 4 = OUT2(D1) (addr. 2)

PIN 2 = IN4(D3) (addr. 2)

No. of I/O sockets

8 x M12

Note

The modules require two addresses.

AS-Interface system
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8.4 Input/output modules
Order no. 3RK1400-1DQO0-0AA3 3RK1400-1CQ00-0AA3 3RK1400-1DQ01-0AA3
Slave type Standard slave Standard slave Standard slave
Suitable for AS-i master AS-i Spec. 2.0 AS-i Spec. 2.0 AS-i Spec. 2.0

to Spec. ... (or higher)

No. of inputs/outputs

4 inputs / 4 outputs

4 inputs / 4 outputs

4 inputs / 4 outputs

Socket assignment

Y-l assignment

Standard assignment

Y-l assignment

AS-i slave profile 10.1D.ID2  7.F.F 7.0.F 7.F.F

ID1 code (factory setting) F F F

Total power consumption <270 mA <270 mA <270 mA

Inputs

Current-carrying capacity 200 mA 200 mA 200 mA

for all inputs (Tu < 40°C)

Outputs

Typ. current-carrying 2A 2A 1A

capacity per output:

12/13 DC

Max. total current per 4 A 4 A 4 A

module

Data bit assignments

Socket 1 PIN4 = IN1(D0) PIN2/4 = IN1(DO0) PIN4 = IN1(D0)
PIN2 = IN2(D1) PIN2 = IN2(D1)

Socket 2 PIN4 = IN2(D1) PIN2/4 = IN2(D1) PIN4 = IN2(D1)

Socket 3 PIN4 = IN3(D2) PIN2/4 = IN3(D2) PIN4 = IN3(D2)
PIN2 = IN4(D3) PIN2 = IN4(D3)

Socket 4 PIN4 = IN4(D3) PIN2/4 = IN4(D3) PIN4 = IN4(D3)

Socket 5 PIN4 = OUT1(D0) PIN4 = OUT1(DO0) PIN4 = OUT1(DO0)
PIN2 = OUT2(D1) PIN2 = OUT2(D1)

Socket 6 PIN4 = OUT2(D1) PIN4 = OUT2(D1) PIN4 = OUT2(D1)

Socket 7 PIN4 = OUT3(D2) PIN4 = OUT3(D2) PIN4 = OUT3(D2)
PIN2 = OUT4(D3) PIN2 = OUT4(D3)

Socket 8 PIN4 = OUT4(D3) PIN4 = OUT4(D3) PIN4 = OUT4(D3)

No. of I/O sockets

8 xM12

8 xM12

8 x M12
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8.4 Input/output modules
Order no. 3RK1400-1DQO03- 3RK2400-1DQ00- 3RK2400-1FQ03- 3RK1400-1MQO0-
0AA3 0AA3 0AA3 0AA3

Slave type Standard slave A/B slave A/B slave Standard slave
(Spec. 3.0)

Suitable for AS-i master AS-i Spec. 2.0 AS-i Spec. 3.0 AS-i Spec. 2.1 AS-i Spec. 2.0

to Spec. ... (or higher)

No. of inputs/outputs 4 inputs/ 4 inputs/ 4 inputs/ 4 inputs/

4 outputs 4 outputs 3 outputs 2 outputs

Socket assignment Standard Y-Il assignment Y-Il assignment Y-Il assignment

AS-i slave profile 10.ID.ID2  7.0.F 7.A7 7.A2 7.F.F

ID1 code (factory setting) F 7 7 F

Total power consumption <270 mA <270 mA <270 mA <270 mA

Inputs

Current-carrying capacity 200 mA 200 mA 200 mA 200 mA

for all inputs (Tu < 40°C)

Outputs

Typ. current-carrying 1A 2A 2A 2A

capacity per output:

12/13 DC

Max. total current per 4 A 4 A 4 A 4A

module

Data bit assignments

Socket 1 PIN2/4 = IN1(DO0) PIN4 = IN1(D0) PIN4 = IN1(DO0) PIN4 = IN1(D0)
PIN2 = IN2(D1) PIN2 = IN2(D1) PIN2 = IN2(D1)

Socket 2 PIN2/4 = IN2(D1) PIN4 = IN2(D1) PIN4 = IN2(D1) PIN4 = IN2(D1)

Socket 3 PIN2/4 = IN3(D2) PIN4 = IN3(D2) PIN4 = IN3(D2) PIN4 = IN3(D2)
PIN2 = IN4(D3) PIN2 = IN4(D3) PIN2 = IN4(D3)

Socket 4 PIN2/4 = IN4(D3) PIN4 = IN4(D3) PIN4 = IN4(D3) PIN4 = IN4(D3)

Socket 5 PIN4 = OUT1(D0) PIN4 = OUT1(DO0) PIN4 = OUT1(DO0) PIN4 = OUT1(D0)
PIN2 = OUT2(D1) PIN2 = OUT2(D1) PIN2 = OUT2(D1)

Socket 6 PIN4 = OUT2(D1) PIN4 = OUT2(D1) PIN4 = OUT2(D1) PIN4 = OUT2(D1)

Socket 7 PIN4 = OUT3(D2) PIN4 = OUT3(D2) PIN4 = OUT3(D2) Not assigned
PIN2 = OUT4(D3) (sealed)

Socket 8 PIN4 = OUT4(D3) PIN4 = OUT3(D2) Not assigned Not assigned

(sealed) (sealed)
No. of I/O sockets 8 x M12 8 x M12 7xM12 6 x M12

AS-Interface system

System Manual, 11/2008, 3RK2703-3BB02-1AA1

181



Slaves

8.4 Input/output modules

Order no. 3RK1200-0CQ00-0AA3 3RK1400-1DQ02-0AA3 3RK1100-1CQ00-0AA3
Slave type Standard slave Standard slave Standard slave

Suitable for AS-i master AS-i Spec. 2.0 AS-i Spec. 2.0 AS-i Spec. 2.0

to Spec. ... (or higher)

No. of inputs/outputs 4 inputs 2 x 2 inputs / 2 x 2 outputs 4 outputs

Socket assignment

Y-l assignment

Y-l assignment

Y-l assignment

AS-i slave profile 10.ID.ID2  0.1.F 7.F.F 8.1.F

ID1 code (factory setting) F F F

Total power consumption <270 mA <270 mA <270 mA

Inputs

Current-carrying capacity 200 mA 200 mA 200 mA

for all inputs (Tu < 40°C)

Outputs

Typ. current-carrying — 1A 2A

capacity per output:

12/13 DC

Max. total current per — 4 A 4 A

module

Data bit assignments

Socket 1 PIN4 = IN1(D0) PIN4 = IN1(DO0) —

PIN2 = IN2(D1) PIN2 = IN2(D1)
Socket 2 PIN4 = IN2(D1) Not assigned (sealed) —
Socket 3 PIN4 = IN3(D2) PIN4 = IN3(D2) —
PIN2 = IN4(D3) PIN2 = IN4(D3)

Socket 4 PIN4 = IN4(D3) Not assigned (sealed) —

Socket 5 Not assigned (sealed) PIN4 = OUT1(D0) PIN4 = OUT1(D0)
PIN2 = OUT2(D1) PIN2 = OUT2(D1)

Socket 6 Not assigned (sealed) Not assigned (sealed) PIN4 = OUT2(D1)

Socket 7 Not assigned (sealed) PIN4 = OUT3(D2) PIN4 = OUT3(D2)
PIN2 = OUT4(D3) PIN2 = OUT4(D3)

Socket 8 Not assigned (sealed) Not assigned (sealed) PIN4 = OUT4(D3)

No. of I/O sockets

4 xM12

4 xM12

4 xM12
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Version ATEX (Ex) Il 3D X

8.4 Input/output modules

Order no. 3RK1400-1DQO05-0AA3 3RK1200-0CQ05-0AA3
Slave type Standard slave Standard slave

Suitable for AS-i master AS-i Spec. 2.0 AS-i Spec. 2.0

to Spec. ... (or higher)

No. of inputs/outputs 4 inputs / 4 outputs 4 inputs

Socket assignment

Y-II assignment

Y-II assignment

AS-i slave profile 10.1D.ID2 7.F.F 0.1.F

ID1 code (factory setting) F F

Total power consumption <270 mA <270 mA

Inputs

Current-carrying capacity 200 mA 200 mA

for all inputs (Tu < 40°C)

Outputs

Typ. current-carrying 2A —

capacity per output:

12/13 DC

Max. total current per 4 A —

module

Data bit assignments

Socket 1 PIN4 = IN1(D0)
PIN2 = IN2(D1)

Socket 2 PIN4 = IN2(D1)

Socket 3 PIN4 = IN3(D2)
PIN2 = IN4(D3)

Socket 4 PIN4 = IN4(D3)

Socket 5 PIN4 = OUT1(D0) Not assigned (sealed)
PIN2 = OUT2(D1)

Socket 6 PIN4 = OUT2(D1) Not assigned (sealed)

Socket 7 PIN4 = OUT3(D2) Not assigned (sealed)
PIN2 = OUT4(D3)

Socket 8 PIN4 = OUT4(D3) Not assigned (sealed)

No. of I/O sockets

8 x M12

4 xM12

Proper usage

In potentially explosive are zone 22 according to classification Il 3D (dust atmosphere,
non-conductive dust), shock resistance: 1 Joule; compliance with Guideline 94/9/EG (ATEX)
is verified by compliance with standards EN 50281-1-1 and EN 60947-5-2

Identification

(Ex) 11 3D T75°C IP65X

(Ex) 11 3D T60°C IP65X

AS-Interface system
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8.4 Input/output modules
Restrictions for safe Suitable measures must be taken to protect the module against mechanical damage.
operation All M12 connectors are protected against unauthorized removal by means of a safety clip,
whereby the connectors can only be removed by destroying the safety clip. A suitable safety
clip is available from
Binder GmbH + Co., Elektrische Bauelemente KG, P.O. Box 1152, 74148 Neckarsulm,
Tel. 07132/325-0, Fax 07132/325-150,
info@binder-connector.de, article no. 16-0977-000.
All unassigned M12 sockets must be sealed using screw caps 3RK1 901-1KA01
(tamper-proof version) in such a way that they cannot be removed by hand.
The module can only be addressed using addressing unit 3RK1 904-2AB01 outside
potentially explosive zone 22.
Once the module has been addressed, the addressing socket must be sealed using the
screw cap provided (3RK1 901-1KAOQ1 (tamper-proof version)) in such a way that it cannot
be removed by hand.
If an additional power supply (AUX POWER) is required, it must comply with VDE 0106
(PELV), protection class Ill.
Installation and The devices are permitted for use in temperatures of between —25 and +85°C.
commissioning The devices must only be set up, connected, and commissioned by qualified specialists.

Improper conduct can result in serious personal and/or material damage.

Knowledge of the classification assignments to the permitted potentially explosive areas is
essential.

Plug-in connections and AS-Interface cables must not be connected/disconnected when the
system is live.

The devices are maintenance free.

No modifications or repairs must be made to the devices.

All the relevant points outlined in this document must be observed when the devices are
replaced.

See also installation regulations EN 60079-14 / EN 50281-1-2.

AS-Interface system
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8.4 Input/output modules

8.4.1.6 Dimension drawings

K60 compact module
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8.4 Input/output modules

8.4.2 Digital input/output modules K60R - panel IP68 / IP69K

8.4.2.1 Overview

Modules with a degree of protection IP67 are not suitable for use in areas subject to
continuously high levels of humidity (e.g. when drilling emulsions, cutting oils, or
high-pressure cleaners are used). Instead, the K60OR compact module with degree of
protection IP68/IP69K is the ideal solution here.

IP68/IP69K tests

The K60R modules are subject to the following tests:

® More stringent test than IP67:
90 min at a depth of 1.8 m in water (IP67: 30 min at a depth of 1 m in water)

e Salt water test:
immersed in salt water for five months, at a depth of 20 cm at room temperature

e Test with oil highly prone to creep:
five months fully immersed in oil at room temperature

® Test with drilling emulsion:
five months at room temperature (constituents of drilling emulsion: anionic and non-ionic
emulsifiers, paraffined, low-aroma mineral oil, boric acid alkanolamines, corrosion
inhibitors, oil content: 40 %)

e Test in oil bath (oil: Excelence 416) with fluctuating temperature of the oil bath:
130 cycles at 15 to 55°C, two months

® (Cleaning with high-pressure cleaner to IP69K:
80 to 100 bar, distance of 10 to 15 cm, time per side > 30 sec, water temperature: 80°C

To simulate requirements as realistically as possible, the modules were artificially aged by
subjecting them to 15 temperature cycles at -25/+85°C prior to the tests. During the tests,

the modules were connected with 3RX1 connection cables. Unassigned connections were
sealed with screw caps (3RK1 901-1KAQQ).

AS-Interface system
186 System Manual, 11/2008, 3RK2703-3BB02-1AA1



Slaves

8.4 Input/output modules

8.4.2.2 Order numbers

K60R compact modules

Inputs/outputs Type Assignment Order no.

4 inputs / 4 outputs Standard slave Standard assignment 3RK1400-1CR00-0AA3
Accessories

Name Comments Order no.

K60 mounting plate For wall mounting 3RK1901-0CA00

K60 mounting plate For DIN rail mounting 3RK1901-0CB01

Screw cap M12 For IP67 modules 3RK1901-1KA00

4 x M12 branch AS-i and Uaux 4 x M12 socket IP67 (delivery incl. coupling module) 3RK1901-1NR0O

M12 branch AS-i and Uaux With M12 socket IP67/68/69K, max. 4 A 3RK1901-1NR20

M12 branch AS-i and Uaux 1 m cable with M12 angle plug IP67/68/69K, max. 4 A 3RK1901-1NR21

M12 branch AS-i and Uaux 2 m cable with M12 angle plug IP67/68/69K, max. 4 A 3RK1901-1NR22
Addresing cable M12 For addressing unit 3RK1904-2AB00 3RK1901-3RA00

IP68 T-distributor AS-i + 24 V DC | For M12 round cable 1 X M12 connector , 2 X M12 box | 3RK1901-1TR00

8423 Connection

IP68

3RX8000-0CD42-1AF0 (5m)
3RX8000-0CE42-1AF0 (5m)

Figure 8-2  K60R connection variants

AS-Interface system
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8.4 Input/output modules

188

In the IP67 environment, the standard components are connected by means of flat ribbon
cables. Spur lines are branched to the IP68 environment via an AS-Interface M12 branch
(BRK1901-1NR..). The module is connected by means of round cables with an M12 cable
plug. Instead of an addressing socket, the module is now equipped with an M12 bus
connection for this purpose. The AS-Interface bus cable and 24 V DC auxiliary voltage are
both routed in a 4-pole round cable, which must not contain a grounding conductor. The
ground connection is established via the mounting plate.

Only cables with integral M12 connectors can be used in the IP68 environment.
Prefabricated versions of these cables are available as M12 cable connectors/plugs:

e 3RX8000-0GF42-1AA6: 0.5 m long
e 3RX8000-0GF42-1ABO: 1.0 m long
e 3RX8000-0GF42-1AB5: 1.5 m long

The maximum length of the cable between the IP68 T-distributor and the module must not
exceed 1.5 m.

When longer cables are required to connect the distributor and K60R module, cables that
can be cut as required and have an M12 cable plug and open cable end can be used, fitted
with an M12 connector (straight: 3RX8000-0CD45; angle: 3RX8000-0CE45) and connected
to the distributor. Two different versions of this cable are available:

o 3RX8000-0CB42-1AF0: 5 m long, with M12 cable plug
o 3RX8000-0CC42-1AF0: 5 m long, with M12 angle cable plug

If more than one K60R module is to be connected to a spur line, they can be distributed
further by means of a T-distributor (3RK1901-1TRO00) with degree of protection IP68.

The following general conditions must be taken into account:

® The installation guidelines for AS-Interface must always be observed. The max.
permissible current for all M12 connection cables is restricted to 4 A. The cross-section of
these cables is only 0.34 mm?2. To connect the K60OR modules, the M12 connection
cables mentioned above can be used for the spur lines. The voltage drop induced by the
ohmic resistance (approx. 0.11 Q/m) must be taken into account.

® The following maximum lengths apply to round cable connections whereby AS-i and Uaux
are routed in the same cable:

— For each spur line from the branch to the module: max. 5 m

— Total of round cable components in one AS-Interface network: max. 20 m

Note
Screw caps and M12 connections must be tightened with the correct torque.

AS-Interface system
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8424 Diagnostics

LEDs for AS-i and FAULT

8.4 Input/output modules

The module has two LEDs for AS-i and FAULT for diagnostic purposes; see LED status
displays for modules with two LEDs for AS-i and FAULT (Page 173) .

LED display AUX POWER

The module also has an LED for AUX POWER; for a description, see LED status display
AUX POWER for modules with auxiliary voltage (Page 175).

Status display for the switching state

The switching state of the AS-i inputs and outputs is indicated by a yellow LED; see LED
status display for the switching state (yellow) (Page 175).

8.4.25 Technical specifications

K60R compact module

Order no.

3RK1400-1CR00-0AA3

Slave type

Standard slave

Suitable for AS-i master
to Spec. ... (or higher)

AS-i Spec. 2.0

No. of inputs/outputs

4 inputs / 4 outputs

Socket assignment

Standard assignment

AS-i slave profile 10.1D.ID2 7.0.F

ID1 code (factory setting) F

Operating voltage in acc. with AS-Interface 26.5t031.6V
Specification

Total power consumption <270 mA
Inputs

Input circuit PNP

Sensor supply via AS-Interface

Short circuit and overload proof

Sensors 2 and 3 conductors
Voltage range 20to 30V
Current-carrying capacity for all inputs 200 mA

(Tu <40°C)

Switching level - high =210V

Input current low/high <15/26mA
Outputs

Output type Electronic

AS-Interface system
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Order no. 3RK1400-1CR00-0AA3
Current-carrying capacity on each output Typ. 2 A

12/13 DC

Max. total current for each module 4 A

Short-circuit protection Integrated

Inductive interference protection Integrated

External 24 V DC power supply

Joint round cable connection with AS-Interface
connection via M12 socket contact

Watchdog Integrated
Assignment of the data bits

Socket 1 PIN2/4 = IN1(D0)
Socket 2 PIN2/4 = IN2(D1)
Socket 3 PIN2/4 = IN3(D2)
Socket 4 PIN2/4 = IN4(D3)
Socket 5 PIN4 = OUT1(D0)
Socket 6 PIN4 = OUT2(D1)
Socket 7 PIN4 = OUT3(D2)
Socket 8 PIN4 = OUT4(D3)

AS-Interface certificate

Available

Approvals

UL, CSA, shipbuilding

Degree of protection

IP68/IP69K with mounting plate
3RK1901-0CA00

IP68 test conditions: see "IP68/IP69K tests"
(Page 186).

The degree of protection is only achieved when
all of the M12 connections are tightened with the
correct torque. 1/0 sockets that are not required
must be sealed with screw caps

(3RK1 901-1KAQ0).

Ground connection

PIN5 of each M12 socket is connected to the
earthing clamp in the mounting plate by means
of a pin.

Ambient temperature °C -25to+85
Storage temperature °C  —40to+85

No. of I/0O sockets 8 x M12
Status displays

1/0 display LED yellow
Display Uaux LED green
AS-Interface/diagnostics display LED green/red

Note

An external additional power supply (AUX POWER) of between 20 and 30 V DC is required
for supplying the output circuits. The additional power supply must comply with VDE 0106

(PELV), protection class Il

AS-Interface system
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8.4 Input/output modules

8.4.2.6 Dimension drawings

K60R compact module

The dimensions of the KBOR compact modules are the same as those of the standard K60
compact modules.

The mounting plates for the K60 modules can also be used for the K60OR modules.

843 K60 compact module data coupler - panel IP67

8.4.31 Overview

AS-Interface system

This module is equipped with two AS-i slaves that are connected to two different AS-i
networks. Each of the two integrated slaves has four virtual inputs and four virtual outputs.
This is the easiest and most cost-effective way of enabling the bidirectional transfer of four
data bits between two AS-i networks. The data coupler requires an address in each AS-i
network.

Depending on the number of nodes, each AS-i network functions with a different cycle time,
which means that the two AS-i networks are never synchronous. For this reason, only
standard data and not safety-oriented data (ASlsafe) can be transferred via the AS-i data
coupler.

The two AS-i networks are electrically isolated in the device.

The output bits from AS-i network 1 are read as input bits in AS-i network 2 (and vice versa).
The statuses of the outputs are indicated by LEDs.

NOTICE

Two AS-i networks must not be electrically connected.
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8.4 Input/output modules

8.4.3.2 Order numbers

K60 compact module data coupler

MLFB Inputs/outputs Type Assignment

3RK408-8SQ00-0AA3 4 inputs / 4 outputs (virtual) Standard slave —
Accessories

MLFB Name Comments

3RK1 901-0CA00 K60 mounting plate For wall mounting

3RK1 901-0CB01 K60 mounting plate For DIN rail mounting

8.4.3.3 Connection

192

The device is connected via the AS-i cables for the two AS-i networks.

The yellow shaped cable from AS-i network 1 is fed into the upper cutout ("AS-i") on the
mounting plate.

The yellow shaped cable from AS-i network 2 is fed into the lower cutout (reserved for
"AUX POWER" on other K60 modules) on the mounting plate.

A black shaped cable (24 V DC) is not required.

No actuators or sensors are connected to the data coupler.

3RK1901-0CA00
3RK1901-0CB01

Figure 8-3 K60 data coupler: connecting the AS-i shaped cable

AS-Interface system
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8.4 Input/output modules

See the table below for the data bit assignments:

Slave in AS-i network 1 Slave in AS-i network 2
DO (OUT) DO (IN)

D1 (OUT) D1 (IN)

D2 (OUT) D2 (IN)

D3 (OUT) D3 (IN)

DO (IN) DO (OUT)

D1 (IN) D1 (OUT)

D2 (IN) D2 (OUT)

D3 (IN) D3 (OUT)

8.4.34 Diagnostics

LEDs for AS-i/FAULT1 and AS-i/FAULT2

For diagnostic purposes, the module has two dual LEDs for AS-i/FAULT, which indicate the
status of the two AS-i buses; see LED status displays for modules with a dual LED for
AS-i/FAULT (Page (174) .

Status display for the switching state

The switching state of the AS-i inputs and outputs is indicated by a yellow LED; see LED
status display for the switching state (yellow) (Page 175).

8.4.3.5 Technical specifications

K60 compact module data coupler
Each of the two integrated slaves has the following technical specifications:

Order no. 3RK1408-8SQ00-0AA3
Slave type Standard slave

Suitable for AS-i master AS-i Spec. 2.0

to Spec. ... (or higher)

No. of inputs/outputs 4 inputs/ 4 outputs (virtual)
Socket assignment —

AS-i slave profile 10.1D.I1D2 7.F.F

ID1 code (factory setting) F

Total power consumption <70 mA

AS-Interface system
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8.4 Input/output modules

8.4.3.6 Dimension drawings

K60 compact module data coupler
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Figure 8-4 K60 compact module data coupler

K60 mounting plates
e Wall mounting: 3RK1901-0CA00
® DIN rail mounting 3RK1901-0CB01
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Figure 8-5 K60 mounting plates
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8.4 Input/output modules

8.4.4 Digital K45 input/output modules - field IP67

8.4.41 Overview

A\ 2UNR 23001 S03

e

AS-Interface system

The range of 'large’ K60 compact modules now includes the K45 compact module series
to extend the lower end of the product range.

The K45 modules, which are significantly smaller, offer all the existing benefits of the K60
compact modules. They have the same surface area as the user modules. The installation
depth, however, is just 2/3 of that of the user module, which makes it the perfect complement
to the range of compact modules.

Despite its small size, however, all the modules feature easy-to-read labeling strips and an
integrated addressing socket.

® K45 compact modules with four digital inputs.
These compact modules house the communications electronics and standard M12
connections or M8 screw-type or snap-on connections for the inputs. Up to four sensors
can be connected to the compact module.

® K45 compact modules with max. four digital outputs.
These modules have up to four digital outputs with an M12 connector.

® K45 compact modules with two digital inputs and outputs.
These modules each have two digital inputs and outputs with an M12 connector.

K45 compact modules are available as standard or A/B slaves.
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8.4 Input/output modules

8.4.4.2 Order numbers

K45 compact modules

Inputs/outputs Type Assignment Connection MLFB

4 inputs Standard slave Standard assignment | M12 3RK1200-0CQ20-0AA3

4 inputs Standard slave Standard assignment | M8 screw 3RK1200-0CT20-0AA3

4 inputs Standard slave Standard assignment | M8 snap-on 3RK1200-0CU20-0AA3

4 inputs A/B slave Standard assignment | M12 3RK2200-0CQ20-0AA3

4 inputs A/B slave Standard assignment | M8 screw 3RK2200-0CT20-0AA3

4 inputs A/B slave Standard assignment | M8 snap-on 3RK2200-0CU20-0AA3

2x2 inputs A/B slave Y assignment M12 3RK2200-0CQ22-0AA3

2 inputs / 2 outputs Standard slave Standard assignment | M12 3RK1400-1BQ20-0AA3

2 x (1 input/ 1 output) Standard slave Y assignment M12 3RK1400-0GQ20-0AA3

4 outputs Standard slave Standard assignment | M12 3RK1100-1CQ20-0AA3

3 outputs A/B slave Standard assignment | M12 3RK2100-1EQ20-0AA3

2 outputs / 2 inputs A/B slave Standard assignment | M12 3RK2400-1BQ20-0AA3
Accessories

MLFB Designation Comments

3RK1901-2EA00 K45 mounting plate Wall mounting

3RK1901-2DA00 K45 mounting plate DIN rail mounting:

8.4.4.3 Connection

For information on connecting the AS-i bus and auxiliary voltage Uaux as well as the
actuators and sensors, see Connection (Page 166).

8.4.4.4 Diagnostics

LED for AS-i/FAULT

The module has one dual LED for AS-i/FAULT for diagnostic purposes; see LED status
displays for modules with a dual LED for AS-i/FAULT (Page 174) .

LED display AUX POWER

The module also has an LED for AUX POWER,; for a description, see LED status display
AUX POWER for modules with auxiliary voltage (Page 175).

AS-Interface system
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Status display for the switching state

The switching state of the AS-i inputs and outputs is indicated by a yellow LED; see LED
status display for the switching state (yellow) (Page 175).

8.44.5 Technical specifications

K45 compact modules

Joint technical specifications of the digital I/O modules IP67 — K45

Operating voltage in acc. with AS-Interface Specification  26.5t0 31.6 V

Reverse polarity protection Uas.i Integrated
Input circuit PNP
Inputs

Sensor supply via AS-Interface

Short circuit and overload proof

Sensors 2 and 3 conductors

Voltage range 20to30V "M

Switching level - high =21V

Input current low/high <15/=26mA

Outputs

Output type Electronics

Short-circuit protection Integrated

Inductive interference protection Integrated

External 24 V DC power supply Via black AS-Interface flat cable
Watchdog Integrated

AS-Interface certificate

Available (or planned for new devices)

Approvals

UL, CSA, shipbuilding (or planned for new devices)

Degree of protection

IP67 (IP65 with M8 snap-on connection)

Ground connection

Via PIN5 on M12 sockets and outgoing feeder via 2.8 mm flat
connector (no ground connection on M8 sockets)

Ambient temperature

-2510 +85 °C

Storage temperature

—40 to +85 °C

Connection

Via the mounting plate for compact module K45

1) For 3RK2 400-1BQ20-0AA3 Umin = 16.5 V

Note

An external additional power supply (AUX POWER) of between 20 and 30 V DC is required
for supplying the output circuits. The additional power supply must comply with VDE 0106

(PELV), protection class .

AS-Interface system
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Order no. 3RK1200-0CQ20-0AA3 3RK1200-0CT20-0AA3 3RK1200-0CU20-0AA3
Slave type Standard slave Standard slave Standard slave
Suitable for AS-i master AS-i Spec. 2.0 AS-i Spec. 2.0 AS-i Spec. 2.0

to Spec. ... (or higher)

No. of inputs/outputs 4 inputs 4 inputs 4 inputs

Socket assignment

Standard assignment

Standard assignment

Standard assignment

AS-i slave profile 10.ID.ID2 0.0.F 0.0.F 0.0.F

ID1 code (factory setting) F F F

Total power consumption <270 mA <270 mA <270 mA
Inputs

Current-carrying capacity for 200 mA 200 mA 200 mA

all inputs (Tu < 40°C)

Assignment of the data bits

Socket 1 PIN4/2 = IN1(DO0) PIN4 = IN1(D0) PIN4 = IN1(DO0)
Socket 2 PIN4/2 = IN2(D1) PIN4 = IN2(D1) PIN4 = IN2(D1)
Socket 3 PIN4/2 = IN3(D2) PIN4 = IN3(D2) PIN4 = IN3(D2)
Socket 4 PIN4/2 = IN4(D3) PIN4 = IN4(D3) PIN4 = IN4(D3)

No. of I/O sockets

4 xM12

4 x M8 screw locking

4 x M8 snap locking

Order no. 3RK2200-0CQ20-0AA3 3RK2200-0CT20-0AA3 3RK2200-0CU20-0AA3
Slave type A/B slave A/B slave A/B slave

Suitable for AS-i master AS-i Spec. 2.1 AS-i Spec. 2.1 AS-i Spec. 2.1

to Spec. ... (or higher)

No. of inputs/outputs 4 inputs 4 inputs 4 inputs

Socket assignment

Standard assignment

Standard assignment

Standard assignment

AS-i slave profile 10.1D.ID2 0.A0 0.AF 0.A.0

ID1 code (factory setting) 7 7 7

Total power consumption <270 mA <270 mA <270 mA
Inputs

Current-carrying capacity for 200 mA 200 mA 200 mA

all inputs (Tu = 40°C)

Assignment of the data bits

Socket 1 PIN4/2 = IN1(DO0) PIN4 = IN1(DO0) PIN4 = IN1(DO0)
Socket 2 PIN4/2 = IN2(D1) PIN4 = IN2(D1) PIN4 = IN2(D1)
Socket 3 PIN4/2 = IN3(D2) PIN4 = IN3(D2) PIN4 = IN3(D2)
Socket 4 PIN4/2 = IN4(D3) PIN4 = IN4(D3) PIN4 = IN4(D3)

No. of I/O sockets

4 xM12

4 x M8 screw locking

4 x M8 snap locking
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Order no. 3RK2200-0CQ22-0AA3 3RK1400-1BQ20-0AA3 3RK1400-0GQ20-0AA3
Slave type A/B slave Standard slave Standard slave
Suitable for AS-i master AS-i Spec. 2.1 AS-i Spec. 2.0 AS-i Spec. 2.0
to Spec. ... (or higher)
No. of inputs/outputs 2 x 2 inputs 2 inputs / 2 x (1 input/ 1 output)
2 outputs

Socket assignment

Y assignment

Standard assignment

Y assignment

AS-i slave profile 10.1D.ID2 0.A.2 3.0.F 3.F.F

ID1 code (factory setting) 7 F F

Total power consumption <270 mA <270 mA <270 mA

Inputs

Current-carrying capacity for 200 mA 200 mA 200 mA 2

all inputs (Tu = 40°C)

Outputs

Typ. current-carrying capacity — 2A" 02A2

per output: 12/13 DC

Max. total current for each — 3A 02A2

module

Reverse polarity protection N/A By means of coding Uaux not required

Unaux

Assignment of the data bits

Socket 1 PIN4 = IN1(D0) PIN4/2 = IN1(DO0) PIN4 = IN1(DO0)
PIN2 = IN2(D1) PIN2 = OUT3(D2)

Socket 2 — PIN4/2 = IN2(D1) —

Socket 3 — PIN4 = OUT3(D2) —

Socket 4 PIN4 = IN3(D2) PIN4 = OUT4(D3) PIN4 = IN2(D1)
PIN2 = IN4(D3) PIN2 = OUT4(D3)

No. of I/O sockets 2xM12 4 xM12 2xM12

1) With version "E12", the typical current-carrying capacity per output increases from 1.5t0 2 A

2) Aggregate current for all inputs and outputs: max. 200 mA.
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Order no. 3RK1100-1CQ20-0AA3 3RK2100-1EQ20-0AA3 3RK2400-1BQ20-0AA3
Slave type Standard slave A/B slave A/B slave

Suitable for AS-i master AS-i Spec. 2.0 AS-i Spec. 2.1 AS-i Spec. 2.1

to Spec. ... (or higher)

No. of inputs/outputs 4 outputs 3 outputs 2 outputs / 2 inputs

Socket assignment

Standard assignment

Standard assignment

Standard assignment

AS-i slave profile 10.ID.ID2 8.0.F 8.A.0 B.A.0

ID1 code (factory setting) F 7 7

Total power consumption <45mA <45 mA <270 mA
Inputs

Current-carrying capacity for 200 mA 200 mA 200 mA
all inputs (Tu < 40°C)

Outputs

Typ. current-carrying capacity 1A 1A 2A

per output: 12/13 DC

Max. total current for each 3A 3A 3A

module

Reverse polarity protection
Uaux

By means of coding

By means of coding

By means of coding

Assignment of the data bits

Socket 1

PIN4 = OUT1(DO)

PIN4 = OUT1(DO)

PIN4/2 = IN3(D2)

Socket 2 PIN4 = OUT2(D1) PIN4 = OUT2(D1) PIN4/2 = IN4(D3)
Socket 3 PIN4 = OUT3(D2) PIN4 = OUT3(D2) PIN4 = OUT1(DO0)
Socket 4 PIN4 = OUT4(D3) Not available PIN4 = OUT2(D1)
No. of 1/0 sockets 4 xM12 3 xM12 4 xM12
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8.4 Input/output modules

8.44.6 Dimension drawings

K45 compact modules
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Figure 8-6  Dimensions of the K45 compact module
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Figure 8-7 K45 mounting plates (DIN rail mounting on left, wall mounting on right)
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8.4.5

8.4.5.1

Digital K20 input/output modules - field IP67

Overview

K20 compact modules

Installation

202

The range of AS-Interface compact modules has now been extended to include the K20
compact modules which, with a width of just 20 mm, are characterized by their slimline
design. Due to their small dimensions, these modules are particularly suitable for
applications involving industrial robots in production engineering where space for the
modules is extremely limited.

The K20 modules are connected to AS-Interface using a round cable with an M12 cable plug
instead of the AS-Interface flat ribbon cable. The AS-Interface bus cable and 24 V DC
auxiliary supply are routed in a joint round cable, which allows for an extremely compact
design.

Since the round cable is so flexible, the modules can also be easily installed on moving
machine parts, an application for which they are particularly suitable because their
non-encapsulated design makes them extremely light.

When ground cables are used, many users choose to lay the AS-Interface bus cable in a
round cable. In this case, K20 modules can be connected directly to the round cable. An
adapter from the flat ribbon cable to the round cable is not required.

The range of K20 compact modules comprises not only standard AS-Interface modules but
also an ASlsafe version for connecting safety-oriented sensors (e.g. EMERGENCY STOP
buttons or protective door monitoring). As far as is technically feasible, all AS-Interface K20
modules support the extended address mode (A/B addresses) in accordance with
AS-Interface Specification 2.1, which allows 62 nodes to be connected to an AS-Interface
network. In extended address mode, the K20 module with four inputs and four outputs
operates in accordance with AS-Interface Specification 3.0 which, for the first time, also
permits four outputs for an A/B slave and, in turn, 248 inputs and 248 outputs in the
maximum configuration of an AS-i network.

To save even more space, the sensors and actuators can be connected via M8 connectors.
Alternatively, an M12 connection with a Y assignment is also available.

The K20 modules are secured with two screws. A mounting plate is not required. The
modules can be installed not only on the front but also on the side, which saves space and
provides them with additional protection (e.g. on DIN rails).

AS-Interface system
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8.4.5.2 Order numbers

K20 compact modules

Inputs/outputs Type Assignment Connection Order no.

4 inputs / 4 outputs Standard slave Standard assignment | 8 x M8 3RK1400-1CT30-0AA3

4 inputs A/B slave Y assignment 2xM12 3RK2200-0CQ30-0AA3

4 inputs A/B slave Standard assignment 4 x M8 3RK2200-0CT30-0AA3

2 inputs / 2 outputs A/B slave Y assignment 2xM12 3RK2400-1BQ30-0AA3

2 inputs / 2 outputs A/B slave Standard assignment 4 x M8 3RK2400-1BT30-0AA3

4 inputs / 4 outputs A/B slave (Spec. 3.0) Standard assignment 8 x M8 3RK2400-1CT30-0AA3

Accessories

Name

Comments

Order no.

M12 screw cap for IP67 modules

AS-Interface accessories

3RK1901-1KAQ00

M8 screw cap for IP67 modules

AS-Interface accessories

3RK1901-1PN0OO

AS-Interface distributor (standard) for
AS-| shaped cable

Distribution function, isolating function, sealing
function (M.SEP. seal) IP67, max. 7 A incl. mounting
plate

3RK1901-1NNOO

AS-Interface distributor (compact) for
AS-I shaped cable

Distribution function, isolating function,
IP 67/68/69K, max. 6 A

3RK1901-1NN10

AS-Interface 4 x M12 branch AS-i
and Uaux

4 x M12 socket IP67 (delivery incl. coupling module)

3RK1901-1NR0OO

AS-Interface M12 branch AS-i
without Uaux

With M12 socket IP67/68/69K, max. 4 A

3RK1901-1NR10

AS-Interface M12 branch AS-i
without Uaux

1 m cable with M12 angle plug IP67/68/69K, max. 4 A

3RK1901-1NR11

AS-Interface M12 branch AS-i
without Uaux

2 m cable with M12 angle plug IP67/68/69K, max. 4 A

3RK1901-1NR12

AS-Interface M12 branch AS-i and
Uaux

With M12 socket IP67/68/69K, max. 4 A

3RK1901-1NR20

AS-Interface M12 branch AS-i and
Uaux

1 m cable with M12 angle plug IP67/68/69K, max. 4 A

3RK1901-1NR21

AS-Interface M12 branch AS-i and
Uaux

2 m cable with M12 angle plug IP67/68/69K, max. 4 A

3RK1901-1NR22

IP68 T-distributor AS-i + 24 VV DC for
M12 round cable 1 x M12 connector

AS-Interface accessories, 2 x M12 box

3RK1901-1TR00

Addressing cable M12 for addressing
unit 3RK1904-2AB00

AS-Interface accessories

3RK1901-3RA00

AS-Interface transition from AS-i
cable to M12 socket

3RX9801-0AAQ00

SIMATIC DP, Y connector for distr.
/0 ET 200X

For double connection of I/0 by means of single cable
to ET 200X 5-pin M12

6ES7194-1KA01-0XA0

AS-Interface system
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8.4.5.3

204

Setting the AS-i address

The K20 modules are addressed via the same socket as for the bus connection. The module
is addressed by connecting it to the addressing unit (e.g. 3RK1 904-2AB01) with a standard
M12 connection cable (2 or 3-pin) (e.g. 3RX8 000-0GF32-1ABS5). If the older version of the
addressing unit (3RK1 904-2AB00) is used, a special addressing cable (3RK1 901-3RA00) is
required to connect the module to the addressing unit. Once the address has been set, the
addressing cable is unplugged and the module is connected to the bus cable. Four or
five-pin connection cables must not be used for addressing purposes.

As far as technically possible, all K20 modules (not ASlsafe versions) support extended
address mode and can be addressed with an A or a B address. In this way, up to 62 slaves
can be connected to an AS-Interface network. The version with four inputs and four outputs
(3RK2 400-1CT30-0AA3) functions in accordance with the new AS-Interface Specification
3.0, which means that A/B slaves can use four outputs (instead of just three as is the case
with Specification 2.1). Note, however, that this module can only be operated with a new
master in accordance with AS-Interface Specification 3.0 (e.g. new DP/AS-i LINK Advanced)
and the cycle times for the outputs in this case can reach a maximum of 20 ms.

3RK1904-2AB01

ASI- ASI+ AS-Interface
Sh e (1A .. 31B)
’ ’ ’ CY| 3, 2 1 ASH
2: AUX- (3RK.400-...)
l J\J\ 3: ASi-
3 [ 4 AUX+ (3RKA400-..)

3RX8000-0GF32-1AA6
L———— 3RX8000-0GF32-1AB0
3RX8000-0GF32-1AB5

Figure 8-8 = K20 addressing

AS-Interface system
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8.454 Connection

8.4 Input/output modules

The different methods of connecting the K20 modules to the AS-Interface bus cable and the
24 V DC auxiliary voltage are shown in the following table:

K20 module

Digital I/O modules IP67 — K20

AS-i without Uaux

AS-i with Uaux

Plus M12 branch
with integral cable

3RK1901-1NR11 (1 m)
3RK1901-1NR12 (2 m)

L=

3RK1 901-1NR11 (1 m)
3RK1 901-1NR12 (2 m)

Plus M12 branch with socket
Plus separate M12 cable "

3RX9 801-0AAQ00
3RK1 901-1NR10

Plus 4 x M12 branch
Plus separate M12 cable

3RK1 901-1NROO

3RK1 901-1NROO

3RX8000-0GF42-1AA6: 0.5 m long
3RX8000-0GF42-1AB0: 1.0 m long
3RX8000-0GF42-1AB5: 1.5 m long

1) Prefabricated versions of these cables are available as M12 cable connectors/plugs:

When longer cables are required to connect the distributor and module, cables that can be cut as required and have an
M12 cable plug and open cable end can be used, fitted with an M12 connector (straight: 3RX8000-0CD45; angle:
3RX8000-0CE45) and connected to the distributor. Two different versions of this cable are available:

3RX8000-0CB42-1AF0: 5 m long, with M12 cable plug
3RX8000-0CC42-1AF0: 5 m long, with M12 angle cable plug

AS-Interface system
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Connection examples for K20 modules
The following general conditions must be taken into account:

® The installation guidelines for AS-Interface must always be observed. The max.
permissible current for all M12 connection cables is restricted to 4 A. The cross-section of
these cables is only 0.34 mm?2. To connect the K20 modules, the M12 connection cables
mentioned above can be used for the spur lines. The voltage drop induced by the ohmic
resistance (approx. 0.11 Q/m) must be taken into account.

® The following maximum lengths apply to round cable connections whereby AS-i and
UAUX are carried in the same cable:

— For each spur line from the branch to the module: max. 5 m

— Total of round cable components in one AS-Interface network: max. 20 m

|
|
|
|
|
|
|
|
|
|
|
| <15m
|

|

B &

Connection via
M12 branch
(3RK1 901-1NR1.)

Distribution via
M12 T branch
(3RK1 901-1TR00)

|
|
|
Connection via ! Connection via
4 x M12 branch ' M12 branch
(3RK1 901-1NR00) ' (3RK1 901-1NR2.)
|
|
|

(AS-iIU, ) (AS-iIU, ) (AS-i without U_ )
for 1/0O modules for I/0O modules for modules
with inputs

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Figure 8-9 K20 connection examples
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Figure 8-10 AS-Interface M12 branches and distributor (closed)

Figure 8-11  AS-Interface M12 branches and distributor (open)

AS-Interface system
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8455 Diagnostics

LED for AS-i/FAULT

The module has one dual LED for AS-i/FAULT for diagnostic purposes; see LED status

displays for modules with a dual LED for AS-i/FAULT (Page [174)

LED display AUX POWER

The module also has an LED for AUX POWER,; for a description, see LED status display
AUX POWER for modules with auxiliary voltage (Page 175).

Status display for the switching state

The switching state of the AS-i inputs and outputs is indicated by a yellow LED; see LED
status display for the switching state (yellow) (Page 175).

8.45.6 Technical specifications

Order no. 3RK2200-0CT30-0AA3 3RK2200-0CQ30-0AA3 3RK2400-1BT30-0AA3
Slave type A/B slave A/B slave A/B slave

Suitable for AS-i master AS-i Spec. 2.1 AS-i Spec. 2.1 AS-i Spec. 2.1

to Spec. ... (or higher)

No. of inputs/outputs 4 inputs 4 inputs 2 inputs / 2 outputs
AS-i slave profile 10.ID.ID2 0.A.0 0.A.2 B.A.O

ID1 code (factory setting) 7 7 7

Total power consumption <270 mA <270 mA <270 mA

Inputs

Input circuit PNP PNP PNP
Current-carrying capacity for all 200 mA 200 mA 150 mA

inputs (Tu <40°C)

Current-carrying capacity for all 150 mA 150 mA 70 mA

inputs (Tu < 55 °C)

Switching level - high =210V =210V 210V

Input current low/high <15/26mA <1.5/26mA <1.5/26mA

Sensor supply via AS-Interface

Short circuit and overload
proof

Short circuit and overload
proof

Short circuit and overload
proof

Sensors 2 and 3 conductors 2 and 3 conductors 2 and 3 conductors
Voltage range 16.5t0 30 V 16.5t0 30 V 16.5t0 30 V
Outputs

Output type — — Electronic

Typ. current-carrying capacity per — — 1A

output: 12/13 DC
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Order no.

3RK2200-0CT30-0AA3

3RK2200-0CQ30-0AA3

3RK2400-1BT30-0AA3

Max. total current for each module

1A

Short-circuit protection

Integrated

Inductive interference protection

Integrated

External 24 V DC power supply

Joint round cable
connection with
AS-Interface connection
via M12 socket contact

Watchdog — — Integrated

Assignment of the data bits

Socket 1 PIN4 = IN1(D0) PIN4 = IN1(DO0) PIN4 = IN3(D2)
PIN2 = IN2(D1)

Socket 2 PIN4 = IN2(D1) PIN4 = IN3(D2) PIN4 = IN4(D3)
PIN2 = IN4(D3)

Socket 3 PIN4 = IN3(D2) Not available PIN4 = OUT1(DO0)

Socket 4 PIN4 = IN4(D3) Not available PIN4 = OUT2(D1)

Socket 5 Not available Not available Not available

Socket 6 Not available Not available Not available

Socket 7 Not available Not available Not available

Socket 8 Not available Not available Not available

No. of 1/0O sockets 4 x M8 2xM12 4 x M8

AS-Interface certificate Available Available Available

Approvals UL/CSA available soon UL/CSA available soon UL/CSA available soon

Degree of protection IP65/67 IP65/67 IP65/67

Ground connection Not available Not available Not available

Ambient temperature -25t0 +70 °C -25t0 +70 °C -25t0 +70 °C

Storage temperature -40 to +85 °C -40 to +85 °C -40 to +85 °C

Note

An external additional power supply (AUX POWER) of between 20 and 30 V DC is required
for supplying the output circuits of the compact module (3RK2400-1BT30-0AA3). The
additional power supply must comply with VDE 0106 (PELV), protection class llI.

AS-Interface system
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Order no. 3RK2400-1BQ30-0AA3 3RK1400-1CT30-0AA3 3RK2400-1CT30-0AA3
Slave type A/B slave Standard slave A/B slave (Spec. 3.0)

Suitable for AS-i master
to Spec. ... (or higher)

AS-i Spec. 2.1

AS-i Spec. 2.0

AS-i Spec. 3.0

No. of inputs/outputs

2 inputs / 2 outputs

4 inputs / 4 outputs

4 inputs / 4 outputs

No. of /0 sockets 2xM12 8 x M8 8 x M8
AS-i slave profile 10.1D.ID2 B.A.2 7.0.E 7.A7

ID1 code (factory setting) 7 F 7

Total power consumption <270 mA <270 mA <270 mA
Inputs

Input circuit PNP PNP PNP
Current-carrying capacity for all 150 mA 200 mA 200 mA
inputs

(Tu = 40°C)

Current-carrying capacity for all 70 mA 150 mA 150 mA
inputs

(Tu<55°C)

Switching level - high =210V =210V =210V
Input current low/high <15/26mA <1.5/26mA <1.5/26mA

Sensor supply via AS-Interface

Short circuit and overload
proof

Short circuit and overload
proof

Short circuit and overload
proof

Sensors 2 and 3 conductors 2 and 3 conductors 2 and 3 conductors
Voltage range 16.5t0 30 V 16.5t0 30 V 16.5t0 30 V
Outputs

Output type Electronic Electronic Electronic

Typ. current-carrying capacity 1A 1A 1A

per output: 12/13 DC

Max. total current for each 1A 2AatT=40°C 2AatT=40°C
module

Short-circuit protection Integrated Integrated Integrated
Inductive interference protection Integrated Integrated Integrated

External 24 V DC power supply

Joint round cable
connection with
AS-Interface connection via
M12 socket contact

Joint round cable
connection with
AS-Interface connection via
M12 socket contact

Joint round cable
connection with
AS-Interface connection via
M12 socket contact

Watchdog Integrated Integrated Integrated
Assignment of the data bits
Socket 1 PIN4 = IN3(D2) PIN4 = IN1(DO0) PIN4 = IN1(DO0)
PIN2 = IN4(D3)
Socket 2 PIN4 = OUT1(DO0) PIN4 = IN2(D1) PIN4 = IN2(D1)
PIN2 = OUT2(D1)
Socket 3 Not available PIN4 = IN3(D2) PIN4 = IN3(D2)
Socket 4 Not available PIN4 = IN4(D3) PIN4 = IN4(D3)
Socket 5 Not available PIN4 = OUT1(DO0) PIN4 = OUT1(DO0)
Socket 6 Not available PIN4 = OUT2(D1) PIN4 = OUT2(D1)
AS-Interface system
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Order no. 3RK2400-1BQ30-0AA3 3RK1400-1CT30-0AA3 3RK2400-1CT30-0AA3
Socket 7 Not available PIN4 = OUT3(D2) PIN4 = OUT3(D2)
Socket 8 Not available PIN4 = OUT4(D3) PIN4 = OUT4(D3)
AS-Interface certificate Available Available soon Available soon
Approvals UL/CSA available soon UL/CSA available soon UL/CSA available soon
Degree of protection IP65/67 IP65/67 IP65/67
Ground connection Not available Not available Not available
Ambient temperature -25t0 +70 °C -25t0 +70 °C -25t0 +70 °C
Storage temperature -40 to +85 °C -40 to +85 °C —40 to +85 °C

Note

An external additional power supply (AUX POWER) of between 20 and 30 V DC is required
for supplying the output circuits for compact modules 3RK2400-1BQ30-0AA3,
3RK1400-1CT30-0AA3, and 3RK2400-1CT30-0AA3. The additional power supply must
comply with VDE 0106 (PELV), protection class Il

8.45.7 Dimension drawings

K20 compact module with 2 M12 sockets

AS-Interface system
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K20 compact module with 8 M8 sockets
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8.4.6

8.4.6.1

The most important properties of the K60 analog modules

8.4.6.2

AS-Interface system

Properties

evaluated quickly and easily.

master).

via the ID1 code.

selected resolution).

Overview

Analog K60 input/output modules - panel IP67

Analog values can be easily recorded and output locally.

Up to four values can be recorded via an analog module.

8.4 Input/output modules

Analog modules can be integrated in AS-Interface just as easily as digital modules.

A/B technology (i.e. up to 62 analog modules can each be connected to one AS-i

Transfer times twice as fast on average (three or four cycles only depending on the

Simplified analog value processing with masters that comply with Specification 3.0
(DP/AS-i LINK Advanced).

AS-Interface analog modules in the K60 compact series record or supply analog signals
locally. These modules are connected to the higher-level controller via an AS-Interface
master in accordance with Specification 2.1 or 3.0.

Preprocessing the analog value transmission in the master allows the analog values to be

Specification 3.0 with fast analog modules (to profile 7.A.9) also offers the following features:

Variable operation: 12-bit or 14-bit resolution, single or double channel, can be selected

Measured Signal range Inputs Outputs
variable A/B1) Standard 2) Standard
1/2 channel 2 channel 4 channels 2 channel
Current +20 mA X X X X
4-20mA X X X X
0-20mA X X X X
Voltage +10V X X X X
1-5V X X X X
0-10V — — — X
Temperature / | PT100 — X X —
resistance Ni100 _ X X .
0-600Q — X X —

1) AS-i Spec. 3.0 (faster transfer, switch between 1/ 2 channels, switch between 12 / 14 Bit)
2) AS-i Spec. 2.1 2.1

System Manual, 11/2008, 3RK2703-3BB02-1AA1
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8.4 Input/output modules

Function

CPU

Note: The values can be accessed using the integrated
standard function blocks SFC58 and SFC59.

214

The input modules to profile 7.3/7.4 are available with two or four input channels. The
two-channel module can also be switched for use with just one input channel, which means
that the analog value is available more quickly. To switch the module, a jumper is connected
to socket 3. Analog modules to profile 7.A.9 achieve transfer times twice as fast as those to
profile 7.3/7.4. Among other things, you can use the ID1 code to select whether the module
is operated with one channel or two.

The output modules are available as two-channel modules as standard.
The input and output channels are electrically isolated vis-a-vis the AS-Interface network.

If sensors with increased power requirements (total = 46 mA) are to be connected when
analog input modules are used, additional power must be supplied via the auxiliary voltage
rather than via the internal supply (flat cable, black). When the auxiliary power is connected,
the sensor supply is short-circuit proof (max. 500 mA). No auxiliary power is required for
output and resistor/thermoresistor modules. The auxiliary power cable can be "looped in" for
other modules, however.

The "AS-Interface Analog Modules Profile 7.3, Profile 7.A.9" manual contains extensive
descriptions of the modules along with their technical specifications and detailed information
about operation.

Data transfer to analog profile 7.3/7.4

A user
program cycle,
with system
function call Screens Conversion
AS-Interface AS-Interface
Master cycles Analog module Analog value
(each max. 5 ms)

G_NSA0_XX_00181

With analog profile 7.3/7.4, at least seven AS-Interface cycles are required to transfer all the
data. In this case, a master that complies with extended Specification V2.1 (or higher) must
be used.

When input modules are used, the complete analog value is available in the AS-Interface
master. Preprocessing is then carried out in the master.

The next time this system function is called up, the user program copies the analog value as
a value to the user program.

The same sequence in reverse applies to analog value transfer for the output modules.

AS-Interface system
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*

The total processing time (twta) for the complete transfer process from 1/2 inputs is
calculated as follows:

® Conversion time tc

® AS-i transfer time ttranster (With cycle times of 5 ms / 10 ms)

® PLC transfer time trLc

This results in the following maximum times until the analog value with profile 7.3/7.4 is

8.4 Input/output modules

** With A/B technology

with 12 or 14 bits (depending on resolution)

available:
1 channel 2 channels 4 channels
Total transfer time Max. 95 ms Max. 235 ms Max. 435 ms
Data transfer to analog profile 7.A.9
A user
program cycle,
with system
function call Three or four * Conversion
AS-Interface AS-Interface
CPU cycles Analog module Analog value
Master
(each max. 5 ms o
10 ms **)

G_NSA0_XX_00436

With analog profile 7.A.9, just three or four AS-Interface cycles are required for transferring
the data. In this case, a master that complies with Specification 3.0 must be used.

1 channel 2 channels

Standard A/B Standard A/B

12 bits 14 bits 12 bits 14 bits 12 bits 14 bits 12 bits 14 bits
Total transfer time |~55ms |[~65ms |~85ms |~105ms ~ 145 ms ~ 160 ms ~190 ms ~ 220 ms

The maximum times that elapse before the analog value is available with profile 7.A.9
depend on the selections made (resolution, no. of channels, A/B technology).

AS-Interface system
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8.4 Input/output modules

Coding

The resolution and channel are selected with the ID1 code.
1/0O code: 7hex

ID code: Anex

ID2 code: 9nex
ID1 code: see table:

ID1 IN 1 IN 2 14 bits 12 bits
0 X — X —
1 X — — X
2 X — X —
3 X — X —
4 X X X —
5 X X X —
6 X X — X
7 X X X —
Profile overview of the input modules
Measurement type No. of inputs Order no. Slave profile
Current measurement 1,2 3RK1207-1BQ40-0AA3 S7.3
4 3RK1207-1BQ44-0AA3 S7.3
1,2 3RK2207-1BQ50-0AA3 7.A9
Voltage measurement 1,2 3RK1207-2BQ40-0AA3 S7.3
4 3RK1207-2BQ44-0AA3 S7.3
1,2 3RK2207-2BQ50-0AA3 7.A9
Resistance/thermoresistance 1,2 3RK1207-3BQ40-0AA3 S7.3
measurement 4 3RK1207-3BQ44-0AA3 S7.3
Module overview: input modules
Profile overview of output modules
Output No. of outputs Order no.
Current output 2 3RK1107-1BQ40-0AA3 S7.3
Voltage output 2 3RK1107-2BQ40-0AA3 S7.3

Module overview: output modules

216
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8.4 Input/output modules

8.4.6.3 Order numbers

Input modules (Each module has two coding elements)

Inputs/outputs Type Application Code setting Order no.

4 inputs Analog slave Current measurement B1 3RK1207-1BQ44-0AA3

4 inputs Analog slave Voltage measurement B2 3RK1207-2BQ44-0AA3

4 inputs Analog slave Thermoresistance B3 3RK1207-3BQ44-0AA3

1, 2 inputs Analog slave Current measurement B1 3RK1207-1BQ40-0AA3 1)
1, 2 inputs Analog slave Current measurement B1 3RK2207-1BQ50-0AA3 2)
1, 2 inputs Analog slave Voltage measurement B2 3RK1207-2BQ40-0AA3 1)
1, 2 inputs Analog slave Voltage measurement B2 3RK2207-2BQ50-0AA3 2)
1, 2 inputs Analog slave Thermoresistance B3 3RK1207-3BQ40-0AA3 1)
1) Operation with 1 input only with jumper (Page 226) 3RK1901-1AA00 possible

2) OPeration with 1, 2 inputs can be configured via ID1 code

Output modules (Each module has two coding elements)

Type Module variant Code setting Order no.

Analog slave Current output B4 3RK1107-1BQ40-0AA3

Analog slave Voltage output BS 3RK1107-2BQ40-0AA3
Accessories

Name Order no.

K60 mounting plate for screw fixing

3RK1901-0CA00

K60 mounting plate for DIN rail installation

3RK1901-0CB00

Jumper for operation with 1 input
(for the following modules only: 3RK1207-1BQ40-0AA3, 3RK1207-2BQ40-0AA3,
3RK1207-3BQ40-0AA3)

3RK1901-1AAQ00

AS-Interface system
System Manual, 11/2008, 3RK2703-3BB02-1AA1
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8.4 Input/output modules

8.4.6.4 Parameterization

For a detailed description of how to set parameters with AS-i, see Parameterization
(Page 619).

The parameters are sent to the AS-i master via the CPU. Function block FC "ASI_3422"
(FC 7) is required for the S7-300 controller.

FC 7 is available on a disk supplied with the manual for CP-343-2 and Link 20 E. When the
CPU is booted, FC 7 should execute the command "write_extended_parameter_list" (3CH),
for example.

(This is integrated in HW Config as of SIMATIC STEP 7,V 5.4.)
Modules that comply with slave profile 7.A.9 require a "V3 Extended Master" profile M4.

Parameter settings for input modules

The following table shows the individual parameter settings for the analog input modules.
Default value for new modules: 11 1 1

Parameter bit 1 Current input Voltage input Resistance 3

P3 P2 P1 PO

XX11 4 ... 20 mA, 4 wires +10V, 4 wires Pt 100 standard, 4 wires
XX10 4 ... 20 mA, 2 wires 1..5V, 4 wires 0...600 Q, 4 wires
XX01 +20 mA, 4 wires Reserved 2 Pt 100 climate, 4 wires
XX00 Reserved 2 Reserved 2) Ni 100 standard, 4 wires
X1XX Without smoothing

X0XX With smoothing

1XXX Filter 50 Hz "

0XXX Filter 60 Hz

1) For modules with order number 3RK2207 and fast analog modules to spec. 3.0, parameter bit P3
is not used; the modules are set permanently to filter 50 Hz.

2) With this parameter combination, the default range is the same as that for X X 1 1.

3) 2 and 3-wire connection: see Connection (Page 226).

AS-Interface system
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8.4 Input/output modules
Current measurement range +20 mA
(Parameter setting XX01)
Measured value Units Range
+20 mA in % Dec. Hex.
>23.52 mA >117.589 32767 7FFF Overflow
23.52 mA 117.589 32511 TEFF Overrange
27649 6C01
20 mA 100 27648 6C00 Nominal range
723.4 nA 0.003617 1 0001
0 mA 0 0 0000
-723.4 nA -0.003617 -1 FFFF
-20 mA -100 -27648 9400
-23.51 mA -117.593 -27649 93FF Underrange
-32512 8100
<-23.51mA <-117.593 -32768 8000 Underflow
(+32767) (7FFF) (for certain AS-i masters)
Current measurement range 4 to 20 mA
(Parameter setting XX11 for 4-wire connection)
(Parameter setting XX10 for 2-wire connection)
Measured value Units Range
4to 20 mA in % Dec. Hex.
>22.81 mA >117.589 32767 7FFF Overflow
22.81 mA 117.589 32511 TEFF Overrange
27649 6C01
20 mA 100 27648 6C00 Nominal range
4 mA + 578.7 nA 0.003617 1 0001
4 mA 0 0 0000
1.185 mA -17.593 -1 FFFF Underrange
-4864 EDOO
<1.185 mA <-17.593 32767 7FFF Wire breakage

AS-Interface system
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8.4 Input/output modules

Voltage measurement range +10 V

(Parameter setting XX11)

Range Units Range
+10V in % Dec. Hex. >11.759 V
>117.589 32767 7FFF Overflow
11,759 V 117.589 32511 TEFF Overrange
27649 6CO01
10V 100 27648 6C00
361.7 pv 0.003617 1 0001
ov 0 0 0000 Nominal range
-361.7 pVv -0.003617 -1 FFFF
-0V -100 -27648 9400
-11.759 V -117.593 -27649 93FF Underrange
-32512 8100
<-11.759 V <-117.593 -32768 (+32767) | 8000 Underflow
(7FFF) (for certain AS-i masters)
Voltage measurement range 1to 5V
(Parameter setting XX10)
Range Units Range
1to5V in % Dec. Hex.
>5.704V >117.589 32767 7FFF Overflow
5,704V 117.589 32511 7TEFF Overrange
27649 6CO01
5V 100 27648 6C00 Nominal range
1V +144.7 pv 0.003617 1 0001
1V 0 0 0000
0.296 V -17.593 -1 FFFF Underrange
-4864 EDOO
<0.296 V <-17.593 32767 7FFF Wire breakage
AS-Interface system
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Thermoresistor Pt 100

8.4 Input/output modules

Standard range (linear) -200 to +850°C (Parameter setting XX11)

Range Units Range

-200 to +850°C Dec. Hex.

>1000°C 32767 7FFF Overflow

1000°C 1) 8501 2135 Overrange

850 °C 8500 2134

0.1°C 1 0001

0°C 0 0000 Nominal range

-0.1°C -1 FFFF

-200 °C -2000 F830

-243°C 1) -2001 F82F Underrange

<-243°C -32768 8000 Underflow
(+32767) (7FFF) (for certain AS-i masters)

1) In the overrange/underrange, the gradient of the characteristic is maintained when the linear nominal range is exited.

Climatic range (linear) -120 to +130°C (Parameter setting XX01)

Range Units Range

-120 to +130°C Dec. Hex.

> 155°C 32767 TFFF Overflow

155°C 1) 13001 32C9 Overrange

130 °C 13000 32C8

0.01°C 1 0001

0°C 0 0000 Nominal range

-0.01°C -1 FFFF

:1'20 °C -12000 D120

-145°C 1) -12001 D11F Underrange

<-145°C -32768 8000 Underflow (for certain AS-i masters)
(+32767) (7FFF)

1) In the overrange/underrange, the gradient of the characteristic is maintained when the linear nominal range is exited.

AS-Interface system
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8.4 Input/output modules

Thermoresistor Ni 100

Standard range (linear) -60 to +250 °C (Parameter setting XX00)

Range Units Range

-60 to +250 °C Dec Hex.

>295°C 32767 7FFF Overflow

295°C 1) 2501 9C5 Overrange

250 °C 2500 9C4

0.1°C 1 0001

0°C 0 0000 Nominal range

-0.1°C -1 FFFF

-60 °C -600 FDAS8

-105°C 1) -601 FDA7 Underrange

<-105°C -32768 8000 (7FFF) | Underflow
(+32767) (for certain AS-i masters)

1) In the overrange/underrange, the gradient of the characteristic is maintained when the linear nominal range is exited.

Resistance measurement

Range 0 ... 600 Q (Parameter setting XX10)

Range Units Range

0 to 600 Q in % Dec. Hex.

>705.53 Q >117.589 32767 T7FFF Overflow

705.53 O 117.589 32511 TEFF Overrange
27649 6C01

600 Q 100 27648 6C00

Nominal range

21.7 mQ 0.003617 1 0001

00 0 0 0000

1) -1 FFFF Underrange

1) -17.593 -4864 EDOO

1) <-17.593 -32768 8000 (7FFF) | Underflow
(+32767) (for certain AS-i masters)

1) Reverse polarity of constant current IC+, IC-

222
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Parameter settings for output modules
The following table shows the individual parameter settings for the analog output modules.

8.4 Input/output modules

Parameter bit P3 P2 P1 PO Current output Voltage output
1111 4 ...20 mA +10V
1110 +20 mA 0..10V
1101 0..20mA Reserved 1)
1100 Reserved 1 1..5V

1) With this parameter combination, the default range is the same as that for 1 1 1 1.

Current output ranges
Range 120 mA (parameter setting 1110)

Output value Units Range
+20 mA in % Dec Hex.
0 mA 118.5149 32767 T7FFF Overflow
117.593 32512 7F00
23.52 mA 117.589 32511 TEFF Overrange
27649 6C01
20 mA 100 27648 6C00
723.4 nA 0.003617 1 0001
0 mA 0 0 0000 Nominal range
-723.4 nA -0.003617 -1 FFFF
-20 mA -100 -27648 9400
-23.52 mA -117.593 -27649 93FF Underrange
-32512 8100
0 mA -117.596 -32513 80FF Underflow
-118.519 -32768 8000
Range 0 to 20 mA (parameter setting 1101)
Output value Units Range
0to 20 mA in % Dec Hex.
0 mA 118.5149 32767 7FFF Overflow
117.593 32512 7F00
23.52 mA 117.589 32511 TEFF Overrange
27649 6CO01
20 mA 100 27648 6C00 Nominal range
723.4 nA 0.003617 1 0001
0 mA 0 0 0000
0 mA -117.593 -1 FFFF Impermissible range,
-32512 8100
0mA -117.596 -32513 80FF underflow
-118.519 -32768 8000

AS-Interface system
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8.4 Input/output modules

Range 4 to 20 mA (parameter setting 1111)

Output value Units Range
4 t0 20 mA in % Dec. Hex.
0 mA 118.5149 32767 7FFF Overflow
117.593 32512 7F00
22.81 mA 117.589 32511 TEFF Overrange
27649 6C01
20 mA 100 27648 6C00 Nominal range
4 mA +578.7nA4 mA |0.003617 1 0001
0 0 0000
4 mA-578.7 nA -25 -1 FFFF Underrange
0 mA -6912 E500
0 mA -117.593 -6913 E4FF 8100 Impermissible range,
-32512
0 mA -117.596 -32513 80FF 8000 underflow
-118.519 -32768
Note

The lowest possible resolution for the D/A converter is 11.57 pA. The current resulting from
the units received, therefore, only changes in steps of 11,57 pA.

Voltage output ranges
Range +10 V(parameter setting 1111)

Output value Units Range
10V in % Dec. Hex.
oV 118.5149 32767 7FFF Overflow
117.593 32512 7F00
11.76 V 117.589 32511 TEFF Overrange
27649 6C01
10V 100 27648 6C00
361.7 pv 0.003617 1 0001
oV 0 0 0000 Nominal range
-361.7 pVv -0.003617 -1 FFFF
-10V -100 -27648 9400
-11.76 V -117.593 -27649 93FF Underrange
-32512 8100
oV -117.596 -32513 80FF Underflow
-118.519 -32768 8000

AS-Interface system
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8.4 Input/output modules
Range 0 to 10 V (parameter setting 1110)
Output value Units Range
Oto10V in % Dec. Hex.
ov 118.5149 32767 7FFF Overflow
117.593 32512 7F00
11,76 V 117.589 32511 TEFF Overrange
27649 6C01
0V 100 27648 6C00 Nominal range
361.7 uv 0.003617 1 0001
ov 0 0 0000
ov -117.593 -1 FFFF Impermissible range, underflow
-32512 8100
ov -117.596 -32513 80FF
-118.519 -32768 8000
Range 1 to 5 V (parameter setting 1100)
Output value Units Range
1to5V in % Dec. Hex.
oV 118.5149 32767 7FFF Overflow
117.593 32512 7F00
57V 117.589 32511 TEFF Overrange
27649 6C01
5V 100 27648 6C00 Nominal range
1V +144.7 uwv 0.003617 1 0001
1V 0 0 0000
1V -144.7 yv -25 -1 FFFF Underrange
ov -6912 E500
ov -117.593 -6913 E4FF Impermissible range, underflow
-32512 8100
oV -117.596 -32513 80FF
-118.519 -32768 8000
Note

AS-Interface system
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The lowest possible resolution for the D/A converter is 5.787 mV.
The voltage resulting from the units received, therefore, only changes within 5.787 mV.
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8.4 Input/output modules

8.4.6.5

Block diagrams

Connection

Structure of input module for current measurement

A
12 N 24 ...30V /500 mA Utielp
2-wire sensor 4-wire sensor As soon as UHelp is present, the voltage
For parameter setting Supply from 473 for the DC/DC converter is disconnected.
for 2-wire connection analog module 25V / 46 mA
,—10Wiring applies | A K DC \\ DC
when tr. ) per 2I|N+ 3
2 Parameter AS-
is switched through ) T 50 R DIFF-OP IN 1 Interface
40 4 -
30 T |j1 M —IN2
For parameter setting U 3 HGND
for 4-wire connection External supply AS-i
1O — ] —IN3
A 2
5 +
- ¢2 I 50R| | |DIFF-OP IN4
4 4 L IN- _
Br. S Br. 1M
GND
3 3 1T A/D-
Converter

Pin 5 (FE) of the M 12 socket is connected to the plate on the mounting plate.

The internal transistor (tr.) is switched through for parameter setting XX10 (for 2-wire connection)

(for input IN 1 and 2 only).
1) Tr. for input IN 1 and 2 only; jumper must be set for input IN 3 and 4

Figure 8-12 Block diagram: current measurement
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8.4 Input/output modules
Structure of input module for voltage measurement

4

12 24 .30V /500 mA Uhielp

4-wire sensor As soon as Uy, is present,
4773 the voltage for the DC/DC converter is disconnected.
NEPNE 25V /46 mA
K DC \\ DC
2 I N+ —— 3
| S

AS-

Supply from
SoHFE IN 1 Interface

analog module b I
4 L IN-
3 TGND
1 L+ IN3 AS-i
—l —
A 2 ANy — .
| S +
90 k

External supply e »—S%i{ 1 10 k|j DIFF-OP IN 4

4 L IN-

L 1
Br. 1M
GND
3 T A/D-
Converter

Pin 5 (FE) on the M 12 socket is Jumper is required to prevent the difference input amplifier from being overdriven.
connected to This can be achieved by means of a 50 Hz ripple voltage caused by the external sensor supply.
Metal plate of the mounting plate The ripple voltage would otherwise trigger a measurement error.

90 k
! 10k

—IN2

S— S —
=
=}
T
(@]
o

Figure 8-13 Block diagram: voltage measurement

Structure of input module for resistance measurement

4-wire sensor

1.66 mA
. ~ 1 Llconst+
Pt 100, Ni 100, 600 Q Rz &, oo | oo
2 LIN+ o I
To minimize measurement errors for 2- and 5 |LFE AS-
3-wire sensors s I 22M DIFF-OP >——IN 1 Interface
short 4 A IN- -
Use connection cable
3 Al const - — —1lIN2
\) | S
3-wire sensor 2-wire sensor 1.66 mA AS
1 L lconst + -i
Br. —IN3
Br. (LN VTS 0D 3
—2OFE 4 22M DIFF-OP IN 4
4 L IN- _
\ Br.l_L I const - —
Jumper can also 3 —
be placed between IN- and | const - A/D-
liegen Converter

Pin 5 (FE) of the M 12 socket is connected to the plate on the mounting plate

Figure 8-14 Block diagram: resistance measurement

AS-Interface system
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8.4 Input/output modules

Structure of input module for current output

2
DC DC 3 NC. 2
ouT 1 @ Aol
FELS5 o R
D/A- <500 Q
— Converter GND 43 ||
r 4 Pin 5 (PE) on the M 12 socket
AS-i N.C. is connected to
JE— NG 2 Metal plate of the mounting plate
oUT 2 @ out+ L1
| FENS R,
<500 Q
GND L3
AS-Interface
N.C. $4
2 .
O Assignment:
1 1: OUT 2
2:N.C.
3: GND y
3 4 N.C. 473
5: FE
O4 Pin 5 (FE) on the M 12 socket is connected to

Metal plate of the mounting plate

Figure 8-15 Block diagram: current output

Structure of input module for voltage output

. "

OUT 1 —@
FELS5 R
D/A- ' D 21 kQ
Converter GND L3 il
AS-i Ne. OF Pin 5 (PE) on the M 12 socket
is connected to
N.C. 2 Metal plate of the mounting plate
OUT 2 @ ouT+ L1
| FEANS § m R
21 kQ
GND L3
AS-Interface 4 7
NG. §
2 !
O Assignment:
1 1: OUT 2
2:N.C.
3: GND
3 4N.C. 4=73
5: FE
O4 Pin 5 (FE) on the M 12 socket is connected to

Metal plate of the mounting plate

Figure 8-16  Block diagram: voltage output

AS-Interface system
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Pin assignment for inputs/outputs

Input modules

NSA0_00013b

Figure 8-17 Current input: 4-wire sensor

Z

3

Jumper from |,,_to M(3)
can also be set internally
by means of parameters.

NSA0_00014¢c

Figure 8-18 Current input: 2-wire sensor

)
%)

NSAO0_00017b

Figure 8-19 Voltage input: 4-wire sensor

AS-Interface system
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Pole 1: Supply L+ (24 V DC)
Pin 2: IN+

Pole 3: Supply M (ground)
Pin 4: IN-

Pole 5: Cable shielding /

FE (functional ground)

All pin assignments without an external
sensor supply.

Pole 1: Supply L+ (24 V DC)
Pin 2: IN+

Pole 3: Supply M (ground)
Pin 4: IN-

Pole 5: Cable shielding /
FE (functional ground)

All pin assignments without an external
sensor supply.

Pole 1: Supply L+ (24 V DC)
Pin 2: IN+

Pole 3: Supply M (ground)
Pin 4: IN-

Pole 5: Cable shielding /
FE (functional ground)

All pin assignments without an external
sensor supply.
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8.4 Input/output modules

Figure 8-20 Thermoresistor: 4-wire sensor

:| Pt 100

NSA0_00019¢c

Figure 8-21 Thermoresistor: 3-wire sensor

Pt 100

NSAOQ_00015¢

Figure 8-22 Thermoresistor: 2-wire sensor

230

Pin 1: | const+

Pin 2: IN+

Pin 3:1 const—

Pin 4: IN-

Pole 5: Cable shielding

All pin assignments without an external
sensor supply.

Pin 1: | const+

Pin 2: IN+

Pin 3: 1 const—

Pin 4: IN-

Pole 5: Cable shielding

All pin assignments without an external
sensor supply.

Pin 1:1 consts

Pin 2: IN+

Pin 3: | const-

Pin 4: IN-

Pole 5: Cable shielding

All pin assignments without an external
sensor supply.

AS-Interface system
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Output modules

Pole 5: Cable shielding
All pin assignments without an external
sensor supply.

Pole 5: Cable shielding
All pin assignments without an external
l sensor supply.

3 NSA0_00020a

Figure 8-24 Analog voltage output

Wiring the two-channel input modules with one input

The modules with order numbers 3RK1207-.BQ40-0AA3 with two inputs can also be
operated with one input. This increases the speed at which the input signal is transferred.

To do so, pin 1 and pin 2 must be connected to each other at socket 3. A jumper
(3RK1901-1AA00) can also be used for this purpose.

Socket 2 (IN2), which is not used, must be sealed with a screw cap.

3RK1901-1AA00\
3

— 1 T @
3RK1207-.BQ40-0AA3
o ® Y,
o Y3

Figure 8-25 Operation with one input

AS-Interface system
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8.4 Input/output modules
8.4.6.6 Diagnostics

LEDs for AS-i and FAULT

The module has two LEDs for AS-i and FAULT for diagnostic purposes; see LED status
displays for modules with two LEDs for AS-i and FAULT (Page 173) .

LED display AUX POWER

The module also has an LED for AUX POWER,; for a description, see LED status display
AUX POWER for modules with auxiliary voltage (Page 175).

Status display for the switching state

The switching state of the AS-i inputs and outputs is indicated by a yellow LED; see LED
status display for the switching state (yellow) (Page 175).

8.4.6.7

Technical specifications

Order no.

Current measurement

3RK1207-1BQ44-0AA3

3RK1207-1BQ40-0AA3

3RK2207-1BQ50-0AA3

Voltage measurement

3RK1207-2BQ44-0AA3

3RK1207-2BQ40-0AA3

3RK2207-2BQ50-0AA3

Temperature / resistance

3RK1207-3BQ44-0AA3

3RK1207-3BQ40-0AA3

measurement

Slave type Standard slave Standard slave A/B slave (Spec. 3.0)
Suitable for AS-i master AS-i Spec. 2.1 AS-i Spec. 2.1 AS-i Spec. 3.0
to Spec. ... (or higher)

No. of inputs 4 2 2

AS-i slave profile 10.1D.ID2 7.3.E 7.3.D 7.A.9

ID1 code (factory setting) F F 7

Number format SIMATIC S7 SIMATIC S7 SIMATIC S7
Operating voltage in acc. with 26.5t031.6V

AS-Interface Specification

Optional supply for sensors via Uaux 24030V

(for current/voltage measurement only)

Total power consumption of module 150 mA

from AS-i, including connection of

sensors

Current-carrying capacity for all inputs  Max. 46 mA

(without Uaux supply)

Current-carrying capacity for all inputs  Max. 500 mA

(with Uaux supply) (for current/voltage
measurement only)

Approvals

UL/CSA/shipbuilding

232
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8.4 Input/output modules

Order no.

Current measurement

3RK1207-1BQ44-0AA3 3RK1207-1BQ40-0AA3

3RK2207-1BQ50-0AA3

Voltage measurement

3RK1207-2BQ44-0AA3 3RK1207-2BQ40-0AA3

3RK2207-2BQ50-0AA3

Temperature / resistance

3RK1207-3BQ44-0AA3 3RK1207-3BQ40-0AA3

measurement

Degree of protection IP67

Ambient temperature -20 to +60 °C
Storage temperature -40 to +85 °C

Connection Via the mounting plate for compact module K60
Measurement ranges (variable) for current measurement: 4 to 20 mA, +/- 20 mA
Measurement ranges (variable) for voltage measurement: +/~ 10V, 1to 5V
Measurement ranges (variable) for temperature/resistance measurement:
Pt100 standard range (-200.0 to +850.0°C),
Pt100 climatic range (-120.00 to +130.00°C),
Ni100 standard range (-60.0 to +250.0°C),
Resistance measurement (0 to 600 Q)

Order no.

Current output 3RK1107-1BQ40-0AA3

Voltage output 3RK1107-2BQ40-0AA3

Slave type Standard slave

Suitable for AS-i master AS-i Spec. 2.1

to Spec. ... (or higher)

No. of outputs 2

AS-i slave profile 10.1D.ID2 7.3.5

ID1 code (factory setting) F

Number format SIMATIC S7

Operating voltage in acc. with 26.5t0316V

AS-Interface Specification

Total power consumption of module 150 mA

from AS-i

Approvals UL/CSA/shipbuilding
Degree of protection IP67

Ambient temperature —20 to +60 °C
Storage temperature -40 to +85 °C

Connection

Via the mounting plate for compact module K60

Output ranges (variable) for current output: +/—- 20 mA, 0 to 20 mA, 4 to 20 mA

Output ranges (variable) for voltage output: +/~-10V,0t0 10V, 1to 5V

AS-Interface system
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8.4 Input/output modules

8.4.6.8 Dimension drawings
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° S @ Side view
° L] b With mounting plate
K “ || 3RK1901-0CA00
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8.4 Input/output modules

8.4.7 SlimLine digital input/output module - cabinet IP20

SlimLine modules of the S22.5 and S45 series

AS-Interface system

The AS-Interface module series for the SlimLine cabinet with degree of protection IP20
saves space in cabinets or in distributed on-site boxes. The main feature of these modules is
that they are extremely slim (width of between 22.5 and 45 mm).

Screw or spring-loaded terminals can be used to connect standard sensors/actuators and
the AS-Interface cable.

All modules are equipped with LEDs on the front, which indicate the status of the module.

An addressing socket on the front also allows the module to be addressed once it has been
installed.

In addition to the digital input/output modules, S22.5 modules are available with special
functions. These include:

® Counter module
® Ground fault detection module

The new AS-Interface Specification 3.0 extends the AS-Interface bus system to include a
range of new features. Extended address mode (A/B addresses) allows 62 nodes to be
connected to an AS-Interface network. With extended address mode to Specification 3.0,
A/B slaves can now, for the first time, support four outputs (instead of just three outputs as
defined in Specification 2.1). In the maximum configuration of an AS-Interface network,
therefore, this means that 248 inputs and 248 outputs are available in an AS-Interface
network.

Modules with four inputs and four outputs as A/B slaves in accordance with Specification 3.0
are also available for the cabinet as SlimLine module S45.

Note

Note that the modules to spec. 3.0 can only be operated with a new master to AS-Interface
specification 3.0 (e.g. a new DP/AS-i LINK Advanced or IE/AS-i LINK PN 10) and that the
cycle times for the outputs in this case must not exceed 20 ms.
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8.4 Input/output modules

8.4.7.1

Order numbers

SlimLine Module S22.5

Inputs/outputs Type Connection Sensors Output MLFB
type
4 outputs Standard slave Screw terminals | — Transistor PNP | 3RK1100-1CE00-0AA2
(1A)
4 outputs Standard slave Spring-loaded | — Transistor PNP | 3RK1100-1CG00-0AA2
terminal (1A
4 inputs Standard slave Screw terminals | 2 conductors — 3RK1200-0CE00-0AA2
4 inputs Standard slave Screw terminals | 2 and 3 conductors | — 3RK1200-0CE02-0AA2
4 inputs Standard slave Spring-loaded 2 conductors — 3RK1200-0CG00-0AA2
terminal
4 inputs Standard slave Spring-loaded 2 and 3 conductors | — 3RK1200-0CG02-0AA2
terminal
2 inputs / Standard slave Screw terminals | 2 conductors Transistor PNP | 3RK1400-0BE00-0AA2
2 outputs
2 inputs / Standard slave Spring-loaded | 2 conductors Transistor PNP | 3RK1400-0BG00-0AA2
2 outputs terminal
2 inputs / Standard slave Screw terminals | 2 conductors Relay 3RK1402-0BEO0O-0AA2
2 outputs
2 inputs / Standard slave Spring-loaded | 2 conductors Relay 3RK1402-0BG00-0AA2
2 outputs terminal
4 inputs A/B slave Screw terminals | 2 and 3 conductors | — 3RK2200-0CE02-0AA2
4 inputs A/B slave Spring-loaded 2 and 3 conductors | — 3RK2200-0CG02-0AA2
terminal
SlimLine modules S45
Inputs/outputs Type Connection type | Sensors Output MLFB
4 inputs / Standard slave Screw terminals | 2 and 3 conductors | Transistor PNP 3RK1400-1CE00-0AA2
4 outputs (1A)
4 inputs / Standard slave Screw terminals | 2 and 3 conductors | Transistor PNP 3RK1400-1CE01-0AA2
4 outputs (2A)
4 inputs / Standard slave Spring-loaded 2 and 3 conductors | Transistor PNP 3RK1400-1CG00-0AA2
4 outputs terminal (1A)
4 inputs / Standard slave Spring-loaded 2 and 3 conductors | Transistor PNP 3RK1400-1CG01-0AA2
4 outputs terminal (2A)
4 inputs / Standard slave Screw terminals | 2 and 3 conductors | Relay 3RK1402-3CE00-0AA2
4 outputs
4 inputs / Standard slave Screw terminals | 2 and 3 conductors | Transistor PNP 3RK1402-3CE01-0AA2
4 outputs floating (1A)
floating
AS-Interface system
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4 inputs / 4 Standard slave Spring-loaded 2 and 3 conductors | Relay 3RK1402-3CG00-0AA2
outputs terminal

4 inputs / 4 Standard slave Spring-loaded 2 and 3 conductors | Transistor PNP 3RK1402-3CG01-0AA2
outputs terminal floating (1 A) floating

4 inputs / 4 A/B slave Screw terminals |2 and 3 conductors | Transistor PNP 3RK2400-1CE01-0AA2
outputs (2A)

4 inputs / 4 A/B slave Spring-loaded 2 and 3 conductors | Transistor PNP 3RK2400-1CG01-0AA2
outputs terminal (2A)

4 inputs /3 A/B slave Screw terminals |2 and 3 conductors | Transistor PNP 3RK2400-1FE00-0AA2
outputs (2A)

4 inputs /3 A/B slave Spring-loaded 2 and 3 conductors | Transistor PNP 3RK2400-1FG00-0AA2
outputs terminal (2A)

Accessories
MLFB Description Comments
3RP1902 Sealable cover For devices with 1 or 2 changeover contacts
3RP1902 Adapter for screw fixing For devices with 1 or 2 changeover contacts
8WA2807 Screwdriver Blade 2.5 x 0.5 mm, green

8.4.7.2 Connection

SlimLine module S22.5

AS-Interface system

AS-Interface - —

1AS—Ir}- N
SlEle)

AS-In- + T
+Sensor 2-L AS-Interface — % !+ Sensor 2-L

AS-Interface +
1

és I +IN1 IN%

AS-Interface

g] @0

I:I IN1
D IN2

I:I IN3
D IN4

:]

! 8IN3 9|N4

iz

I:I IN1
I:I IN2

I:I OouT1
I:I ouT2

AUX POWER 24V DC

I

AS-Interface + AS-In.+ |N1 IN
ﬁ_

AS Interface
4 @ADDR s

L ]

Sensor 3-L

pos)

1Qu24 11-

; @+&T90u12—\:‘+—®
+ N
==[oUT = DI (@&

Figure 8-26 S22.5 connection
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SlimLine modules S45

+
ouT

Sensor 3-L(PNP)
—0@ e, |

AS i+ INT ) IN2 IN3 IN4
“ Sensor 2-L(PNP)

AS-i+

ouT1 OouT3
ADDR o o

Oout2  outa[d

O AUXPOWER []
n] g] n]
O [Nt IN3[]
u] [Nz IN4[]
]
]

[ [ ]

AUXF:OWER 24V DC bééééé
L24+ OUT10UT2 OUT30UT4|
C%_ ;CCCCQ

20 21 22 23

"“ Consumer

Figure 8-27 S45 connection

8.4.7.3 Diagnostics

LED for AS-i/FAULT

The module has one dual LED for AS-i/FAULT for diagnostic purposes; see LED status
displays for modules with a dual LED for AS-i/FAULT (Page 174)

LED display AUX POWER

The module also has an LED for AUX POWER,; for a description, see LED status display
AUX POWER for modules with auxiliary voltage (Page 175).

Status display for the switching state

The switching state of the AS-i inputs and outputs is indicated by a yellow LED; see LED
status display for the switching state (yellow) (Page 175).

AS-Interface system
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8.4.7.4

Technical specifications

General technical specifications

8.4 Input/output modules

Operating voltage in acc. with 26.5t031.6V
AS-Interface Specification
Input circuit PNP

AS-Interface certificate

Available (or planned for new devices)

Approvals UL, CSA, shipbuilding (or planned for new devices)
Degree of protection IP20

Ambient temperature -25t0 +70 °C

Storage temperature —40to +85 °C

Note

An external additional power supply (AUX POWER) of between 20 and 30 V DC is required
for supplying the output circuits. The additional power supply must comply with VDE 0106
(PELV), protection class .

SlimLine module S22.5

Order no. 3RK1200-0CE00-0AA2 3RK1200-0CE02-0AA2 3RK2200-0CE02-0AA2
Slave type Standard slave Standard slave A/B slave

Suitable for AS-i master AS-i Spec. 2.0 AS-i Spec. 2.0 AS-i Spec. 2.0

to Spec. ... (or higher)

No. of inputs/outputs 4 inputs 4 inputs 4 inputs

Connection type

Screw connection

Screw connection

Screw connection

Connection for sensors

2 conductors

2 and 3 conductors

2 and 3 conductors

AS-i slave profile 10.1D.ID2 0.0.F 0.0.F 0.A.0
ID1 code (factory setting) F F 7
Total power consumption <50 mA <270 mA <270 mA

Inputs

Sensor supply via AS-Interface

Short circuit and overload
proof

Short circuit and overload
proof

Short circuit and overload
proof

Voltage range 20to 30V 20to 30V 20to 30V
Current-carrying capacity for — 200 mA 200 mA
sensor supply

Switching level - high 210V 210V 210V

Input current low/high <15/=25mA <15/25mA <15/=25mA
Assignment of the data bits

Data bit DO IN1 IN1 IN1

Data bit D1 IN2 IN2 IN2

Data bit D2 IN3 IN3 IN3

Data bit D3 IN4 IN4 IN4

AS-Interface system
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SlimLine module S22.5

Order no.

3RK1200-0CG00-0AA2

3RK1200-0CG02-0AA2

3RK2200-0CG02-0AA2

Slave type

Standard slave

Standard slave

A/B slave

No. of inputs/outputs

4 inputs

4 inputs

4 inputs

Connection type

Spring-loaded terminals

Spring-loaded terminals

Spring-loaded terminals

Connection for sensors

2 conductors

2 and 3 conductors

2 and 3 conductors

AS-i slave profile 10.1D.ID2 0.0.F 0.0.F 0.A0
ID1 code (factory setting) F F 7
Total power consumption <50 mA <270 mA <270 mA

Inputs

Sensor supply via AS-Interface

Short circuit and overload

Short circuit and overload

Short circuit and overload

proof proof proof
Voltage range 20to 30V 20to 30V 20to 30V
Current-carrying capacity for — 200 mA 200 mA
sensor supply
Switching level - high 210V =210V 210V
Input current low/high <15/=25mA <15/=25mA <15/=25mA
Assignment of the data bits
Data bit DO IN1 IN1 IN1
Data bit D1 IN2 IN2 IN2
Data bit D2 IN3 IN3 IN3
Data bit D3 IN4 IN4 IN4

SlimLine module S22.5

Order no.

3RK1400-0BE00-0AA2

3RK1402-0BE00-0AA2

3RK1400-0BG00-0AA2

Slave type

Standard slave

Standard slave

Standard slave

Suitable for AS-i master to
Spec. ... (or higher)

AS-i Spec. 2.0

AS-i Spec. 2.0

AS-i Spec. 2.0

No. of inputs/outputs

2 inputs / 2 outputs

2 inputs / 2 outputs

2 inputs / 2 outputs

Connection type

Screw connection

Screw connection

Spring-loaded connection

AS-i slave profile 10.1D.ID2

3.0.F

3.0.F

3.0.F

ID1 code (factory setting)

F

F

F

Connection for sensors

2 conductors

2 conductors

2 conductors

Output type

Transistor PNP (2 A)

Relay

Transistor PNP (2 A)

Total power consumption

<50 mA

<50 mA

<50 mA

Inputs

Sensor supply via AS-Interface

Short circuit and overload

Short circuit and overload

Short circuit and overload

proof proof proof
Voltage range 20to 30V 20to 30V 20to 30V
Current-carrying capacity for — — —
sensor supply
Switching level - high 210V =210V 210V
Input current low/high <1.5/25mA <15/25mA <1.5/25mA
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Order no. 3RK1400-0BE00-0AA2 3RK1402-0BE00-0AA2 | 3RK1400-0BG00-0AA2
Outputs

Typ. current-carrying capacity 2A — 2A

per output: 12/13 DC

Max. total current for each 4 A — 4 A

module

Short-circuit protection Integrated External back-up fuse Integrated

Inductive interference protection | Integrated N/A Integrated

Reverse polarity protection Not integrated N/A Not integrated

External 24 V DC power supply | Via terminals: N/A Via terminals:
Terminal 7 = "+" Terminal 7 = "+"
Terminal 10 = "-" Terminal 10 = "-"

kn — 6 A —

AC-15 — 3A —

13,24V DC — 1A —

13,110 v DC — 02A —

13,230V DC — 0.1A —

Watchdog Integrated Integrated Integrated

Assignment of the data bits

Data bit DO IN1 IN1 IN1

Data bit D1 IN2 IN2 IN2

Data bit D2 OuUT1 OuUT1 OuUT1

Data bit D3 OouT2 OouT2 ouT2

Connection Screw connection Screw connection Spring-loaded terminals

SlimLine module S22.5

Order no. 3RK1402-0BG00-0AA2 3RK1100-1CE00-0AA2 3RK1100-1CG00-0AA2
Slave type Standard slave Standard slave Standard slave
Suitable for AS-i master to AS-i Spec. 2.0 AS-i Spec. 2.0 AS-i Spec. 2.0

Spec. ... (or higher)

No. of inputs/outputs 2 inputs / 2 outputs 4 outputs 4 outputs

Connection type

Spring-loaded terminals

Screw connection

Spring-loaded terminals

Connection for sensors

2 conductors

Output type

Relais
changeover contact,
floating

Transistor PNP (1 A)

Transistor PNP (1 A)

AS-i slave profile 10.1D.ID2 3.0.F 8.0.F 8.0.F
ID1 code (factory setting) F F F
Total power consumption <50 mA <40 mA <40 mA

AS-Interface system
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Order no.

3RK1402-0BG00-0AA2

3RK1100-1CE00-0AA2

3RK1100-1CG00-0AA2

Inputs

Sensor supply via AS-Interface

Short circuit and overload
proof

Voltage range 20to 30V — —
Current-carrying capacity for — — —
sensor supply
Switching level - high 210V — —
Input current low/high <15/=25mA — —
Outputs
Typ. current-carrying capacity — 1A 1A
per output: 12/13 DC
Max. total current for each — 2A 2A
module
Short-circuit protection External back-up fuse Integrated Integrated
required
Inductive interference protection | N/A Integrated Integrated
Reverse polarity protection N/A Integrated Integrated
External 24 V DC power supply | N/A Screw connection: Screw connection:
Terminal 7 = "+" Terminal 7 ="+"
Terminal 10 = M Terminal 10 = M
hn 6 A — —
AC-15 3A — —
13,24V DC 1A — —
13,110V DC 0.2A — —
13,230V DC 0.1A — —
Watchdog Integrated Integrated Integrated
Assignment of the data bits
Data bit DO IN1 OuT1 ouT1
Data bit D1 IN2 ouT2 ouT2
Data bit D2 OouT1 OuT3 OuUT3
Data bit D3 ouT2 OouT4 OouT4
AS-Interface system
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SlimLine modules S45

8.4 Input/output modules

Order no.

3RK1400-1CE00-0AA2

3RK1400-1CE01-0AA2

3RK1402-3CE01-0AA2

Slave type

Standard slave

Standard slave

Standard slave

Suitable for AS-i master
to Spec. ... (or higher)

AS-i Spec. 2.0

AS-i Spec. 2.0

AS-i Spec. 2.0

No. of inputs/outputs

4 inputs / 4 outputs

4 inputs / 4 outputs

4 inputs / 4 outputs

Connection type

Screw connection

Screw connection

Screw connection

Connection for sensors

2 and 3 conductors

2 and 3 conductors

2 and 3 conductors

(floating)
Output type Transistor PNP (1 A) Transistor PNP (2 A) Transistor PNP (1 A)
floating
AS-i slave profile 10.1D.ID2 7.0.F 7.0.F 7.0.F
ID1 code (factory setting) F F F
Total power consumption <270 mA <270 mA <40 mA
Inputs
Sensor supply via AS-Interface Short circuit and overload Short circuit and overload Short circuit and overload
proof proof proof
Voltage range 20to 30V 20to 30V 20to 30V
Current-carrying capacity for 200 mA 200 mA 200 mA
sensor supply
Switching level - high 210V 210V 210V
Input current low/high <15/25mA <1.5/25mA <15/25mA
Outputs
Typ. current-carrying capacity 1A 2A 1A
per output: 12/13 DC
Max. total current for each 4 A 4 A 4 A
module
Short-circuit protection Integrated Integrated Integrated
Inductive interference protection | Integrated Integrated Integrated
Reverse polarity protection Integrated Integrated Integrated

External 24 V DC power supply

Terminal 13 = L24+
Terminal 19 = M24

Terminal 13 = L24+
Terminal 19 = M24

Sensor supply:
Terminal 13 = U_s+
Terminal 19 = U_s—
Actuator supply:
Terminal 14 = L+
Terminals 20to 24 =M

Watchdog Integrated Integrated Integrated
Assignment of the data bits

Data bit DO IN1/0OUT1 IN1/OUT1 IN1/0OUT1
Data bit D1 IN2/0OUT2 IN2/OUT2 IN2/0OUT2
Data bit D2 IN3/OUT3 IN3/OUT3 IN3/0OUT3
Data bit D3 IN4/OUT4 IN4/OUT4 IN4/OUT4

The module "3RK1 402-3CE01-0AA2" is equipped with four floating inputs and four floating switching outputs. An external
additional supply of 20 to 30 V to VDE 0106 (PELV) protection class Ill is required for the input and output circuits.

AS-Interface system
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SlimLine modules S45

Order no.

3RK1402-3CE00-0AA2

3RK1400-1CG00-0AA2

3RK1400-1CG01-0AA2

Slave type

Standard slave

Standard slave

Standard slave

Suitable for AS-i master
to Spec. ... (or higher)

AS-i Spec. 2.0

AS-i Spec. 2.0

AS-i Spec. 2.0

No. of inputs/outputs

4 inputs / 4 outputs

4 inputs / 4 outputs

4 inputs / 4 outputs

Connection type

Screw connection

Spring-loaded terminals

Spring-loaded terminals

Connection for sensors

2 and 3 conductors

2 and 3 conductors

2 and 3 conductors

Output type Relay Transistor PNP (1 A) Transistor PNP (2 A)
AS-i slave profile 10.1D.ID2 7.0.F 7.0.F 7.0.F

ID1 code (factory setting) F F F

Total power consumption <270 mA <270 mA <270 mA

Inputs

Sensor supply via AS-Interface

Short circuit and overload
proof

Short circuit and overload
proof

Short circuit and overload
proof

Voltage range 20to 30V 20to 30V 20to 30V

Current-carrying capacity for 200 mA 200 mA 200 mA

sensor supply

Switching level - high =210V =210V 210V

Input current low/high <15/25mA <15/25mA <15/25mA

Outputs

Typ. current-carrying capacity — 1A 2A

per output: 12/13 DC

Max. total current for each — 4 A 4 A

module

Short-circuit protection External Integrated Integrated
back-up fuse 6 A gL/gG

Inductive interference protection | N/A Integrated Integrated

Reverse polarity protection — Integrated Integrated

External 24 V DC power supply | N/A Terminal 13 = L24+ Terminal 13 = L24+
Terminal 19 = M24 Terminal 19 = M24
kn 5A — —
AC-15 3A — —
13,24V DC 1A — —
13,110V DC 0.2A — —
13,230V DC 0.1A — —
Watchdog Integrated Integrated Integrated
Assignment of the data bits
Data bit DO IN1/0OUT1 IN1/0OUT1 IN1/OUT1
Data bit D1 IN2/OUT2 IN2/OUT2 IN2/0OUT2
Data bit D2 IN3/OUT3 IN3/OUT3 IN3/OUT3
Data bit D3 IN4/OUT4 IN4/OUT4 IN4/OUT4
AS-Interface system
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SlimLine modules S45

8.4 Input/output modules

Order no.

3RK1402-3CG01-0AA2

3RK1402-3CG00-0AA2

Slave type

Standard slave

Standard slave

Suitable for AS-i master
to Spec. ... (or higher)

AS-i Spec. 2.0

AS-i Spec. 2.0

No. of inputs/outputs

4 inputs / 4 outputs

4 inputs / 4 outputs

Connection type

Spring-loaded terminals

Spring-loaded terminals

Connection for sensors

2 and 3 conductors

2 and 3 conductors

Output type Transistor PNP (1 A) Relay
AS-i slave profile 10.1D.ID2 7.0.F 7.0.F

ID1 code (factory setting) F F

Total power consumption <40 mA <270 mA

Inputs

Sensor supply via AS-Interface

Short circuit and overload proof

Short circuit and overload proof

Voltage range 20to 30V 20to 30V
Current-carrying capacity for 200 mA 200 mA
sensor supply
Switching level - high 210V 210V
Input current low/high <1.5/z5mA <1.5/25mA
Outputs
Typ. current-carrying capacity 1A —
per output: 12/13 DC
Max. total current for each 4 A —
module
Short-circuit protection Integrated External back-up fuse 6 A gL/gG
Inductive interference protection | Integrated N/A
Reverse polarity protection Integrated Integrated
External 24 V DC power supply | Sensor supply: N/A
Terminal 13 = U_s+
Terminal 19 = U_s-
Actuator supply:
Terminal 14 = L+
Terminals 20to 24 =M
hn — 5
AC-15 — 3
13,24V DC — 1
13,110V DC — 0.2
13,230V DC — 0.1
Watchdog Integrated Integrated

AS-Interface system
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Order no. 3RK1402-3CG01-0AA2 3RK1402-3CG00-0AA2
Assignment of the data bits

Data bit DO IN1/0OUT1 IN1/OUT1

Data bit D1 IN2/OUT2 IN2/0OUT2

Data bit D2 IN3/OUT3 IN3/OUT3

Data bit D3 IN4/OUT4 IN4/OUT4

The module "3RK1 402-3CG01-0AA2" is equipped with four floating inputs and four floating switching outputs. An external
additional supply of 20 to 30 V to VDE 0106 (PELV) protection class Il is required for the input and output circuits.

SlimLine modules S45

to Spec. ... (or higher)

Order no. 3RK2400-1FE00-0AA2 3RK2400-1FG00-0AA2
Slave type A/B slave A/B slave
Suitable for AS-i master AS-i Spec. 2.1 AS-i Spec. 2.1

No. of inputs/outputs

4 inputs / 3 outputs

4 inputs / 3 outputs

Connection type

Screw connection

Spring-loaded terminals

Connection for sensors

2 and 3 conductors

2 and 3 conductors

Output type Transistor PNP (2 A) Transistor PNP (2 A)
AS-i slave profile 10.1D.ID2 7.A.0 7.A.0

ID1 code (factory setting) 7 7

Total power consumption <270 mA <270 mA

Inputs

Sensor supply via AS-Interface

Short circuit and overload proof

Short circuit and overload proof

Voltage range 20to 30V 20to 30V
Current-carrying capacity for 200 mA 200 mA
sensor supply

Switching level - high =210V 210V
Input current low/high <15/25mA <15/25mA
Outputs

Typ. current-carrying capacity 2A 2A

per output: 12/13 DC

Max. total current for each 4 A 4 A
module

Short-circuit protection Integrated Integrated
Inductive interference protection | Integrated Integrated
Reverse polarity protection Integrated Integrated

External 24 V DC power supply

Terminal 13 = L24+ Terminal 19 = M24

Terminal 13 = L24+ Terminal 19 = M24
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Order no. 3RK2400-1FE00-0AA2 3RK2400-1FG00-0AA2
n _ —

AC-15 — —
13,24V DC — —
13,110V DC — —
13,230 Vv DC — —
Watchdog Integrated Integrated
Assignment of the data bits

Data bit DO IN1/0OUT1 IN1/OUT1
Data bit D1 IN2/OUT2 IN2/0OUT2
Data bit D2 IN3/OUT3 IN3/OUT3
Data bit D3 IN4 IN4

SlimLine modules S45

Order no.

2400-1CE01-0AA2

2400-1CG01-0AA2

Slave type

A/B slave (Spec. 3.0)

A/B slave (Spec. 3.0)

No. of inputs/outputs

4 inputs / 4 outputs

4 inputs / 4 outputs

Suitable for AS-i master
to Spec. ... (or higher)

AS-i Spec. 3.0

AS-i Spec. 3.0

Connection type

Screw connection

Spring-loaded terminals

Connection for sensors

2 and 3 conductors

2 and 3 conductors

Output type Transistor PNP (2 A) Transistor PNP (2 A)
AS-i slave profile 10.1D.ID2 7.A.7 7.A7

ID1 code (factory setting) 7 7

Total power consumption <270 mA <270 mA

Inputs

Sensor supply via AS-Interface

Short circuit and overload proof

Short circuit and overload proof

Voltage range

20to 30V

20to 30V

Current-carrying capacity for 200 mA 200 mA
sensor supply

Switching level - high 210V 210V
Input current low/high <1.5/z5mA <1.5/25mA
Outputs

Typ. current-carrying capacity 2A 2A

per output: 12/13 DC

Max. total current for each 4A 4 A
module

Short-circuit protection Integrated Integrated
Inductive interference protection | Integrated Integrated
Reverse polarity protection Integrated Integrated

External 24 V DC power supply

Terminal 13 = L24+
Terminal 19 = M24

Terminal 13 = L24+
Terminal 19 = M24

AS-Interface system
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8.4 Input/output modules

Order no. 2400-1CE01-0AA2 2400-1CG01-0AA2
n _ —

AC-15 — —
13,24V DC — —
13,110 v DC — —
13,230V DC — —
Watchdog Integrated Integrated
Assignment of the data bits

Data bit DO IN1/OUT1 IN1/OUT1
Data bit D1 IN2/0OUT2 IN2/OUT2
Data bit D2 IN3/OUT3 IN3/OUT3
Data bit D3 IN4/OUT4 IN4/OUT4

84.75 Dimension drawings

Module S22.5
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Figure 8-28 Dimensions of the SlimLine module S22.5
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8.4 Input/output modules
Module S45
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Figure 8-29 Dimensions of the SlimLine module S45
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8.4 Input/output modules

8.4.8 F90 digital input/output module - cabinet IP20

8.4.8.1 Overview

F90 module

m The F90 module is available in the following versions:
| oo S C _,_7'-. ® 4 inputs /4 outputs

it R, 2 @i — Current-carrying capacity 1 A

— Current-carrying capacity 2 A
® 4 inputs /4 outputs 2 A, floating
® 16 inputs

With either screw terminals or Combicon connector.

Operating principle of the F90 module with 16 inputs

The 16 inputs are divided into four groups each comprising four inputs.

Only one group at a time can be active. The PLC activates each group one after the other
and reads the four items of input data to the process image for the inputs (PIl). The user
program assigns the input data to the relevant groups, that is, the output image (POI) of the
PLC must match the set output on the module otherwise input data will be read by the wrong

group.

If the AS-Interface transfer procedure is not functioning properly, it can take up to three
AS-Interface cycles (15 ms) before the output image (Ol) of the slave matches the output
image of the master and, in turn, the PLC. It can also take up to three AS-Interface cycles to
transfer the input image of the slave. If more than three consecutive AS-Interface cycles are
required to send telegrams to the relevant slave, a "configuration error" is output on the
master. The input image in the master is set to "zero" and the error bit in the PLC is set.

AS-Interface system
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8.4 Input/output modules

Example: Behavior of the Ol and Il in the master and slave when AS-Interface transfer is faulty

AS-
Interface-

Cycle
PAA
1000
1 1000
2 1000
3 1000
4 1000
5 1000
6 1000
1000

Key:

AA Output image
EA Input image
MA Master call

PLC

PAE

XXXX

T

XXXX
XXXX

XXXX

XXXX
XXXX
XXXX

EEEE

PAA Process image of outputs
PA Process image of inputs

SA Slave response

PLC Programmable logic controller
Figure 8-30 F90 cycle

AA

0111
0111
0111

0111
0111
0111
0111

Master Module Comments
AA EA

XXXX XXXX XXXX MA or SA faulty
XXXX XXXX XXXX MA or SA faulty

— i

TEEEET 1000 —EEEE Einvalid due to switchover
time in module
XXXX 1000 EEEE  MA or SA faulty
XXXX 1000 EEEE  MA or SA faulty
EEEE 1000 EEEE  MA or SA not faulty
-

In this example, the Ol and Il in the master and slave do not match until after six

AS-Interface cycles. The PLC cycle is asynchronous vis-a-vis the AS-Interface cycle, which
is why the time required for the Ol and Il of the master and PLC to match increases by one
AS-Interface cycle and one PLC cycle.

Formula for the cycle time:
4 x((6x5ms)+5ms+ 10 ms) =180 ms

AS-Interface system
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8.4 Input/output modules

252

Note

The following function blocks (FB) are available for the flow sequence:

e FB 21 (E16-2433) for the AS-Interface master CP2433 (AG S5-95 U)
e FB 22 (E16-2430) for the AS-Interface master CP2430 (AG S5-115 U)
e FC 22 for S7

The time between two calls of the FB for a module must be at least 30 ms in order to ensure
that the switching statuses of the inputs are read reliably.

Note

If you require programming examples, contact the Technical Assistance team
(tel. (0911) 895-5900) or visit the following Web page:

http://www.siemens.de/as-interface

AS-Interface system
System Manual, 11/2008, 3RK2703-3BB02-1AA1
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8.4.8.2 Order numbers

F90 module

Accessories

AS-Interface system

Type

Order no.

AS-Interface F90 module, digital, 41/40, 2/3 conductors, 4 x 1 input,
max. 200 mA, PNP, 4 x 1 output, electr., 2 A, 24 V DC connection via screw
terminals

3RG9002-0DA00

AS-Interface F90 module, digital, 41/40, 2/3 conductors, 4 x 1 input,
max. 200 mA, PNP, 4 x 1 output, electr., 1 A, 24 V DC connection via screw
terminals

3RG9002-0DB00

AS-Interface F90 module, digital, 41/40, 2/3 conductors, floating, 4 x 1 input,
max. 200 mA, PNP, 4 x 1 output, electr., 2 A, 24 V DC connection via screw
terminals

3RG9002-0DCO0

AS-Interface F90 module, digital, 161 (multiplexing) 16 x 1 input, 2 conductors,
connection via screw terminals, function block required

3RG9002-0DEOO

AS-Interface F90 module, digital, 41/40, 2/3 conductors, 4 x 1 input, max.
200 mA, PNP, 4 x 1 output, electr., 2 A, 24 V DC connection via COMBICON

3RG9004-0DA00

AS-Interface F90 module, digital, 41/40, 2/3 conductors, 4 x 1 input, max.
200 mA, PNP, 4 x 1 output, electr., 1 A, 24 V DC connection via COMBICON

3RG9004-0DB0O0

AS-Interface F90 module, digital, 41/40, 2/3 conductors, floating, 4 x 1 input,
max. 200 mA, PNP, 4 x 1 output, electr., 2 A, 24 V DC connection via
COMBICON

3RG9004-0DCO0

AS-Interface F90 module, digital, 161 (multiplexing) 16 x 1 input, 2 conductors,
connection via COMBICON, function block required

3RG9004-0DEOO

Type

Order no.

COMBICON connector set for 41/40 modules with COMBICON connection.
4 x 5-pin connector for connecting standard sensors/actuators
2 x 4 pin connector for AS-i and external auxiliary power supply

3RX9810-0AA00

System Manual, 11/2008, 3RK2703-3BB02-1AA1
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8.4 Input/output modules
8.4.8.3 Connection
AS-Interface -

254

AS-Interface +

Figure 8-31 Connecting the F90 module, 41/40 screw connection (left), 161 COMBICON connection

(right)
1.2 3 4 5 6 7 8 9 10 11 12 13 14
L[] L- L +[e[-To]A +Je]-]o]A
Uni IN1 | OUTH IN2 | ouT2
AS-i ouTs| N3 ouT4| N4
“[-1+[+] [alo]-Te[+] [afo]-e]~+

15 16 17 18 19 20 21 22 23 24 25 26 27 28

Figure 8-32 Terminal assignment for F90 41-40

5 6 7 8 9 10 11 12 13 14
G1|ina]n2[n3[in4] [e2]i21i22]123]124

1516 17 18 19 20 21 22 23 24 25 26 27 28
HEEE 3[13.113.913.3[13.4] | Ga[14.1[14.2]14.3]14.4

Figure 8-33 Terminal assignment for F90 16l

AS-Interface system
System Manual, 11/2008, 3RK2703-3BB02-1AA1



Slaves

8.48.4

LED for AS-i/FAULT

Diagnostics

8.4 Input/output modules

The module has one dual LED for AS-i/FAULT for diagnostic purposes; see LED status
displays for modules with a dual LED for AS-i/FAULT (Page [174)

8.4.8.5 Technical specifications

Order no. 3RG9002-0DB00 3RG9002-0DA00 3RG9004-0DB00 3RG9004-0DA00
Slave type Standard slave Standard slave Standard slave Standard slave
Suitable for AS-i master AS-i Spec. 2.0 AS-i Spec. 2.0 AS-i Spec. 2.0 AS-i Spec. 2.0

to Spec. ... (or higher)

No. of inputs/outputs 4 inputs / 4 outputs 4 inputs / 4 outputs 4 inputs / 4 outputs 4 inputs / 4 outputs
Connection type Screw terminals Screw terminals Combicon connection | Combicon connection
AS-i slave profile 10.I1D.ID2 |7.0.F 7.0.F 7.0.F 7.0.F

ID1 code (factory setting) F F F F

Connection for sensors 2 and 3 conductors 2 and 3 conductors 2 and 3 conductors 2 and 3 conductors
Input circuit PNP PNP PNP PNP

Total power consumption <270 mA <270 mA <270 mA <270 mA

Inputs

Sensor supply via Short circuit and Short circuit and Short circuit and Short circuit and
AS-Interface overload proof overload proof overload proof overload proof
Voltage range 20to 30V 20to 30V 20to 30V 20to 30V
Current-carrying capacity 200 mA 200 mA 200 mA 200 mA

for sensor supply

Switching level - high 210V 210V 210V 210V

Input current low/high <15/=25mA <15/=25mA <15/25mA <15/=25mA
Outputs

Output type Electronics Electronics Electronics Electronics

Typ. current-carrying 1A 2A 1A 2A

capacity per output:

12/13 DC

Max. total current for each |4 A 6 A 4 A 6 A

module

Short-circuit protection Integrated External back-up fuse | Integrated

Inductive interference Integrated Integrated Integrated Integrated
protection

Reverse polarity protection | Integrated Integrated Integrated Integrated
Watchdog Integrated Integrated Integrated Integrated
External 24 VV DC power Via terminals Via terminals Via plug connector Via plug connector
supply

AS-Interface system
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Order no. 3RG9002-0DB00 3RG9002-0DA00 3RG9004-0DB00 3RG9004-0DA00
Assignment of the data bits

Data bit DO IN1/0OUT1 IN1/OUT1 IN1/OUT1 IN1/OUT1
Data bit D1 IN2/OUT2 IN2/0OUT2 IN2/0OUT2 IN2/0OUT2
Data bit D2 IN3/OUT3 IN3/OUT3 IN3/OUT3 IN3/OUT3
Data bit D3 IN4/OUT4 IN4/OUT4 IN4/OUT4 IN4/OUT4
AS-Interface certificate Available

Approvals UL, CSA, shipbuilding

Degree of protection IP20

Ambient temperature -25...+70°C

Storage temperature -40 ... +85 °C

Indicators

Inputs/outputs Yellow LEDs

AS-i voltage LED green

Order no. 3RG9002-0DCO0 3RG9004-0DCO0

Slave type Standard slave Standard slave

Suitable for AS-i master
to Spec. ... (or higher)

AS-i Spec. 2.0

AS-i Spec. 2.0

No. of inputs/outputs

4 inputs / 4 outputs

4 inputs / 4 outputs

Connection type

Screw terminals

Combicon connection

AS-i slave profile 10.1D.ID2 | 7.0.F 7.0.F

ID1 code (factory setting) F F

Connection for sensors 2 and 3 conductors 2 and 3 conductors
Input circuit PNP PNP

Total power consumption <30mA <30 mA

Inputs

Sensor supply via
AS-Interface

Short circuit and overload proof

Short circuit and overload proof

Voltage range 20to 30V 20to 30V

Current-carrying capacity 200 mA 200 mA

for sensor supply

Switching level - high 210V =210V

Input current low/high <15/=z25mA <15/25mA

Outputs

Output type Electronics Electronics

Typ. current-carrying 2 A, floating 2 A, floating

capacity per output:

12/13 DC

Max. total current foreach |4 A 6 A

module

Short-circuit protection Integrated Integrated

Inductive interference Integrated Integrated

protection

Watchdog Integrated Integrated

AS-Interface system
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Order no.

3RG9002-0DCO0

3RG9004-0DCO0

External 24 VV DC power
supply

Via terminals

Via plug connector

Assignment of the data bits

Data bit DO IN1/0OUT1 IN1/0OUT1
Data bit D1 IN2/0UT2 IN2/0UT2
Data bit D2 IN3/OUT3 IN3/OUT3
Data bit D3 IN4/OUT4 IN4/OUT4
AS-Interface certificate Available

Approvals UL, CSA, shipbuilding

Degree of protection IP20

Ambient temperature -25...+70°C

Storage temperature -40 ... +85 °C

Displays

Inputs/outputs Yellow LEDs

AS-i voltage LED green

Note: The module is equipped with four floating inputs and four floating switching outputs. An external additional supply of
20 to 30 V to VDE 0106 (PELV) protection class Il is required for the input and output circuits.

Order no. 3RG9002-0DEOO 3RG9004-0DEOO
Slave type Standard slave Standard slave
Geeignet flir AS-i Master AS-i Spec. 2.0 AS-i Spec. 2.0
nach Spec. ... (oder hoher)

No. of inputs/outputs 16 inputs 16 inputs

Connection type

Screw terminals

Combicon connection

AS-i slave profile 10.ID.ID2 | 7.F.F 7.F.F

ID1 code (factory setting) F F

Connection for sensors Mechanical contacts Mechanical contacts
Input circuit PNP PNP

Total power consumption <70 mA <70 mA

Inputs

Sensor supply via
AS-Interface

Short circuit and overload proof

Short circuit and overload proof

Voltage range

20to 30V

20to 30V

Current-carrying capacity
for sensor supply

200 mA

200 mA

Signal 1 Uin 20..30V=3mA 20...30V=3mA
Group signal

Current-carrying capacity <25mA <25mA

lout

Output voltage Uout 20..30V 20..30V
Watchdog Integrated Integrated

AS-Interface system
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Order no. 3RG9002-0DEOO | 3RG9004-0DEOO

Assignment of the data bits

Data bit DO Data bit DO group signal G1 (DO) inputs |1 1.1 to | 1.4 (DO to D3)

Data bit D1 Data bit D1 group signal G2 (D1) inputs 1 2.1 to | 2.4 (DO to D3)

Data bit D2 Data bit D2 group signal G3 (D2) inputs | 3.1 to 1 3.4 (DO to D3)

Data bit D3 Data bit D3 group signal G4 (D3) inputs |1 4.1 to | 4.4 (DO to D3)

AS-Interface certificate Available

Approvals UL, CSA, shipbuilding

Degree of protection IP20

Ambient temperature -25...+70°C

Storage temperature -40 ... +85°C

Displays

Inputs/outputs Yellow LEDs

AS-i voltage LED green

Note:

1. The module is equipped with four input groups. Each input group has four inputs and one group signal for supplying the
inputs with power. The input groups are activated separately when the controller sets the relevant group signal. The
switching statuses of the assigned inputs are then read.

2. Function block required.

Note

An external additional power supply (AUX POWER) of between 20 and 30 V DC is required
for supplying the output circuits. The additional power supply must comply with VDE 0106
(PELV), protection class .

Setting the AS-i address
The address can be assigned via the integrated addressing socket.

AS-Interface system
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8.4.8.6 Dimension drawings
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Figure 8-34 F90 module dimensions
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8.4.9

3R -
4E/4 00~
24V po
S7.
/981

I Ry

Installation

Flat digital input/output module - cabinet IP20

Overview
The flat module for cabinets with degree of protection IP20 is equipped with four inputs and

four outputs.

The module is fitted with LEDs on the front, which indicate the status of the module.

The modules can be secured using the integrated lugs.

¥

\
S\ SI\S\s\eY

I8

Figure 8-35 Installing the flat modules

Setting the AS-i address
An integrated addressing socket allows the module to be addressed once it has been

260

installed.

e\
SN

Es=
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3RK1904-2AB01
Figure 8-36 Addressing the flat modules
8.4.9.2 Order numbers
Type Order no.

AS-Interface flat module, 41/40, with screw connection, 4 X 1 input, PNP, 4 X outputs 45 mA, | 3RK1400-0CE00-0AA3
24 V DC supply of outputs via AS-i cable

8.4.9.3 Connection

Connecting the flat modules for installation in cabinets

Screw terminals can be used to connect standard sensors/actuators and the AS-Interface
cable.

8.494 Diagnostics

LED for AS-i/FAULT

The module has one dual LED for AS-i/FAULT for diagnostic purposes; see LED status
displays for modules with a dual LED for AS-i/FAULT (Page 174)

AS-Interface system
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8.4.95 Technical specifications
Order no. 3RK1400-0CE00-0AA3
Slave type Standard slave

Suitable for AS-i master
to Spec. ... (or higher)

AS-i Spec. 2.0

No. of inputs/outputs

4 inputs / 4 outputs

Connection type

Screw terminals

AS-i slave profile 10.1D

7.F

ID2, ID1 code

not available (substitute values: F, F)

Connection for sensors

2 and 3 conductors

Input circuit

PNP

Total power consumption

<270 mA

Inputs

Sensor supply via
AS-Interface

Short circuit and overload proof

capacity per output:
12/13 DC

Voltage range 20to 30V

Current-carrying capacity for | 200 mA

sensor supply (total current for all inputs and outputs: max. 200 mA)
Switching level - high 210V

Input current low/high <1.5/25mA

Outputs

Output type Electronics

Typ. current-carrying 200 mA

(total current for all inputs and outputs: max. 200 mA)

Short-circuit protection Integrated
Inductive interference Integrated
protection

Watchdog Integrated

External 24 V DC power
supply

Not required (all inputs and outputs are supplied via the AS-Interface cable)

Assignment of the data bits

Data bit DO IN1/OUT1

Data bit D1 IN2/0OUT2

Data bit D2 IN3/OUT3

Data bit D3 IN4/OUT4

AS-Interface certificate Available

Degree of protection IP20

Ambient temperature -25 ... +85°C

Storage temperature -40 ... +85 °C

Displays

AS-i voltage LED green

FAULT LED red

AS-Interface system

262 System Manual, 11/2008, 3RK2703-3BB02-1AA1



Slaves
8.4 Input/output modules

8.4.9.6 Dimension drawings
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Figure 8-37 Dimensions of the flat module
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8.5 Modules with special functions

Overview

The following modules with special functions are available for AS-Interface:

e Counter module:
counts input pulses.

8.5.1 Counter module

8.5.1.1 Overview

Counter module

SIEMENS | |

[

'@

| [Nie=
/N

264

This module is used for transferring hexadecimal count values (LSB=D0, MSB=D3) to a
higher-level controller, whereby the count value is incremented by one every time a valid
count pulse is received at terminal 8. The module counts from 0 to 15 and then starts again
at 0. The controller adopts the current value and determines the pulse count between two
host calls by calculating the difference from the previous value. The difference is added
together to yield the total number of count pulses.

To transfer unique values, no more than 15 count values must be present between two host
calls or AS-Interface master calls at terminal 8. The maximum permissible transfer frequency
is calculated from these times:

frrmax = 15/ Tmax
Tmax: max. possible transfer time from slave to host

A further condition for the maximum frequency is the required pulse shape. To ensure that
the counter adopts a pulse as being "valid", a low must be applied for at least 300 ys and a
high for at least 1 ms at the input. This results in a controller-independent maximum
frequency of:

fzmax = 1/ 1.3 ms = 769 Hz for the counter module (see the following diagram).

UIN1

t

~>1ms—> - ~=>300ps

Figure 8-38 Time criteria for the counter module

If the time criteria specified in the diagram is violated, the count value is rejected.

AS-Interface system
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The counter is only active for the reset parameter P2 (default). When P2 is set, the counter is
deleted and the incoming count pulses are not registered until P2 is reset.

Setting the AS-i address

The AS-i address can be set with the addressing unit on the addressing socket.

8.5.1.2 Order numbers

Type

Order no.

Counter module, screw terminal connection

3RK1200-0CE03-0AA2

Counter module, spring-loaded terminal

3RK1200-0CG03-0AA2

8.5.1.3 Connection

ASi+ ASi-

1] ‘ Terminal 4: Bus connection ASi+
AS| Terminal 5: Bus connection ASi-
DJ Terminal 6: unassigned
ADDR
]
]
0Nt
]

Terminal 7:  Sensor supply+

Terminal 8: Count input

Terminal 9: Sensor supply-
¥ N

Figure 8-39 Counter module terminals

Connection cross-sections

Cable Screw terminals Spring-loaded terminals

Single-core: 1x0.5...4.0 mm? 2x0.25... 1.5 mm?
2x0.5...2.5mm?

Finely stranded with wire end ferrule 1x0.5...2.5mm? 2x0.25... 1.5 mm?
2x0.5...1.5mm?

Finely stranded without wire end ferrule — 2x0.25..1.5mm?

AWG cables, single or multi-core 2x20to 14 2x241016

AS-Interface system
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8.5 Modules with special functions

8.5.14 Diagnostics

LED for AS-i/FAULT

The module has one dual LED for AS-i/FAULT for diagnostic purposes; see LED status
displays for modules with a dual LED for AS-i/FAULT (Page 174)

8.5.1.5 Technical specifications

Order no. Screw terminals Spring-loaded terminals
Connection type 3RK1200-0CE03-0AA2 3RK1200-0CG03-0AA2
Slave type Standard slave
Suitable for AS-i master AS-i Spec. 2.0
to Spec. ... (or higher)
No. of inputs/outputs 1 input
Operating voltage in acc. with 265..316V
AS-Interface Specification
Rated operating voltage —
AS-i slave profile 10.I1D 0.F
ID2, ID1 code not available (substitute values: F, F)
Total power consumption from <170 mA
AS-Interface
AS-Interface certificate Available
Approvals UL, CSA, shipbuilding
Degree of protection 1P20
Ambient temperature -25...+70 °C
Storage temperature -40 ... +85°C
Sensor supply via AS-Interface Short circuit and overload proof
Voltage range 20..30V
Current-carrying capacity for sensor 90 mA
supply
Switching level - high 210V
Switching level - low <5V
Input current - high 210 mA
Input current - low <2mA
Assignment of the terminals 7=+
89= IN1
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8.5 Modules with special functions

8.5.1.6 Dimension drawings
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Figure 8-40 Counter module dimensions
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8.6 Switching devices with infegrated AS-i connection

8.6 Switching devices with integrated AS-i connection

Switching devices with integrated AS-i connection
The functionality of the AS-Interface is not restricted to 1/0O modules only.
AS-Interface can be integrated directly for switching devices:
AS-Interface motor starter
® Electromechanical compact starters DS and RS

® Electronic compact starters EDS and ERS

Motor starter and load feeders IP65/67

® Motor starter (24 V DC)
— Single direct-on-line starter (without brake or connectable quick-stop function)
— Double direct-on-line starter (with brake and connectable quick-stop function)

— Reversing starter (with brake and connectable quick-stop function)

ECOFAST starters

® ECOFAST starter RS (electromechanical)

® ECOFAST starter ERSS (reversing soft starter, electronic)
® ECOFAST starter R2SS (duo reversing starter, electronic)

AS-Interface system
268 System Manual, 11/2008, 3RK2703-3BB02-1AA1



Slaves

8.6 Switching devices with infegrated AS-i connection

8.6.1 AS-Interface motor starter (400 V / 600 V, IP65)

8.6.1.1 Overview

Compact starter

AS-Interface system

The AS-Interface compact starter is a fully pre-wired (internally) load feeder with degree of
protection IP65 designed for switching and protecting all types of three-phase loads up to
5.5 kW at 400/500 V AC (electromechanical compact starters DS and RS) and up to 2.2 kW
(electronic compact starters EDS and ERS), usually standard induction motors with direct
operation mode or reversing duty. It comprises either an electromechanical switchgear
assembly or an electronic overload protection system and motor starter protector unit. The
overload/short-circuit protection device is located under a sealable, transparent cover and
can be diagnosed here. Two LEDs located to the left of the cover are used for diagnosing
AS-Interface and the auxiliary power.

Compact starter

AS-i cable I_l ,_l l

UAUX cable

Energy feed
Main circuit

Figure 8-41  Sample configuration with two compact starters

Three power connectors (-X1, -X2, -X3) are used for supplying (-X1) and routing (-X3) the
load power supply (energy bus) as well as for connecting the load itself (-X2). Prefabricated
power connection cables can be used to connect compact starters that are directly adjacent
to each other. The maximum number of starters that can be supplied via one power cable
depends on the maximum permissible aggregate current (max. 4 mm2 = approx. 35 A).
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8.6 Switching devices with infegrated AS-i connection

Compact starters DS/RS

@5 ®0)
Transparent cover
- ~_[[SIEMENS

Addressing socket

LEDs :'E:l_ Circuit breaker

_Communication T - — Scale for operating current
—Auxiliary power Onsi
—Device status E::::EW = = - Rocker svyitch
" = —Test opening
B | (I
Sub D socket ] ® © ) |
(for
hand-held device only) —— Energy socket X2
For loop through
—of consumer
—of brake
Energy connector X ——— Energy socket X3
for supplying the For loop through
— consumer — consumer
supply voltage supply voltage

— The braking voltage
(for version with
braking contact 24 VV DC)

— The braking voltage
(for version with
braking contact 24 V DC)

M12 socket X4
Interlock for connecting
== 2 sensors
Compact starters EDS/ERS
O & 2 O LEDs
Transparent cover e
SIEMENS -READY
Addressing socket—— \ _EXLTLT
LEDs — ] ] -OVERLOAD
—Communication ™~ ’ .
—Auxi_liary power g:ix‘ . 8 &% ﬁ_ ?otarylencodmg switch 1 and 2
—Device status DSTATE 9 [©] or setting the
R [ operating current
|| -
I = —— TEST/RESETButton
Sub D socket @ o N
(for . Rotary encoding switch
hand-held device only) TrippingREMOTE/LOCAL
——— Energy socket X2
For loop through
—of consumer
Energy connector X1 - The brake
for supplying the —____ Energy socket X3
— consumer For loop through
supply voltage — consumer
- The braking voltage @_© supply voltage
(for version with %go - The braking voltage
braking contact 24 V DC) OO (for version with
CO) braking contact 24 VV DC)
1] |
Interlock M12 socket X4
nterloci for connecting
= 2 sensors

Figure 8-42 DS/RS and EDS/ERS compact starters
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8.6 Switching devices with infegrated AS-i connection

DS/RS compact starters (electromechanical)

Electromechanical compact starters comprise a standard switchgear assembly with SIRIUS
circuit breakers for short-circuit/overload protection and SIRIUS contactor(s) for switching
under normal operating conditions. Electromechancal starters not only offer a number of
benefits including safe, electrical isolation during switch-off or in the event of a trip and
integrated, non-fused short-circuit protection, but are also reasonably priced. The
electromechanical versions can also be used to switch direct currents.

Configuration note: in temperature-critical applications, you are advised to operate
circuit-breakers in the lower setting range.

EDS/ERS compact starters (electronic)

Electronic compact starters EDS (direct-on-line starters) and ERS (reversing starters)
comprise an electronic overload protection system and an electronic motor starter protector
unit.

The benefits of these electronic compact starters include a broad setting range for overload
protection (just two variants cover a power range of up to 2.2 kW at 400/500 V AC), a highly
wear resistant motor starter protector unit, a current detector (for monitoring the power
connectors), emergency operation in the event of overload, and a remote reset function via
AS-Interface after an overload trip.

The ERS compact starter is designed for direct startup in reversing duty. The electronic
overload protection system and the tripping behavior in the event of an overload are set
directly on the device.

Version with brake contact

All compact starters are available with an optional, separately-controlled brake contact for
electrically-operated motor brakes. For motor brakes supplied externally, the 24 V DC is
supplied together with the load voltage via the power connector at -X1. The power is routed
via -X3 to supply the next compact starter at -X1. The 24 V DC for the brakes is only
jumpered in the devices with a brake contact. During configuration, make sure that these
starters are positioned next to each other.

All compact starters can be equipped with a brake contact for 500 V DC with a 400 AC brake
contact.

Hand-held device

The hand-held device allows the compact starter to be operated locally and completely
autonomously when the auxiliary power is present. In addition to standard manual operation,
it is, therefore, possible for local switching operations and test runs during
pre-commissioning (e.g. for testing the motor direction) to be performed with a functioning
automation level if the PLC/bus system fails (emergency operation). A connection cable can
be used to connect the hand-held device directly to the socket under the transparent cover
on the compact starter.

AS-Interface system
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8.6 Switching devices with infegrated AS-i connection

Free inputs

The compact starters are also equipped with two free inputs. The input signals are forwarded
directly to the higher-level controller and not evaluated in the compact starter.

The M12 socket has a Y assignment. The signal inputs are located on PIN 2 and 4. This
enables an optical proximity switch to be connected, which supplies a signal and the

message "dirty".

An M12Y coupler plug can be used to divide the signal inputs over two M12 sockets, which

means that two separate sensors can be connected.

Setting the AS-i address

As with the input/output modules, the AS-i address of the starter can be assigned via the
addressing socket on the front (under the transparent cover).

8.6.1.2 Order numbers

Compact starter

Type Order no.

EDS compact starter 3RK1322- XX S12-0AA X

Electronic direct-on-line starter with two free digital inputs

ERS compact starter 3RK1322- XX S12-1AA X

Electronic reversing starter with two free digital inputs

Order no. extension for:

AC motor Setting range of overcurrent

4-pin at 400 V AC release

Standard power P

kW A

0.18...0.8 0.6..2.18 0A

0.75...2.2 2.0..5.95 0B

DS compact starter 3RK1322- XX S02-0AA X

Electromechanical direct-on-line starter,

with two free digital inputs

RS compact starter 3RK1322- XX S02-1AA X

Electromechanical reversing starter,

with two free digital inputs

Order no. extension for:

AC motor Setting range of overcurrent

4-pin at 400 V AC release

Standard power P

kW A

<0,06 0.14 ... 0.20 0B

0.06 0.18 ...0.25 oC

0.09 0.22...0.32 0D

AS-Interface system
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8.6 Switching devices with infegrated AS-i connection

Type Order no.

0.10 0.28 ... 0.40 OE

0.12 0.35...0.50 OF

0.18 0.45 ... 0.63 0G

0.21 0.55...0.80 OH

0.25 0.70...1.0 0J

0.37 09..1.25 0K

0.55 1.1..1.6 1A

0.75 14..20 1B

0.90 1.8..25 1C

1.1 22..32 1D

1.5 28..40 1E

1.9 35..5.0 1F

2.2 45..6.3 1G

3.0 55...8.0 1H

4.0 7.0..10 1J

5.5 9.0..12 1K

Standard version 0
Version with brake contact for 24 V DC / 3 A external supply 1
Version with brake contact for 400 V AC / 0.5 A supply for brake 3
rectifier

Version with brake contact for DC-side brake switching with 4
500VDC/0.2A
Accessories

Type Order no.

M12 coupler plug 3RX8000-0CD55

for connecting actuators or sensors (5-pin)

M12 angle coupler plug
for connecting actuators or sensors (5-pin)

3RX8000-0CE55

M12'Y coupler plug
for double connection of sensors by means of single cable (5-pin)

6ES7194-1KA01-0XA0

M12 screw caps

for sealing unassigned input/output sockets
(one set contains ten screw caps)

3RX9802-0AA00

AS-Interface system
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8.6 Switching devices with infegrated AS-i connection

8.6.1.3

Connection

Voltages / signals

Connection type

AS-i cable Insulation displacement method (flat cable)
Uaux cable Insulation displacement method (flat cable)
Free inputs M12 socket, Y assignment

Power supply, motor cable (main circuit)

Han Q 8/0 connectors/sockets

Assignment of the inputs DI 0 - DI 3

Input Status Meaning Possible measures
DI 0 "ready" 0 Manual mode Use hand-held device to switch to automatic
mode.
Simultaneous activation of CW and CCW Correct user program.
rotation
For DS / RS only:
Overload/short-circuit trip Close circuit breaker.
For DS / RS only:
Compact starter defective Replace compact starter.
For EDS / ERS only:
Tripped signal Briefly press RESET/TEST button (< 2 s)
Note: or remote reset via positive
No automatic shutdown for TRIPPING in pulse on output bit DO3.
REMOTE setting.
Shutdown must be initiated by
user program.
For EDS / ERS only:
No current flow despite activation. Check:
Device fault Motor connector/cable unplugged,
auxiliary voltage <18 V,
failure of 2 phases,
current asymmetry,
carry out self-test,
compact starter defective — replace.
Device ready and in automatic mode —
DI 1 "running" 0 Contactor OFF (DS / RS) —
No current flow (EDS / ERS)
1 Contactor ON (DS / RS) —
Current flow present (EDS / ERS)
DI 2 "special 0 No input signal IN1 —
information 1" 1 Free input signal IN1 present —
DI 3 "special 0 No input signal IN2 —
information 2" 1 Free input signal IN2 present —
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Assignment of outputs DO 0 - DO 3

8.6 Switching devices with infegrated AS-i connection

Output Status Activation
DO 0 "run forward" 0 CW rotation OFF
1 CW rotation ON
DO 1 "run reverse" 0 CCW rotation OFF
1 CCW rotation ON
DO 2 "special command 1" 0 Open brake contact

(brake voltage OFF)

1 Close brake contact
(brake voltage ON)

DO 3 "special command 2" 0

Remote reset OFF (EDS / ERS only)

Remote reset ON (EDS / ERS only)

8.6.1.4

Diagnostics

The compact starters are equipped with LEDs for indicating error statuses, which enables
comprehensive diagnostic activities to be carried out directly on the device.

Dual LED: AS-i
AS-i Possible cause Possible remedial measures
Green Normal operation, —
AS-i communication OK
Red No AS-i communication: Ensure AS-i communication:
e The master is switched off or offline. e Switch on the master or switch it to online mode.
e The slave is not configured in the master. | e Reconfigure the master.
e The incorrect slave type is connected. e Connect the correct module.
e The slave has the wrong address. e Check/correct the slave address.
Flashing red Sensor supply overload Unplug the sensor cables from the input sockets, use

(AS-i slave is in RESET mode and switches
off completely)

sensors with a lower overall current consumption,
check the sensors/cables.

Yellow/red flashing

The AS-i slave has the address 0
(on delivery)

Assign an address that is not 0.

OFF

No AS-i voltage,
AS-i voltage connected with incorrect polarity,
AS-i voltage too low

Switch on the AS-i voltage, connect it properly,
measure the AS-i voltage (approx. 30 V DC)

AS-Interface system
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8.6 Switching devices with infegrated AS-i connection

LED: AUX PWR (AUX POWER)

AUX PWR Possible cause Possible remedial measures
Green Normal operation, —
24 V DC auxiliary voltage OK
OFF No auxiliary voltage, Switch on 24 V DC auxiliary voltage, connect
auxiliary voltage connected with incorrect polarity, | properly,
auxiliary voltage too low measure auxiliary voltage (approx. 24 V DC)
Note
If the auxiliary voltage has not been switched on, the motor starter shuts down the main
circuit.
LED: STATE
STATE Possible cause Possible remedial measures
OFF No activation, no fault —
Green Control signal present: —
CW or CCW,
via AS-i master or hand-held device
Red General error, e.g.: Rectify fault:

e Sensor supply overload

e Circuit breaker tripped

e Activation of CCW rotation for direct-on-
line starter DS

e Simultaneous activation of CW and
CCW rotation

e Unplug the sensor cables from the input
sockets, use sensors with a lower overall
current consumption,
check the sensors/cables, switch on master
and set to online mode.

e Check the motor, close the circuit breaker.

e Check/correct activation of CCW/CW
rotation.

Flashing yellow

Compact starter switched to manual mode
("local") with hand-held device and hand-
held device removed.

Deactivate manual mode:

e Connect hand-held device and switch to
bus mode ("remote").

e Switch 24 V auxiliary voltage on/off

Additional LEDs for compact starters EDS / ERS

276

Depending on the model, the "yellow flashing" status is the same as the "green flashing" status.
The "red" status is not indicated for the electronic compact starters EDS/ERS.
For EDS/ERS, this status is indicated by additional LEDs on the tripping unit under the transparent cover.

The compact starters EDS / ERS have additional LEDs under the transparent cover on the
tripping unit:

AS-Interface system
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8.6 Switching devices with infegrated AS-i connection

LED: READY
READY Possible cause Possible remedial measures
OFF No auxiliary voltage Switch on 24 V auxiliary voltage
or other fault or look at the other LEDs.
Green Device is ready for operation. —

The READY (green) LED can also light up when the self-test is triggered. See notes for OVERLOAD.

LED: RUN
RUN Possible cause Possible remedial measures
OFF Main circuit OFF —
or current flow < 20 % of rated value.
Yellow Main circuit ON, —
i.e. current flow > 20 % of rated value.
LED: FAULT
FAULT Possible cause Possible remedial measures
OFF Main circuit ready —
Red Main circuit OFF, e.g. due to: Rectify fault:

e Failure of 2 phases

¢ No current flow despite activation (e.g.
motor connector unplugged)

e Auxiliary voltage too low (< 18 V)

e Simultaneous activation of CW and
CCW rotation

e Check power cable.
e Check motor cable, motor.

e Check auxiliary voltage.

e Check/correct activation of CCW/CW
rotation.

The FAULT (red) LED can also light up when the self-test is triggered. See notes for OVERLOAD.

AS-Interface system
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8.6 Switching devices with infegrated AS-i connection

LED: OVERLOAD

OVERLOAD Possible cause Possible remedial measures
OFF No overload in main circuit. —
Red Overload trip in main circuit: ¢ Remove overload (check drive/motor).
e When TRIPPING = LOCAL: automatic o Briefly press RESET/TEST button (<2 s) or
shutdown carry out remote reset via positive pulse on

e When TRIPPING = REMOTE: shutdown
must be performed by user program

output bit DO3.

Flashing red Overcurrent detected but no overload trip o
yet. °

Shut down motor.
Remove overload (check drive/motor).

The "OVERLOAD red flashing" display can also occur when the self-test trips.

(1) Press the RESET/TEST button (> 2 s) when the main circuit has been shut down. Flashing frequency. Bus activation is

blocked.

(3) When the self-test has finished, "OVERLOAD red flashing" is indicated with a slow flashing frequency.
(3a) If "FAULT red" is indicated at the same time, an error occurred during the test. When you have rectified the problem,

repeat the procedure as of step (1).
(3b) If "READY green" is indicated at the same time, the test was successful.

(4) Briefly press the RESET/TEST button (< 2 s) to enable bus activation. "OVERLOAD" extinguishes.
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8.6.1.5 Technical specifications

8.6 Switching devices with infegrated AS-i connection

Control circuit

Slave type

Standard slave

Suitable for AS-i master
to Spec. ... (or higher)

AS-i Spec. 2.0

No. of assigned inputs/outputs
of which freely available

4 inputs / 4 outputs
2 inputs

AS-i slave profile 10.1D

7.D (for compact starters DS/RS)
7.E (for compact starters EDS/ERS)

ID2, ID1 code not available (substitute values: F, F)
Overall current consumption from AS-i <270 mA

without wiring of free inputs typ. 70 mA

Free inputs PNP

input circuit

Current-carrying capacity for all inputs 200 mA

Switching level - high 210V

Input current low/high

<1.5mA /=26 mA

Sensor supply via AS-Interface

Short circuit and overload proof

Sensors

2 and 3 conductors

Voltage range

20-30V

Assignment of the data bits

See the table in section Connection (Page 274)

Main circuit

Rated operating voltage Ue
e To DIN VDE 0106, part 1014
e ToCSAand UL

500 V AC, tolerance up to 575V AC
up to 600 V AC

Current ranges

See table for order numbers (Page 272) for the compact
starters.

Brake circuit

Brake voltage
e Compact starters DS and RS
e Compact starters EDS and ERS

24V DC, 500 V DC (depending on the version)
24V DC, 400 V AC, 500 V DC (depending on the version)

For all the relevant technical specifications, see the "AS-Interface Compact Starter" manual
(see Bibliography (Page 627), doc. ID: 6008647).

Note

In the specified documentation, the extension "2I" in the product designation means that the
compact starter has two 2 free inputs (e.g. "compact starter DS2I"). In the catalog, however,
the short product designation is used (e.g. "compact starter DS"). The two product
designations are interchangeable and refer to the same product.

AS-Interface system
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8.6 Switching devices with infegrated AS-i connection

8.6.1.6

DS/RS and EDS/ERS compact starters
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8.6 Switching devices with infegrated AS-i connection

8.6.2 AS-Interface motor starters (24 V DC, IP65 / IP67)

8.6.2.1 Overview

24 V DC motors and the associated sensors can be be connected quickly and easily on site
with the AS-Interface K60 24 V DC motor starters for the lowest power range up to 70 watt.

A total of three different variants are available in the following versions:
® Single direct-on-line starter (without brake, with connectable quick-stop function)
® Double direct-on-line starter (with brake and connectable quick-stop function)

® Reversing starter (with brake and connectable quick-stop function)

M12 connectors are used to connect DC motors to the module. The yellow AS-Interface
cable is all that is required for supplying the sensors and electronics in the module. An
auxiliary voltage (24 V DC), which is supplied via the black AS-Interface cable, is required for
supplying the outputs only.

Quick-stop function

All AS-Interface 24 V DC motor starters are equipped with a quick-stop function, which can
be connected/disconnected as required via a switch integrated in the module. Quick stop
allows a connected motor to be switched off immediately when the sensor signal (high) is
present without the need for a "diversion" via the PLC control program. The switch for the
quick-stop function is located next to the input sockets and is protected by an M12 screw
cap.

Switch position 0 to 3: quick stop OFF
Switch position 4 to 9: quick stop ON

When quick stop is activated ("ON"), the assigned output OUT1 (OUT2; OUT1 for reversing
starters in reversing duty) is switched off without the intervention of the higher-level PLC
when signal "1" is present at the associated input IN1 (IN3).

Brake

Double direct-on-line starters and single reversing starters are equipped with an integrated,
fixed brake function, that is, as soon as the output signal has been set to "0", the motor is
slowed down when the motor connection is short-circuited. This function cannot be used to
control mechanical brakes.

Single direct-on-line starters are not equipped with a brake function, which means that the
motor coasts to standstill once it has been switched off.

Commissioning via integrated buttons

Buttons integrated in the module (located under the output socket) can be used to switch on
the associated motor directly. The buttons are protected by an M12 screw cap.

AS-Interface system
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8.6 Switching devices with infegrated AS-i connection

Note

A motor controlled via the PLC program cannot be switched off using this function.

8.6.2.2 Order numbers

IP65/IP67 motor starters

Type

Order no.

Single direct-on-line starter

3RK1400-1NQO1-0AA4

Double direct-on-line starter

3RK1400-1MQ01-0AA4

Single reversing starter

3RK1400-1MQ03-0AA4

Accessories
Type Order no.
Mounting plate for wall mounting 3RK1901-0CA00
Mounting plate for DIN rail mounting 3RK1901-0CB01
8.6.2.3 Connection

Single direct-on-line starter

Input IN1/IN2 —@

4
nput IN3/N4 (]|

Quick stop for

W_ Output off/on

LI—| Sensor 1

Motor

Pushbuttons
(manual mode)

Output OUT1 __Q ,,,,,,,
|
|

O_

— Addr.

Figure 8-44  Single direct-on-line starter
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Double direct-on-line starter

8.6 Switching devices with infegrated AS-i connection

Sensor 1

Input IN1/IN2 —U

Quick stop for

-{S)1- OUT1 offfon

Input IN3/IN4

Sensor 2

Sensor 3

wih

Quick stop for

1
+(S)+ OUT2 offfon

—Output OUT2

Sensor 4

Motor 1

Buttons manual
mode OUT1

Output OUT1 —{P

oF
O_

Buttons manual
mode OUT2

— Address

Figure 8-45 Double direct-on-line starter

Single reversing starter

8.6.2.4

AS-Interface system

Motor 2

I‘iSensor 1

Input IN1/IN2 __(.)

Input IN3/IN4 -

Output OUT1 __Q

Pushbuttons
(manual mode) _@

preferred direction

Figure 8-46  Single reversing starter

Diagnostics

Quick stop for
+—()Preferred direction
. Quick stop for
l-— Reversing duty
Motor
T Preferred direction
@__Pushbuttons Reversing duty
(manual mode)
Reversing duty)
Ot Address

The LEDs (Page 173) on the DC motor starters are the same as those for the standard K60

compact modules.

If an output short circuits, it is switched off without a feedback message being sent to the
master (no display via LEDs). The module is ready for operation again when the affected

output is first switched off and then switched to the required operating status.
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8.6 Switching devices with infegrated AS-i connection

8.6.2.5 Technical specifications
Order no. 3RK1400-1NQO1-0AA4 3RK1400-1MQ01-0AA4 3RK1400-1MQ03-0AA4
Single direct-on-line starter  Double direct-on-line starter  Single reversing starter
Slave type Standard slave

Suitable for AS-i master
to Spec. ... (or higher)

AS-i Spec. 2.0

AS-i Spec. 2.0

AS-i Spec. 2.0

No. of inputs/outputs

4 inputs (for sensors)
1 output (for motor)

4 inputs (for sensors)
2 outputs (for motors)

4 inputs (for sensors)
1 output (for motor,
CW/CCW rotation)

Quick-stop function v v v
Integrated brake function — v v
Operating voltage in acc. 265..316V

with AS-Interface

Specification

Reverse polarity protection Integrated

U_AS-i

AS-i slave profile 10.1D 7.F

ID2, ID1 code not available (substitute values: F, F)
No. of I/0 sockets 3xM12 4 xM12 3xM12
Total power consumption <270 mA

from AS-Interface

AS-Interface certificate Available

Approvals UL, CSA

Degree of protection IP67

Ground connection Available

Ambient temperature -25...+55°C

Storage temperature -40 ... +85 °C

Inputs

Input circuit PNP

Sensor supply via Short circuit and overload proof
AS-Interface

Sensors 3 conductors

Voltage range

20..30V

Current-carrying capacity for
sensor supply

200 mA (Tu < 40°C) / 150 mA (Tu < 55°C)

Switching level - high

=10V

Switching level - low

S5V

Socket assignment

Y assignment

Inputs 1 = sensor supply L+
2 = data input IN2 (IN4)
3 = sensor supply L-
4 = data input / quick stop IN1 (IN3)
5 = ground connection
AS-Interface system
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Order no. 3RK1400-1NQ01-0AA4 3RK1400-1MQ01-0AA4 3RK1400-1MQ03-0AA4
Single direct-on-line starter  Double direct-on-line starter  Single reversing starter

Outputs

Output type Electronics

Short-circuit protection Integrated

Inductive interference Integrated

protection

External 24 V DC power
supply

Via black AS-Interface flat cable

Watchdog

Integrated

Rated current-carrying
capacity on each output
(typical)

3 A (Tu < 55°C)

1x3 A (Tu<55°C)
2x2 A (Tu<55°C)

2.5 A (Tu < 55°C)

Voltage drop 06V 1.2V
(without supply cable)

Max. ramp time 80 ms

DC motor

Max. motor starting current 45A

(restricted within module)

Motor type

24 V DC motor with brushgear

Socket assignment
Outputs

Special assignment
1 = voltage L+

2 = unassigned

3 = unassigned

4 = switching output (negative switching)

5 = ground connection

For reversing starters, the polarity is reversed in reversing duty.

Assignment of the data bits

Socket 1

PIN4 = IN1 (DO / quick stop1)

PIN2 = IN2 (D1)
Socket 2 PIN4 = IN3(D2) PIN4 = IN3 (D2 / quick stop2)
PIN2 = IN4(D3) PIN2 = IN4 (D3)
Socket 3 PIN4 = OUT1(DO0) PIN4 = OUT1(D0) PIN4 = OUT1
(DO = CW,
D1 =CCW)
Socket 4 — PIN4 = OUT2(D1) —
Note Max. switching frequency for Max. switching frequency for Max. switching frequency for

controlling one 10 W DC
motor, for example (Uaux =
28.8 V/duty cycle = 50%):
Tumax: 55°C

Max. switching frequency/h:
1500

controlling two 10 W DC
motors, for example (Uaux =
28.8 V/duty cycle = 50%):
Tumax: 55°C

Max. switching frequency/h:
1500

controlling one 10 W DC
motor, for example (Uaux =
28.8 V/duty cycle = 50%):
Tumax: 55°C

Max. switching frequency/h:
1000

AS-Interface system
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8.6.2.6 Dimension drawings

The dimensions of the DC motor starters are the same as those of the standard K60
compact modules.

The mounting plates for the K60 modules can be used for installation purposes.

AS-Interface system
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8.6.3 ECOFAST motor starters
8.6.3.1 Overview

ECOFAST starters

The AS-Interface ECOFAST starter is a fully pre-wired (internally) load feeder with degree of
protection IP65 designed for switching and protecting all types of three-phase load up to

4 kW at 400/500 V AC (electromechanical starters), up to 5.5 kW (electronic soft starters or
electronically switching starters), and up to 1.5 kW (electronic speed controllers), usually
standard three-phase motors in direct operation mode or reversing duty.

All ECOFAST starters support reversing duty.

The starter comprises either an electromechanical switchgear assembly or an electronic
overload protection system and motor starter protector unit.

Seven LEDs integrated in the cover are used for diagnosing AS-Interface and the auxiliary
power.

Power T-piece

Power bus

UAUX cable

AS-i cable

Figure 8-47 Sample configuration with two ECOFAST starters

The Han Q4/2 power connector is used for supplying the consumer power supply (energy
bus). Prefabricated power connection cables and a power T unit can be used to connect
ECOFAST starters. The maximum number of starters that can be supplied via one power
cable depends on the maximum permissible aggregate current (max. 6 mm?2 = approx. 40 A).

AS-Interface system
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ECOFAST starters connections and LEDs

@ | Power socket for connecting:
1 @ e The motor

e The brake

e The thermistor

® | M12 sockets for connecting two sensors each
® | Addressing socket
® |LEDs
® | Local device interface for:
e Parameterization
o Diagnostics
. e Hand-held device
O ® | Connection (insulation displacement method) for:
IN 1/2 @ s . ASi
’/ OO @ . o AUX power
@ AUX @ @ | Power connector for the supply voltage
PWR
L W&t Q State
OO .Device 1

Variants

® ECOFAST RS starters (electromechanical)
Electromechanical starters comprise a standard switchgear assembly with SIRIUS circuit
breakers for overload protection and SIRIUS contactor(s) for switching under normal
operating conditions. Internal fuses provide short-circuit protection. Benefits of
electromechanical starters include safe, electrical isolation during switch-off or in the
event of a trip, the broad setting range (just two variants cover a power range up to 4 kW
at 400/500 V AC), and remote reset via AS-Interface after an overload trip. They are also
reasonably priced.

e ECOFAST ERSS starters (electronic)
Electronic ERSS starters (reversing soft starters) comprise an electronic overload
protection system and an electronic motor starter protector unit.
The benefits of these electronic ECOFAST starters include a broad setting range for

AS-Interface system
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overload protection (just two variants cover a power range of up to 5.5 kW at

400/500 V AC), a highly wear resistant motor starter protector unit, a current detector (for
monitoring the power connectors), and a remote reset function via AS-Interface after an
overload trip.

ERSS starters are designed to be started directly in reversing duty and for soft start mode
(as well as reversing duty). Electronic overload protection and the switch-off behavior in
the event of an overload are set directly on the device via the local interface.

ECOFAST R2SS starters (electronic)

Electronic R2SS starters (duo reversing soft starters) comprise an electronic overload
protection system and an electronic motor starter protector unit. The R2SS starters can
cover a power range of up to 1.5 kW at 400/500 V AC.

The benefits of these electronic starters include a highly wear resistant motor starter
protector unit, a current detector (for monitoring the power connectors), the capability to
run at two speeds, and remote reset via AS-Interface after an overload trip.

The R2SS starter is designed to be started directly in reversing duty as well as with soft
start startup/braking. Electronic overload protection and the switch-off behavior in the
event of an overload are set directly on the device via the local interface.

Version with brake contact

All ECOFAST starters are available with an optional, separately-controlled brake contact for
electrically-operated motor brakes. The output voltage is 400 V AC.

Version with temperature sensor

Hand-held device

AS-Interface system

If required, ECOFAST starters can be equipped with an optional function for evaluating a
temperature sensor. Either a thermoclick or type A PTC can be used as a temperature
Sensor.

The hand-held device allows ECOFAST starters to be operated locally and completely
autonomously when the auxiliary power is present. In addition to standard manual operation,
it is, therefore, possible for local switching operations and test runs during
pre-commissioning (e.g. for testing the motor direction) to be performed with a functioning
automation level if the PLC/bus system fails (emergency operation). A connection cable can
be used to connect the hand-held device directly to the local interface on the ECOFAST
starter.
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Free inputs

ECOFAST starters are also equipped with two free inputs. The input signals are forwarded
directly to the higher-level controller, and can also be evaluated directly in the ECOFAST

starter.

The M12 socket has a Y assignment. The signal inputs are located on PIN 2 and 4. This
enables an optical proximity switch to be connected, which supplies a signal and the
message "contamination".

An M12Y coupler plug can be used to divide the signal inputs over two M12 sockets, which
means that two separate sensors can be connected.

Parameterizing the ECOFAST starter

The "Motor Starter ES 2006" (or more recent version) or "Switch ES Motorstarter" (name of
the predecessor version) software is required for parameterizing the ECOFAST starters.

The motor starters are set to the maximum rated current (factory setting).

8.6.3.2 Order numbers

ECOFAST motor starters

ECOFAST motor starters, high feature

Setting range Motor protection / switching Brake Order no.
0.3A-9A (4KkW) Temperature sensor / mechanical — 3RK1323-2AS54-1AA0
400 V AC 3RK1323-2AS54-1AA3
Setting range Motor protection / switching Brake Order no.
0.3A-3A(1.1kW) | Thermal motor model / mechanical |— 3RK1323-5BS44-3AA0
24A-9A (4 kW) — 3RK1323-5CS44-3AA0
0.3A-3A(1.1kwW) 400 VAC 3RK1323-5BS44-3AA3
24 A-9A (4 kW) 400 V AC 3RK1323-5CS44-3AA3
0.3A-3A (1.1 kW) | Full motor protection / — 3RK1323-6BS74-3AA0
2.4 A-12 A (5.5 kw) | Electronic, soft — 3RK1323-6DS74-3AA0
0.3A-3A(1.1kwW) 400 VAC 3RK1323-6BS74-3AA3
24 A-12 A (5.5 kW) 400V AC 3RK1323-6DS74-3AA3
0.6 A-4 A (1.5kW) | Full motor protection / Electronic, 400 V AC 3RK1323-6ES84-3AA3
soft (duo reversing soft starter)
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Connection

8.6 Switching devices with infegrated AS-i connection

Voltages / signals

Connection type

AS-i cable Insulation displacement method (flat cable)
Unaux cable Insulation displacement method (flat cable)
Free inputs M12 socket, Y assignment

Power supply (main circuit)

Han Q 4/2 connectors/sockets

Motor cable

Han 10E socket

Motor starters

T

AS-i (+)

AS-i (=)
AUX PWR (+)
AUX PWR (-)

AS-i cover

Figure 8-48 ECOFAST starters, ASI connection

Assignment of the inputs DI 0 - DI 3

AS-Interface system

AS-i cable

Communication and
unconnected auxiliary power

Connected auxiliary power

Input Process image Status Signal
DIO Ready (automatic) 0 NO
1 YES
DI 1 Motor on 0 NO
1 YES
DI 2 IN1 (input 1) 0 OPEN
1 24V is present
DI 3 IN2 (input 2) 0 OPEN
1 24 V is present

System Manual, 11/2008, 3RK2703-3BB02-1AA1

291



Slaves

8.6 Switching devices with infegrated AS-i connection

Assignment of outputs DO 0 - DO 3

Output Process image Status Signal
DOO Motor CW 0 OFF
1 ON
DO 1 Motor CCW 0 OFF
1 ON
DO 2 Brake 0 OFF
1 ON
DO 3 Trip reset / creepfeed ) |0 = 1 ACTIVE (trip reset)
0 OFF (creep feed)
1 ON (creep feed)

1) Double assignment DO.3 with trip reset and creep feed.
Trip reset: Edge controlled with rising edge from [0] = [1]
Creep feed: Level controlled [0] and [1] when D 0.0 or D 0.1 are triggered at the same time.

8.6.3.4 Diagnostics
The ECOFAST starters are equipped with LEDs to indicate error statuses,
which enables comprehensive diagnostic activities to be carried out directly on the device.
AS-i Possible cause Possible remedial measures
Green Normal operation, —
AS-i communication OK
Red No AS-i communication: Ensure AS-i communication:

e The master is switched off or offline.

e The slave is not configured in the master.
e The incorrect slave type is connected.

e The slave has the wrong address.

e Switch on the master or switch it to online mode.
e Reconfigure the master.

e Connect the correct module.

e Check/correct the slave address.

Yellow/red flashing

The AS-i slave has the address 0
(on delivery)

Assign an address that is not 0.

OFF No AS-i voltage, Switch on the AS-i voltage, connect it properly,
AS-i voltage connected with incorrect polarity, | measure the AS-i voltage (approx. 30 V DC)
AS-i voltage too low
AS-Interface system
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LED: AUX PWR (AUX POWER)

AUX PWR Possible cause Possible remedial measures
Green Normal operation, —
24 V DC auxiliary voltage OK
OFF No auxiliary voltage, Switch on 24 V DC auxiliary voltage, connect
auxiliary voltage connected with incorrect polarity, | properly,
auxiliary voltage too low measure auxiliary voltage (approx. 24 V DC)
LED: SF
SF Possible cause Possible remedial measures
OFF No error —
Red Group / 1/O error, Cancel the motor CW/CCW control command.

e.g. = motor switched off.

Group warning
e.g. = motor not switched off.

LED: STATE (switching status)

STATE Meaning
OFF Switching element OFF
Green Switching element ON by means of control / operator control and monitoring

Flashing green

Ramp operation

Flickering green

Switching element and brake output ON through input action

Red

Switching status # switching command

Flashing yellow

Manual mode: Connection aborted

Yellow

Switching element and brake output OFF through input action

LED: DEVICE (device status)

DEVICE Meaning
OFF Supply voltage not switched on <18 V DC
Green Device OK and "normal operation"

Flashing green

Device not initialized (send device for repair)

Yellow

Internal trip

Flashing yellow

General warning (e.g. overload, asymmetry)

Red

Device defective (send device for repair)

Flashing red

Self-test: current flowing or FW download

Flickering red

Self-test: No current flow

Flickering red for
approx. 5s

Factory settings restored

AS-Interface system
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8.6.3.5 Technical specifications
AS-Interface
Slave type Standard slave

Suitable for AS-i master
to Spec. ... (or higher)

AS-i Spec. 2.0

AS-i slave profile 10.1D.1D2

7.D.0 (for ECOFAST starter RS)
7.E.O (for ECOFAST starters ERSS, R2SS)

ID1 code (factory setting) F
Overall current consumption from <270 mA
AS-i without wiring of free inputs typ. 60 mA

Assignment of the data bits

See the table in section Connection (Page 291)

Auxiliary voltage

Auxiliary power (AUX POWER)

204V DCto 28.8V DC

Current consumption

15 mA - 110 mA (depending on status)

Polarity protection

Yes (but device does not function)

Short-circuit/overload protection

Yes, multifuse 0.5 A, self-restoring fuse, reset through power OFF

Undervoltage detection

<17V DC

Digital Inputs

Input circuit PNP
Current-carrying capacity for all 200 mA
inputs

Switching level - high 210V

Input current low/high

<1.5mA/27mA

Sensor supply via AS-Interface

Short circuit and overload proof

Sensors

2 and 3 conductors

Voltage range

20-30V

Brake output 400 V AC

Voltage range

200 V AC (-10%) to 460 V AC (+10%)

Current-carrying capacity

AC 15: 500 mA

Short-circuit protection

Fusible link at 1 A/500 V AC, at1 A/500V AC, lcu = 1 kA

Main circuit

Rated operating voltage

400V AC

CLASS

Tripping time with 7.2 x le: 10: 8 5| 20: 16 s | 30: 24 s

Rated insulation voltage

500 V AC to IEC 60947-1

Rated surge voltage

4 kV to IEC 60947-1

Safe isolation

300 V AC between auxiliary and main power

Frequency

50 Hz (-10%) to 60 Hz (+10%)

ON period (ED)

100%

Utilization category

1 (device destroyed after short-circuit)

294
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AS-Interface

Current measurement

Measuring accuracy * 7.5% of the parameterized rated operational current
Measuring range 10 x the parameterized rated operational current

The technical specifications are available in full in the "ECOFAST Motor Starter"”
(doc. ID = 21465498 (Page 627)) and "ECOFAST Motor Starter High Feature"
(doc. ID = 19065401 (Page 627)) manuals in the bibliography.

Setting the AS-i address

The addressing socket can be used to assign the AS-i address of the starter in the same

way as for I/0O modules.

Parameterizing the ECOFAST starter

The "Motor Starter ES 2006" (or more recent version) or "Switch ES Motorstarter" (name of

the predecessor version) software is required for parameterizing the ECOFAST starters.

The 3RK1323-2xxxx-xxxx starters are equipped with a temperature sensor connection for
monitoring the motor and do not process the input signals further internally. This means that
these starters do not need to be parameterized.

Factory settings

Parameters Value Device
Basic parameters

Rated operating current Max. rated current 1), 2), 3)
Rated voltage 400 V AC (50 Hz) 3)
Rated power 1.5 kW 3)
Rated frequency 50 Hz 3)
Rated speed 1400 rpm 3)

Load type 3-pole 1), 2), 3)
Protection against voltage failure Activated 1), 2), 3)
Motor protection

Thermal motor model CLASS 10 1), 2), 3)
Idle time 0 1), 2), 3)
Response to overload Switch off without restart 1), 2), 3)
Recovery time 1.5 min. 1), 2), 3)
Temperature sensor Deactivated 1), 2), 3)

AS-Interface system
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Parameters Value Device
Current limit values

Response to no-current detection Deactivate , 2),
Blocking current 800 % of le , 2),
Response to current limit value violation Warning

Lower current limit

18,75 % of le

Upper current limit

112,5 % of le

Asymmetry

Asymmetry Deactivate 1), 2), 3)
Asymmetry limit value 30 % 1), 2), 3)
Inputs

Input delay 10 msec 1), 2), 3)
Input 1 signal Unlatch 1), 2), 3)
Input 1 level NO contact 1), 2), 3)
Input 1 action No action 1), 2), 3)
Input 2 signal Unlatch 1), 2), 3)
Input 2 level NO contact 1), 2), 3)
Input 2 action No action 1), 2), 3)
Input 3 signal Unlatch 1), 2), 3)
Input 3 level NO contact 1), 2), 3)
Input 3 action No action 1), 2), 3)
Input 4 signal Unlatch 1), 2), 3)
Input 4 level NO contact 1), 2), 3)
Input 4 action No action 1), 2), 3)
Reversing starter control function

Reversing starter lock-out time 0 sec 1), 2), 3)
Mechanical braking 4)
Brake release delay time on starting 0.0 sec 2), 3)
Brake holding time on stopping 0.0 sec 2), 3)
Electrical braking 4)
Brake torque (electrical braking) 40 % 1), 2), 3)
Brake time (electrical braking) 0.0 sec 1), 2), 3)
Control function: soft starter

Startup mode Control function: soft starter 2)
Starting voltage 40 % 2)
Current limiting value (control function: soft 450 % 2)
starter)

Starting time 5 sec 2)
Coasting down time 0 sec 2)

Stop voltage 40 % 2)

AS-Interface system

System Manual, 11/2008, 3RK2703-3BB02-1AA1



Slaves

8.6.3.6

Parameters Value Device
Control function: regulating rheostat
Control techniques V/f characteristic + 4Q operation 3)
Setpoint fmax 70 Hz 3)
Setpoint f1 50 Hz 3)
Starting time f1 1sec 3)
Coasting down time 1 1 sec 3)
Setpoint f2 50 Hz 3)
Starting time 2 1 sec 3)
Coasting down time 2 1sec 3)
1) Order no. 3RK1323-5xxxx-XxXX
2) Order no. 3RK1323-6xX7X-XXXX
3) Order no. 3RK1323-6ES84-3AA3
4) Only starters with brake output
Dimension drawings
ECOFAST motor starters (electromechanical)
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ECOFAST motor starters (electronic)
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Figure 8-51 ECOFAST starters (electronic) (duo reversing starters)
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8.6.4 AS-Interface load feeder modules

8.6.4.1 Overview

Load feeders

AS-Interface load feeders (3RA5) allow circuit-breaker/contactor combinations to be quickly
and easily connected to AS-Interface.

Figure 8-52 Direct-on-line starter 3RA51, reversing starter 3RA52, and fuseless load feeder
3RA5110

Direct-on-line and reversing starters with SIRIUS switching devices of size SO0 up to 10 A
and size SO up to 16 A are available. Complete feeders require an auxiliary voltage of
24 V DC.

A complete feeder comprises an AS-i load feeder module, a circuit breaker, one contactor
(direct-on-line starter) or two contactors (reversing starters), and a holder for busbar systems
(40 mm or 60 mm busbar clearance), including tested pre-wiring.

The components can also be ordered separately if wiring is provided by the customer.

AS-Interface system
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AS-i load feeder modules

Figure 8-53 AS-Interface load feeder module

The AS-i load feeder modules are available in the following variants:
e With a 24 VV DC auxiliary voltage for outputs

— 2inputs /1 output

— 4 inputs /2 outputs
e With a 120/230 V AC auxiliary voltage for outputs

— 2inputs /1 relay output

— 3Jinputs / 2 relay outputs

The connection to the higher-level automation system is established via the AS-Interface
interface for the load feeder module. A standard, unshielded litz wire can be used as a data
cable and for supplying the auxiliary voltage.

Two 2-pin connectors with insulation displacement are used to connect the AS-Interface
cable (yellow connector) and auxiliary voltage (black connector for 24 V or red connector for
120/ 230 V). Standard litz wires of between 0.5 mm2 and 0.75 mm?2 can be used as
connection cables.

The feedback messages from the circuit breaker and contactor(s) can be queried with the
inputs. The inputs are supplied from the AS-Interface voltage.

The outputs are used for energizing the contactor coils directly. Since the outputs are
equipped with integrated overvoltage protection, no additional measures need to be taken
with regard to the contactors.

The outputs are supplied via the separate auxiliary voltage, which allows a selective
EMERGENCY STOP concept to be easily implemented.

AS-Interface system
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8.6.4.2 Order numbers

Direct starters for busbar systems

Size Standard three-phase motor Setting range for | Order no.
4-pole at 400 V AC thermal overload
Rated power Motor current release For busbar system
kW A A 40 mm (5-pin) 60 mm (4-pin)

S00 0.06 0.2 0.14..0.2 3RA5110-0BC15-0BB4 3RA5110-0BD15-0BB4
0.06 0.2 0.18...0.25 3RA5110-0CC15-0BB4 3RA5110-0CD15-0BB4
0.09 0.3 0.22...0.32 3RA5110-0DC15-0BB4 3RA5110-0DD15-0BB4
0.09 0.3 0.28..0.4 3RA5110-0EC15-0BB4 3RA5110-0ED15-0BB4
0.12 0.4 0.35...0.5 3RA5110-0FC15-0BB4 3RA5110-0FD15-0BB4
0.18 0.6 0.45...0.63 3RA5110-0GC15-0BB4 3RA5110-0GD15-0BB4
0.25 0.8 0.55...0.8 3RA5110-0HC15-0BB4 3RA5110-0HD15-0BB4
0.25 0.8 0.7..1 3RA5110-0JC15-0BB4 3RA5110-0JD15-0BB4
0.37 1.1 0.9..1.25 3RA5110-0KC15-0BB4 3RA5110-0KD15-0BB4
0.55 1.5 1.1..1.6 3RA5110-1AC15-0BB4 3RA5110-1AD15-0BB4
0.75 1.9 14..2 3RA5110-1BC15-0BB4 3RA5110-1BD15-0BB4
0.75 1.9 1.8...25 3RA5110-1CC15-0BB4 3RA5110-1CD15-0BB4
1.1 2.7 22..32 3RA5110-1DC15-0BB4 3RA5110-1DD15-0BB4
1.5 3.6 28..4 3RA5110-1EC15-0BB4 3RA5110-1ED15-0BB4
1.5 3.6 35..5 3RA5110-1FC15-0BB4 3RA5110-1FD15-0BB4
22 5.2 45..6.3 3RA5110-1GC15-0BB4 3RA5110-1GD15-0BB4
3 6.8 55..8 3RA5110-1HC15-0BB4 3RA5110-1HD15-0BB4
4 9 7..10 3RA5110-1JC16-0BB4 3RA5110-1JD16-0BB4
5.5 11.5 9..12 3RA5110-1KC17-0BB4 3RA5110-1KD17-0BB4

SO 7.5 15.5 11..16 — 3RA51 20-4AD25-0BB4

With one connector each for AS-i and auxiliary voltage (yellow and black).

The starting and rated data of the motor to be protected are crucial factors in the selection.

AS-Interface system

System Manual, 11/2008, 3RK2703-3BB02-1AA1

301




Slaves

8.6 Switching devices with infegrated AS-i connection

Reversing starters for busbar systems

Size Standard three-phase motors Setting range for | Order no.
4-pin at 400 V AC thermal overload
Rated power Motor current release For busbar system
kW A A 40 mm (5-pin) 60 mm (4-pin)

S00 0.06 0.2 0.14..0.2 3RA5210-0BC15-0BB4 3RA5210-0BD15-0BB4
0.06 0.2 0.18 ...0.25 3RA5210-0CC15-0BB4 3RA5210-0CD15-0BB4
0.09 0.3 0.22...0.32 3RA5210-0DC15-0BB4 3RA5210-0DD15-0BB4
0.09 0.3 0.28...0.4 3RA5210-0EC15-0BB4 3RA5210-0ED15-0BB4
0.12 0.4 0.35..0.5 3RA5210-0FC15-0BB4 3RA5210-0FD15-0BB4
0.18 0.6 0.45...0.63 3RA5210-0GC15-0BB4 3RA5210-0GD15-0BB4
0.25 0.8 0.55...0.8 3RA5210-0HC15-0BB4 3RA5210-0HD15-0BB4
0.25 0.8 0.7 ...1 3RA5210-0JC15-0BB4 3RA5210-0JD15-0BB4
0.37 1.1 09..1.25 3RA5210-0KC15-0BB4 3RA5210-0KD15-0BB4
0.55 1.5 1.1..16 3RA5210-1AC15-0BB4 3RA5210-1AD15-0BB4
0.75 1.9 14..2 3RA5210-1BC15-0BB4 3RA5210-1BD15-0BB4
0.75 1.9 1.8..25 3RA5210-1CC15-0BB4 3RA5210-1CD15-0BB4
1.1 2.7 22..32 3RA5210-1DC15-0BB4 3RA5210-1DD15-0BB4
1.5 3.6 28..4 3RA5210-1EC15-0BB4 3RA5210-1ED15-0BB4
1.5 3.6 35..5 3RA5210-1FC15-0BB4 3RA5210-1FD15-0BB4
22 5.2 45..6.3 3RA5210-1GC15-0BB4 3RA5210-1GD15-0BB4
3 6.8 55..8 3RA5210-1HC15-0BB4 3RA5210-1HD15-0BB4
4 9 7..10 3RA5210-1JC16-0BB4 3RA5210-1JD16-0BB4
5.5 11.5 9..12 3RA5210-1KC17-0BB4 3RA5210-1KD17-0BB4

SO 7.5 15.5 11...16 — 3RA51 20-4AD25-0BB4

With one connector each for AS-i and auxiliary voltage (yellow and black).
The starting and rated data of the motor to be protected are crucial factors in the selection.
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8.6 Switching devices with infegrated AS-i connection

Accessories (e.g. for customer installation of a load feeder)

Type

Order no.

Holder for AS-Interface load feeder modules
Holder extension for installation on standard load feeders (3RA1) or busbar
adapter (8US1), for installing an AS-Interface load feeder module

For installation on busbar adapter with 40 mm center-to-center clearance, with
busbar pick-up for N and PE conductors (two separate busbars),

power connector set 3RK1901-0EA00 required

45 mm width

54 mm width

3RK1901-3AA00
3RK1901-3BA00

For installation on busbar adapter with 60 mm center-to-center clearance, with
busbar pick-up for PEN conductor (one busbar),

power connector set 3RK1 901-0EAQ0 required

45 mm width

54 mm width

3RK1901-3CA00
3RK1901-3DA00

Without PE and N conductor connection, for installation on busbar adapter with
40 mm or 60 mm center-to-center clearance

45 mm width

54 mm width

3RK1901-3EA00
3RK1901-3FA00

For installation on SIRIUS mounting rail adapter 3RA19 22-1A
45 mm width

3RK1901-3GA00

Power connector set 5-pin, 2.5 mm?2
(1 set contains 1 connector and 1 coupling)

3RK1901-0EAQ00

For additional busbar accessories, see catalog LV 1, "SIRIUS - SENTRON - SIVACON".

Load feeder modules

Type Order no.

AS-Interface load feeder module —

Type Auxiliary voltage —

2 inputs / 1 output 24V DC 3RK1400-1KG01-0AA1 1
4 inputs / 2 outputs 24V DC 3RK1400-1MG01-0AA1
2 inputs / 1 relay output 120/230 V AC 3RK1402-3KG02-0AA1 2
3 inputs / 2 relay outputs 120/230 V AC 3RK1402-3LG02-0AA1 2

1) Without connector for AS-i and auxiliary voltage (yellow and black).
2) With connector in each case for AS-i and auxiliary voltage (yellow and red).

Accessories (for load feeder modules)

Type

Order no.

Connector for AS-i and auxiliary voltage

with insulation piercing connecting devices for 2 x (0.5 to 0.75 mm?2)
standard litz wire

yellow

black

red

3RK1901-0NAOO
3RK1901-0PAQCO
3RK1901-0QA00

AS-Interface system
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8.6 Switching devices with infegrated AS-i connection
8.6.4.3 Connection

Load feeders with busbar

The devices are fully pre-wired and can be adapted on the busbar. They are available for
busbar systems with a busbar center-to-center clearance of 40 mm and 60 mm.

3RA5210 3RA5120

L3

PEN

Figure 8-54 Load feeders with busbar

The outgoing side to the load is wired via the power connector, which means that the main
conductors L1/L2/L3 and the N or PE conductor have plug-in connections. The power
connector is included in the scope of supply.

AS-Interface system
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Power connector

0.5...2.5 mm?

K1/ K1/ K1/

T1 T2 T3 N PE
0.5...2.5mm?

8.6 Switching devices with infegrated AS-i connection

0.5...2.5mm?

K1/ K1/ K1/ PEN
2 4 6

Connector

Pin 5 not
t occupied

T1 T2 T3 PEN
0.5...2.5 mm?

Figure 8-55 Connecting the power connectors

AS-Interface system
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8.6 Switching devices with infegrated AS-i connection

Communications connector
The 24 V DC auxiliary power and the AS-Interface cable are routed via two communications

connectors (supplied).

[ ]
; 7| (el C—
05 arsmr ol DI [
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M > Jggsl (e |||
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[
[

Figure 8-56 Connecting the AS-i and AUX-POWER cable
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Internal wiring and data bit assignments

3RAS51.
q

3L2 5L3

BRIy

|>

G

|>

-K1

2T1

(B2)

4T2 6T3

OUT1 IN+

-K1
(|

M-

-K1

INT IN2
(Do) (D1)

8.6 Switching devices with infegrated AS-i connection

3RAS52...
1 1L13L25L3
\LA

e

1> 1> |>

AU IZE\ U

—L=

2T1 472 6T3
(Do) (D1)
OUT10UT2 IN+
-K2 1/-K1

K1|-K2| -K1[,-K2

M- INT IN2 IN3
(D0O) (D1) (D2)

Figure 8-57 Load feeder: internal wiring and data bit assignments

AS-Interface system
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8.6 Switching devices with infegrated AS-i connection

Connections on the load feeder modules

3RK1400-1KG01-0AA1 3RK1400-1MG01-0AA1

INT = DO INT = |
_I_I_i [ X4 IN2 = D1 _I-I_i | X3 IN2 = ‘
11 [fouT (x4.2i, OUT1 = D2 [l [orrz <38 IN3 = |
L0 [ L[] [ourisar INg = |
— _EHA—LT = OUT1 = DO
e O (x3:4) OouT2 = D1
O x3.3) ] a3
ﬁi_ N2 (x3.2)ﬂ3 ﬁi_ N2 (X3.2)
O[] TN o&— T s
H] [” <60 cm ”] [” <60 cm
~_ N~
Figure 8-58 Load feeder module for 24 V DC
3RK1402-3KG02-0AA1 3RK1402-3LG02-0AA1
. INT = DO . INT = |
[
il T N2 = p1 | U=« IN2 =
= 2) L[N xa3)
[ [ourToa OuT1 = D2 | O [ourioan IN3 = |
— %H OUTZ (X4.1) OouUT1 =D0
X3 —
|><3: O x4 OUT2 = D1
Ol 3 Hmin -
|:||:| N2 (x3.2)ﬂ3 %::z :izz
DD INT (X3~ |:||:| INT_ (X3.1)
H:| |:|] <60 cm H:| |:|] <60 cm

~__

Figure 8-59 Load feeder module for 120/240 V

|

Note

The sensor connection cables must be no more than 60 cm long.
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8.6 Switching devices with infegrated AS-i connection

8.64.4 Diagnostics

LED for AS-i/FAULT

The module has one dual LED for AS-i/FAULT for diagnostic purposes; see LED status
displays for modules with a dual LED for AS-i/FAULT (Page [174).

LED display AUX POWER

The module also has an LED for AUX POWER; for a description, see LED status display
AUX POWER for modules with auxiliary voltage (Page 175).

8.6.4.5 Technical specifications

Load feeders

Note

The load feeders have the same technical specifications as the individual devices (e.g. high
short-circuit strength of Iq = 50 kA).

Load feeder modules

Order no. 3RK1400-1KG01- 3RK1400-1MG01- 3RK1402-3KG02- 3RK1402-3LG01-
0AA1 0AA1 0AA1 0AA2
Installed in: 3RA5110-*****- 3RA5210-*****- — —
0BB4 0BB4
3RA5120-*****- 3RA5220-*****-
0BB4 0BB4
Slave type Standard slave
Suitable for AS-i master AS-i Spec. 2.0
to Spec. ... (or higher)
No. of inputs/outputs 2 inputs / 4 inputs / 2 inputs / 3 inputs /
1 output 2 outputs 1 relay output 2 relay outputs
Operating voltage in acc. with 26.5..316V
AS-Interface Specification
Reverse polarity protection Uas-i Integrated
AS-i slave profile 10.1D 3.F 7.F 3.F 7.F
ID2, ID1 code not available (substitute values: F, F)
Total power consumption from 8...12mA
AS-Interface
AS-Interface certificate Available
Approvals UL, CSA

AS-Interface system
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8.6 Switching devices with infegrated AS-i connection

Order no. 3RK1400-1KG01- 3RK1400-1MG01- 3RK1402-3KG02- 3RK1402-3LGO01-
0AA1 0AA1 0AA2

Degree of protection P20

Ambient temperature 0..+55°C

Storage temperature -40 ... +85 °C

Inputs

Reverse polarity protection Integrated

Max. input current 6 mA

Max. permissible cable length 0.4 m

between IN + and an input

Outputs

External power supply for outputs 24V DC Max. 230 V AC

(energizing the contactor coils) via
auxiliary power

Current-carrying capacity le

0.5 A (DC-13/DC-14)

3 A (AC-15); 0.1 (DC-13 at 220 V)

Total current (thermal) It 2A 3A
Reverse polarity protection Integrated Not required
Short-circuit protection Integrated No
Inductive interference protection Integrated Not required

Watchdog

Integrated
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8.6 Switching devices with infegrated AS-i connection

8.6.4.6 Dimension drawings

Size S00, for 40 mm and 60 mm busbar systems
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Figure 8-60

AS-Interface system

1) Busbar adapter suitable
for busbar thicknesses of 5 and 10 mm
with chamfered edges.

Load feeder: size S00
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8.6 Switching devices with infegrated AS-i connection

Size S0, for 40 mm and 60 mm busbar systems

312
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for busbar thicknesses of 5 and 10 mm
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8.6 Switching devices with infegrated AS-i connection

Load feeder module
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Figure 8-62 Load feeder module
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8.7 AS-Interface for control and signaling devices

8.7

8.7.1

8.7.1.1

AS-Interface for control and signaling devices

AS-i F adapter for EMERGENCY STOP control devices 3SB3

Overview

AS-i F adapter for EMERGENCY STOP control devices 3SB3

314

The AS-Interface F adapter is used for connecting an EMERGENCY STOP / EMERGENCY
OFF control device (to ISO 13850 or EN 418) from the 3SB3 series to the AS-Interface bus
system.

The AS-i F adapter contains an ASlsafe slave and is snapped on to EMERGENCY STOP /
EMERGENCY OFF (actuating element only) from the rear.

Depending on the version, it can be connected with a screw connection or spring-loaded
terminals.

The AS-Interface F adapter is available:
e Without an additional output

e With an output for controlling an indicator light with an LED

With the adapter, the device fulfills safety category 4 (SIL 3).

SIEMENS
35F5402-14803

R0 S7.80

CE . ® F-IN 1
REMOVE

y AS-i
SAEETY AT Wome 7 EAULT
| 6/051007 5,
el B0 i iete
" many

Figure 8-63 AS-i F adapter

The version with an output can be used to control the illuminated backing plate for
EMERGENCY STOP control devices, for example.

AS-Interface system
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8.7 AS-Interface for control and signaling devices

Figure 8-64 AS-i F adapter with EMERGENCY STOP control device and illuminated backing plate

Setting the AS-i address

The addressing socket is located under the AS-i terminals. The address is assigned as usual

using the AS-i addressing unit.

87.1.2 Order numbers

Accessories

AS-Interface system

Type

Order no.

AS-I slave for front plate mounting with screw connection 2F-DI

3SF5402-1AA03

AS-I slave for front plate mounting with spring-mounted terminal 2F-DI

3SF5402-1AA04

AS-I slave for front plate mounting with screw connection; 2F-DI/1DO; output
for controlling lamp holder with integrated LED

3SF5402-1AB03

AS-I slave for front plate mounting with spring-loaded terminal; 2F-DI/1DO;

output for controlling lamp holder with integrated LED

3SF5402-1AB04

Type

Order no.

Yellow backing plate, illuminated, labeling can be added

3SB3921-0DA

Yellow backing plate, illuminated, labeled with "EMERGENCY STOP"

3SB3921-0DD

Yellow backing plate, illuminated, labeled with "NOT-HALT"

3SB3921-0DK

System Manual, 11/2008, 3RK2703-3BB02-1AA1
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8.7 AS-Interface for control and signaling devices

8.71.3 Diagnostics

LED for AS-i/FAULT

The module has one dual LED for AS-i/FAULT for diagnostic purposes; see LED status
displays for modules with a dual LED for AS-i/FAULT (Page 174) .

8.7.1.4 Technical specifications

AS-i F adapter

Technical specifications

AS-i slave profile 10.1D.ID2 7.B.F

ID1 code (factory setting) F

Total current consumption | <60 mA
Reverse polarity protection Integrated
Inputs

Low signal range Contact open
High signal range Contact closed
lin (Ipeak = 5 mA)

The PFD value does not have any major effect on the PFD of the system as a whole comprising the
AS-Interface bus and safety monitor.

AS-Interface system
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8.7 AS-Interface for control and signaling devices

8.7.2 Housing and modules for buttons and indicator lights 3SB3

8.7.2.1 Overview

AS-Interface housing can be used to connect distributed control devices of series 3SB3
quickly and easily to AS-Interface.

®
(5}
o g
no
O |
@
©

Figure 8-65 Housing in different versions

The housing is available in metal or plastic with 1, 2, 3, 4, or 6 control points.
Housing with 1, 2, or 3 control points has cutouts for M20 cable glands.
Housing with 4 or 6 control points has cutouts for M25 cable glands.

The housing with integrated AS-Interface can be:

e supplied in a fully pre-wired condition

® assembled by the customer from individual components or otherwise extended/modified.
The pre-wired housing can be:

e ordered with a fixed range of standard range of components (with 1 to 3 control points)
(see order numbers (Page 321)) or

® assembled (with 1 to 6 control points) and ordered by the customer using a configurator

AS-Interface system
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8.7 AS-Interface for control and signaling devices

Configurator

You can call up the configurator at the following Internet address:

www.siemens.de/sirius-befehlen

Then choose Online Configurator on the right of the screen.

Address

hikkpf e, siemens, deg'sirius-befehlen j

All about Commanding

and Signaling Devices
Pre zales info

4

Catalog & online ordering
system

Technical Info
Support

Training

Contact & Partners

4 4 4 4

Lowy-Yoltage Contrals and
Dristribution

Swvitching

Pratecting

Starting

Manitoring and Controlling
Detecting

Engineeting

online Cané'guratar

Figure 8-66 Calling up the configurator on the Internet

You can equip the housing with practically all of the available actuators and indicators in the
3SB3 range (22 mm, round version): indicator lights, acoustic signal devices, buttons, knob
switches, key-operated switches, mushroom pushbuttons, etc.

318
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AS-Interface slaves

Built-in AS-i modules are available for the housing for integrating AS-i. These slave modules
can be snapped in to the base plate of the housing without the need for tools.

Thanks to the integrated busbar adapter, the modules can also be snapped on to a DIN rail
outside the 3SB3 housing so that they can be used for other configuration concepts.

The modules are available in the following versions:

e Standard module for connecting four switching elements and four LEDs, in two housing
variants

— For installation in plastic housing (with 2-6 control points)
— Forinstallation in metal housing (with 2-6 control points)

® A/B module for connecting four switching elements and three LEDs, in two housing
variants

— For installation in plastic housing (with 2-6 control points)
— For installation in metal housing (with 2-6 control points)

e ASlsafe module for connecting safety-oriented signals with two contacts (e.g.
EMERGENCY STOP) in three housing variants

— Forinstallation in plastic housing without protective collars (with 1-6 control points)
— For installation in metal housing without protective collars (with 1-6 control points)

— For installation in plastic or metal housing with protective collars (with 1 control point)

(® f'ﬁj\ o [}
SIEMENS “ -
3SF5500-0BB
d/BONST N E
() (o]

SIEMENS

A C € ¢ &L L ustep

s NOCONTEQ
S — CLASS 2 CRCUI L ] &
a Czech Republic ZU.Nr. 51401 5 (o) \ s ®
- oo | —
i L:‘:,/:O' —- [ -
§ \ | —

Figure 8-67 Standard or A/B module (left) and ASIsafe module (right)

Scope of application

In a 3SB3 housing, the AS-Interface modules 4DI1/4DO and 4DI/3DO can query four
contacts. AS-Interface module 4D1/4DO can also control four indicator lights, while module
4DI/3DO can control three indicator lights. The required power is provided by the
AS-Interface system. In conjunction with an A/B-capable AS-Interface master, up to

62 4D1/3DO modules can be operated in one AS-Interface network.

AS-Interface system
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8.7 AS-Interface for control and signaling devices

Installed in a 3SB3 housing, the AS-Interface safety module is used for detecting
safety-related switching statuses of one or two-channel EMERGENCY OFF buttons with
floating contacts. For this purpose, a code table with 8x4 bits is transferred via the
AS-Interface bus and evaluated by the safety monitor.

When operated properly, the system fulfills safety category 4 to EN 954-1. If an
EMERGENCY OFF actuator is queried on just one channel (terminals for F-IN2 jumpered by
means of wire), the system only fulfills safety category 2.

In accordance with IEC 61508, the module can be used in loops up to SIL 3. The PFD value
of the module is insignificant vis-a-vis the PDF value of the evaluation unit (e.g. AS-i
monitor).

Always read the notes in the Safety Integrated manual and operating instructions for the
safety monitor.

Setting the AS-i address

320

To assign the AS-i address, you need to open the housing. The addressing socket is located
on the side of the built-in AS-i module. The address is assigned as usual using the AS-i
addressing unit. If the housing contains more than one AS-i module, you have to assign
multiple addresses.

AS-Interface system
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8.7.2.2 Order numbers

Order numbers of the housing and modules

8.7 AS-Interface for control and signaling devices

Housing with the standard range of components can be delivered with:

e Vertical mounting type

® Plastic housing with plastic actuators and signaling devices

e Metal housing with metal actuators and signaling devices

The plastic housing versions have a connection for the AS-Interface flat cable (cable is

routed externally past the housing); with metal housing versions, the AS-Interface cable is

routed into the housing.

Version
(A, B, C = code letters for control points)

No. of

control points

Order no.

For plastic housing For metal housing

A = EMERGENCY OFF mushroom pushbutton via

AS-Interface adapter, top of housing: yellow

1

3SF5811-0AA08

3SF5811-2AA08

A = EMERGENCY OFF mushroom pushbutton via
AS-Interface adapter, top of housing: yellow, with

protective collar

3SF5811-0AB08

3SF5811-2AB08

B = green pushbutton, label "I" 2 3SF5812-0DA00 3SF5812-2DA00
A = red pushbutton, label "O"

B = white pushbutton, label "I" 2 3SF5812-0DB00 3SF5812-2DB00
A = black pushbutton, label "O"

C = clear indicator light, blank label 3 3SF5813-0DA00 3SF5813-2DA00
B = green pushbutton, label "I"

A = red pushbutton, label "O"

C = clear indicator light, blank label 3 3SF5813-0DC00 3SF5813-2DCO00
B = white pushbutton, label "I"

A = black pushbutton, label "O"

C = black pushbutton, label "lI" 3 3SF5813-0DB00 3SF5813-2DB00

B = black pushbutton, label "I"
A = red pushbutton, label "O"

Housing with user-defined configuration

See configurator.

Slave modules

Type

Order no.

For plastic housing

For metal housing

ASlsafe slave, 2 safe inputs,
for housing without protective collar

3SF5500-0BA

3SF5500-0CA

ASlsafe slave, 2 safe inputs,
for housing with protective collar

3SF5500-0DA

A/B slave, 4 inputs / 3 outputs

3SF5500-0BB

3SF5500-0CB

Standard slave, 4 inputs / 4 outputs

3SF5500-0BC

3SF5500-0CC

AS-Interface system
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8.7 AS-Interface for control and signaling devices

Accessories

Type

No. of
control points

Order no.

For plastic housing

For metal housing

Wiring unit for F slave

3SF5900-0BA

Wiring unit for standard or A/B slave

3SF5900-0BB

Connection elements

For AS-Interface flat cable,
connection via insulation displacement method

3SF5900-0CA

3SF5900-0CB

For AS-Interface
connection via M12 connector

3SF5900-0CC

3SF5900-2CC

3SF5900-0CD

3SF5900-2CD

For bringing out unused
inputs/outputs via M12 socket

3SF5900-0CE

3SF5900-2CE

3SF5900-0CF

3SF5900-2CF

For AS-Interface flat cable,
cable routed into housing

3SF5900-0CG

3SF5900-0CH

For round cable,
cable routed into housing

3SF5900-0CJ

J¥ QU (R Ny SO S N N U N I O [ N I NG SN
DWW O([W|IO[W|O|W e |W

3SF5900-0CK
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8.7 AS-Interface for control and signaling devices

8.7.2.3 Connection

Housing and modules

Instead of the standard method using multi-core connection cables, the elements are wired
directly to one or more AS-Interface slave modules in the housing. Switching elements are
connected to inputs and LED elements are connected to outputs. The 2-core AS-i cable is all
that is required for establishing a connection with the PLC.

An auxiliary voltage (black 24 V cable) is not required because the outputs/LED elements
are supplied with power directly via the AS-i voltage.

The following secure connection options are available for connecting the AS-i cable:
® M12 socket

® (Cable gland for AS-i flat cable

® (Cable gland for round cable

The following quick-assembly option is also available:

® Connection clip with insulation displacement method for AS-i flat cable

HNINRY

Figure 8-68 Different connection options

Inputs or outputs that are not required for switching elements or LED elements can be routed
externally (e.g. to connect external sensors) via an M12 socket through the second cutout in
the housing.

Connecting the AS-Interface slave modules to the control and signaling devices
The modules are connected to the control and signaling devices via connecting cables.

Standard or A/B modules require 14-pin connectors while ASIsafe modules require 8-pin
connectors.

The connectors are available as complete wiring units.

AS-Interface system
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Wiring / pin assignment

1
ouT2 OUT3

OouT-
Figure 8-69 Connecting the standard or A/B module (left) and ASIsafe module (right)

| = | 51
[ | C T 111
o—b o—0 o—o |[[o—0 || >0 —~+o—0 O—01—
S+ [ Qut-|| S+ S+ || out-|| S+ F-IN1 F-IN2
IN4 1| ouT2|| IN3 IN2 || OUT1{] IN1 F-IN1 F-IN2
o—o || o= || o—0 o— || o—¢ || o—¢ ¢—0 o—0Q
[ L
—[ouT4 N4 | i
ot N[ RN FeIN2
OUTH1 IN1 AS|-
ouUT- S+ AS|+
—{ASI-  AS|- ASI-
— {ASI+ AS|+ AS|+
Standard or A/B module ASlsafe module

Figure 8-70 Wiring the standard or A/B module (left) and ASIsafe module (right)

Only mechanical contacts can be connected to inputs F-INx and INx.

AS-Interface system
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Cross-connections between two modules (e.g. S+ (module 1) to INx (module 2)) are not
permitted.

Signal cables must not be connected to external voltages (e.g. actuator between OUTx and
external ground cable) must not be connected nor +24 V wired to INx.

Figure 8-71 Connecting the AS-Interface module to the connection element for AS-Interface

Data assignment of pre-wired (in factory) housing:

AS-Interface system

The positions of the control points in the housing are labeled with A, B, C, etc. "A" is located
at the bottom (or on the left if the device is mounted horizontally).

1. Safety-oriented control points (e.g. EMERGENCY STOP buttons) require one complete
ASlsafe module.

2. The inputs and outputs on standard and A/B modules are assigned in ascending order in
accordance with the position of the switching elements or LED elements.

3. If more than one standard or A/B modules are installed in the housing:

In the case of illuminated control points (illuminated pushbuttons / knobs), the LED and
switching element are wired to the same AS-i module. If the control point has two switching
elements (illuminated knob with 3 positions), the LED and the "lower" switching element are
wired to the same AS-i module. This means that individual outputs in this consecutive series
may remain unused.

System Manual, 11/2008, 3RK2703-3BB02-1AA1 325



Slaves

8.7 AS-Interface for control and signaling devices

Example of data assignment for factory-side assembly: housing with six control points (incl.

EMERGENCY STOP)

AS-i address 3

Data Outputs
assignment

D3 | OUT 4*): (not used)

D2 |OUT 3: (not used)

D1 | OUT 2: (not used)

[

\

DO |OUT1:LEDE

AS-i address 2

Data Outputs
assignment

D3 | OUT 4 %) : (not used)

AS-i address 3

Data Inputs
assignment

D3 |IN47*):(not used)

D2 |IN3: (not used)

— D1 |IN2: Pushbutton F

IN 1 : llluminated knob E

D2 |OUT3:LEDD

D1 |OUT2:LEDC

DO |OUT1:LEDB

*) Not required with A/B technology

Figure 8-72 Data assignment: element B LED

\ 4

AS-i address 3

Data Outputs
assignment

D3 | OUT 4 ) : (not used)

D2 | OUT 3: (not used)

D1 | OUT 2: (not used)

\-

DO

Position 1

AS-i address 2

r

Data Inputs
assignment
IN 4 : llluminated knob E
—] B3 Position 2
IN 3 : llluminated
D2 pushbutton D
D1 IN 2 : llluminated knob C
Position 1
IN 1 : llluminated knob C
Do Position 2

AS-i address 1

Data Inputs
assignment

D0-D3 Safety signal

EMERGENCY STOP A

AS-i address 3

Data Inputs
assignment

Y

DO |OUT1:LEDE

AS-i address 2

D3 |IN4¥):(not used)

A 4

D2 |IN 3: Pushbutton F

A 4

Data Outputs
assignment

D3 | OUT 4 *): (not used)

D2 |OUT3:LEDD

IN 2 : llluminated knob E

D1 Position 1

|

IN 1 llluminated knob E

Do Position 2

A 4

D1 |OUT2:LEDC

DO |OUT1:LEDB

AS-i address 2

A 4

Data Inputs
assignment

IN 4 : llluminated
D3 pushbutton D

\ 4

*) Not required with A/B technology

IN 3 : llluminated knob C

D2 | position 1

IN 2 : llluminated knob C

D1 Position 2

IN 1 llluminated

Do pushbutton B

-

_/

AS-i address 1

Data Inputs
assignment

D0-D3 Safety signal

EMERGENCY STOP A

Figure 8-73 Data assignment: element B illuminated pushbuttons
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Default
or
A/B module

Default
or
A/B module

ASlsafe-
Module

Default
or
A/B module

Default
or
A/B module

ASlsafe-
Module
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8.7.24 Technical specifications

Technical specifications of the AS-Interface slaves
General technical specifications

Immunity to noise (EN 61000, EN 61496-1)

IEC 61000-4-2 4 kV / 8 kV (encapsulated)
IEC 61000-4-3 10 V/im

IEC 61000-4-4 1kV (A)/2kV (B)
Mechanical data

Degree of protection with metal housing IP67

Degree of protection with plastic housing IP65

Shock load (IEC 60068-2-27) 30 g/ 11 ms, half-sine
Vibratory load (IEC 60068-2-6) 10to 100 Hz,5¢
Temperature range

Rated temperature Ty 25°C

Ambient temperature Ta -25°C to +70°C
Storage temperature Ts —40°C to +80°C

Power requirements
The following table can be used to calculate the power requirements for the AS-i housing:

Components Power requirements for each function used/connected

For each ASlsafe module (incl. 60 mA
switching elements)

For each standard module or A/B 40 mA
module

For each switching element used 6 mA
For each activated LED 20 mA

Standard and A/B module

Technical specifications Standard module A/B module
AS-i slave profile 10.1D.ID2 7.0.F 7.A.E

ID1 code (factory setting) F 7

Total current consumption | <280 mA <280 mA
Reverse polarity protection Integrated Integrated
Inputs

Sensor supply (short circuit and overload proof)

AS-Interface system
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Technical specifications Standard module A/B module
Voltage range Uout 20V to 30 V DC 20 V to 30 V DC
Switching current | Approx. 5 mA Approx. 5 mA
Outputs (supplied from AS-Interface)

Load voltage Uout 20Vto 30V DC 20Vto 30V DC
(depending on current load)

Max. aggregate current lout <180 mA <180 mA

(max. 4 LEDs / 24 V lamps, 1 W)

Switching frequency 100 Hz 100 Hz
Short-circuit protection Integrated Integrated

ASlsafe module

Technical specifications ASlsafe module

AS-i slave profile 10.1D.ID2 7.B.F

ID1 code (factory setting) F

Total current consumption | <60 mA

Reverse polarity protection Integrated

Inputs

Low signal range Contact open

High signal range Contact closed

lin Dynamic (Ipeak = 5 mA)

The PFD value does not have any major effect on the PFD of the system as a whole comprising the
AS-Interface bus and safety monitor.

Example of AS-i housing with an EMERGENCY STOP button and two illuminated pushbuttons:

Max. overall power requirements (from AS-i cable):

ASlsafe module 60 mA
Standard or A/B module 40 mA
2 x switching elements, 6 mA each 12 mA
2 x LEDs, 20 mA each 40 mA
Total 152 mA

When realistic simultaneity factors are taken into account, the actual power requirements
tend to be lower in practice.

AS-Interface system
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8.7.25 Dimension drawings of the housing

Dimension drawings of the housing

Housing without protective collar (plastic)

‘ Rear view

For screw M4

o o o O

-+ 4o

o o O

30 L -~ 71—
—— 85 ——»
With knockouts on top and bottom

each for 1 screw connection

N

Figure 8-74 Housing without protective collar (plastic)

No. of control points Length a Clearance b Clearance ¢
1 85 54 17.5
2 114 83 17.5
3 154 123 17.5
4 194 163 17.5
6 280 249 20.5

AS-Interface system
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Housing without protective collar (metal)

O
i
Mo Q[
@ i
D@
@) a

—

35 -

Rear view
For screw M4

©) O

¢} O

-

71—

fa—— 85 ——»

With knockouts on top and bottom

each for 1 screw connection

Figure 8-75 Housing without protective collar (metal)

No. of control points Length a Clearance b Clearance ¢
1 85 54 21
2 114 83 21
3 154 123 21
4 194 163 21
6 280 249 21

AS-Interface system
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8.8 Signaling columns with AS-Inferface connection

8.8 Signaling columns with AS-Interface connection

8.8.1 Overview

On machines or in automatic processes, the 8WD4 signaling columns are used for
monitoring complex procedures or provide visual/acoustic warnings in emergencies.

In the case of standard signaling columns, the signaling elements (e.g. lamp elements) are
placed vertically on the connection element. In the connection element, a signal cable (and
joint ground cable) must be connected for each signaling element.

In the case of AS-Interface signaling columns, an AS-i adapter element is placed on the
connection element. The signaling elements are placed vertically on top of this. Only the
2-pin AS-i cable (and auxiliary voltage, if required) needs to be connected in the connection
element. The signaling elements are controlled as AS-i outputs. The outputs are connected
to the signaling elements automatically in ascending order.

Arrangement of the Assignment of the
signaling elements  outputs (data bit)

OUT 4 (D3) (not available
for A/B module)

OUT 3 (D2)

OUT 2 (D1)

OUT 1 (DO)

Connection module

Figure 8-76  Assignment of the signaling elements to the AS-i outputs

AS-Interface system
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Configuring the signaling columns

For a detailed guide to configuring signaling columns, please visit:
www.siemens.com/automation/infocenter|
On the left of the screen, choose the product path:

Automation and Drives = Low-Voltage Controls and Distribution = SIRIUS Industrial
Controls = Commanding and Signaling Devices = 8WD4 Signaling Columns

In the middle of the screen under the "Brochures" tab, download the PDF file onto your PC in
the required language.

Catalogs " Customer Magazines " Brochures

Next » |
Picture Text Language: ODE EM FR ES IT ZH
-
SIRIUS - Commanding & Signaling Crder
Werzatile, rugged, communicationz-capable: i i s i = .
ZIRIUS signaling columns and integrated signal lamps BT Ao
September 2005 JoboF debor b ior bbor — -

Figure 8-77 Brochure: Signaling Columns (as at 08/2007)

8WD44 series (70 mm diameter)

332

The following AS-i adapter elements are available for the 8WD44 series:

e Standard slave with 4 electronic outputs

® A/B slave with 3 electronic outputs

You can use a slide switch on the bottom of the adapter element to select the cable via
which the signaling elements are supplied:

e Switch position "internal" Power supply for the signaling elements from the AS-i cable.
An auxiliary voltage does not need to be connected.

e Switch position "external" Power supply for the signaling elements from the auxiliary
voltage.
24 V DC auxiliary voltage must be connected.

Depending on the position of the switch, the power requirements for the signaling elements
must be taken into account when the AS-i power supply unit or auxiliary voltage power
supply unit is dimensioned.

In the event of an overload, the outputs are shut down and an I/O error is reported to the
AS-i master.

The following table can be used to calculate the power requirements for the AS-i module:

Components Power requirements 8WD42 Power requirements 8WD44
AS-i module 50 mA 50 mA
Steady light element 300 mA 300 mA

incandescent lamp (7 W)

AS-Interface system
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Components Power requirements 8WD42 Power requirements 8WD44
Steady light element LED 60 mA 45 mA

Buzzer element 25 mA 25 mA

Siren element — 100 mA

8WD42 series (60 mm diameter)
The following AS-i adapter elements are available for the 8WD42 series:

e Standard slave with 4 relay outputs.
Auxiliary voltage 0...24 V DC or 0...230 V AC must be connected.
The max. aggregate current for all the signaling elements is 1.5 A.

The AS-i module for the 8WDA42 series is not equipped with overload protection.

Setting the AS-i address

In the 8WD44 series, the addressing socket for setting the AS-i address is located and can
be accessed on the bottom of the adapter element (once it has been removed).

To the set AS-i address with the 8WD42 series, however, the addressing device can be
connected directly using the AS-i connection cable (no addressing socket).

8.8.2 Order numbers

AS-Interface adapter element for signaling columns

Type Order no.

AS-Interface adapter element 8WD4228-0BB
with external 24 VV DC auxiliary voltage
for 4 signaling elements

AS-Interface adapter element A/B technology, ASlsafe, 8WD4428-0BD
with/without external 24 V DC auxiliary voltage, switchable
for 3 signaling elements

AS-Interface adapter element standard AS-i, 8WD4428-0BE

with external 24 VV DC auxiliary voltage,
for 4 signaling elements

For the configuration of the signaling elements, refer to the order numbers in the relevant
catalog or brochure.

AS-Interface system
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8.8.3 Connection

Figure 8-78 Signaling columns - AS-i connection (on left without, on right with AUX POWER)

Addressing socket
switch
Supply of
signaling elements
by 1 = ext: UAux
2 =int: Uasi

Figure 8-79 Signaling columns - ASI module

AS-Interface system
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8.84 Diagnostics

Figure 8-80 LEDs on the 8WD44 signaling column
In the 8WD44 series, the adapter element is equipped with three diagnostic LEDs on the

side: AS-i, FAULT, and AUX (auxiliary voltage). The LEDs have the same meaning as that
described in "Diagnostics". If the outputs are overloaded, the 1/O error bit is set.

No diagnostic LEDs are available in the 8WDA42 series.

8.8.5 Technical specifications

AS-Interface adapter elements for signaling columns

Order no. 8WD4228-0BB 8WD4428-0BD 8WD4428-0BE
Slave type Standard slave A/B slave Standard slave
Suitable for AS-i master to AS-i Spec. 2.0 AS-i Spec. 2.1 AS-i Spec. 2.0
Spec. ... (or higher)

AS-i slave profile 10.ID.ID2 8.F 8.A.E 8.F.F

(ID2 not available,
replacement value: F)

ID1 code (factory setting) (ID1 not available, substitute 7 F
value: F)

Power supply

Operating voltage 185...316V

from AS-i cable

Current consumption

from AS-i cable

without external auxiliary

voltage — <250 mA —
with external auxiliary voltage 50 mA 50 mA 50 mA

AS-Interface system
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Order no. 8WD4228-0BB 8WD4428-0BD 8WD4428-0BE
Protective measures

Watchdog Integrated

Short-circuit/overload Via external back-up fuse Integrated

protection M1.6A

Reverse polarity protection Integrated

Outputs

4 relay outputs

3 electronic outputs

4 electronic outputs

Load voltage

External auxiliary voltage
24V DC-120VDC
max. 230 V AC

Via AS-i cable or external
24 V DC auxiliary voltage, 24V DC
switchable

External auxiliary voltage

Current-carrying capacity
without external auxiliary
voltage

with external auxiliary voltage

1.5 A total current

0.2 A total current
0.3 A per output

Degree of protection

IP54

IP65

Operating temperature

—-20 ... +50°C

-25 ... +50°C
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8.9 AS-Interface connection for LOGO!

8.9 AS-Interface connection for LOGO!

8.9.1 Overview

The LOGO! Modular logic module is a user-friendly, cost-effective solution for simple
open-loop and closed-loop control tasks in domestic applications/installation engineering,
cabinet construction, mechanical and apparatus engineering, and so on. It can also be used
for preprocessing signals for other controllers.

To increase the number of inputs and outputs of the basic module LOGO! Modular Basic /
Pure, digital and analog expansion and communication modules can be connected.

LOGO! communications module CM AS-Interface allows a LOGO! module to be connected
to an AS-i system. It can be combined with any LOGO! modular basic and pure variants.

LN 1213 14 15 16 17 I8
mw 1 1 1 1 7 "W 1 1 1 "W 1 1 1 1 1

AC/DC 115...240V Input 8xAC/DC ‘

SIEMENS cM

©® RUN/STOP
® AS-i

3RK1400-0CE10-0AA2

LOGO! 230RrC GED1 052-1FB00.0BAS | G/01 0315 F7.E

- 1D-1D-1)-1)
e
output dxrelay/10a S NN I

R/ 7 1, 7, b, 7, 18, ") 1 1 7
TLPa? 1TLPa2 L2 a2
a1 Q2 a3 Q4 ADDRE 3

Figure 8-81 LOGO! CM AS-Interface expansion module (right) connected to a LOGO! basic module
(left)

The LOGO! CM AS-Interface is an AS-i slave.

It does not support master functionality, which means that it cannot be used to control other
AS-i slaves.

As a result, data cannot be exchanged directly between two LOGO! devices. Data is always
exchanged via the AS-Interface master.

The LOGO! CM AS-Interface exchanges four digital input and four digital output statuses
with the higher-level controller (PLC) via an AS-i master.

This input and output data can be interconnected in the LOGO! program in the same way as
standard inputs and outputs.

The LOGO! program does not make a distinction here between the virtual inputs/outputs (of
the AS-Interface communication module) and the standard inputs/outputs (which are wired to
physical switches/contactor coils via terminals, for example).

AS-Interface system
System Manual, 11/2008, 3RK2703-3BB02-1AA1 337



Slaves

8.9 AS-Interface connection for LOGO!

Logical assignment

The LOGO! program numbers the inputs and outputs in the same order in which the
modules are connected, starting with 1 (inputs) and Q1 (outputs).

The LOGO! basic module is equipped with eight digital inputs and four digital outputs, which
are addressed in the LOGO! program as I1 ... 18 and Q1 ... Q4. The numbering is continued
if expansion modules are connected.

If a CM AS-Interface communication module is connected next to the basic module, the four
inputs and four outputs on the CM AS-Interface are addressed in the LOGO! program as

19...112 and Q5...Q8.

If additional expansion modules with digital inputs/outputs are located between the basic
module and the communication module, the inputs/outputs on the CM AS-Interface shift
accordingly in the LOGO! program.

® |n LOGO!, an AS-i output (from the point of view of the PLC) is read as an input.

® |n LOGO!, an AS-i input (from the point of view of the PLC) is read as an output.

The assignment is shown in the following table:

AS-Interface system
(from the point of view of
the PLC)

LOGO! system
(use in LOGO! program)

General representation
(index n depends on slot)

Example:
CM AS-Interface directly next
to LOGO! basic module

Output data bits Inputs Inputs
DO (out) In 19

D1 (out) In+1 110

D2 (out) In+2 111

D3 (out) In+3 112
Input data bits Outputs Outputs
DO (in) Qn Q5

D1 (in) Qn+1 Q6

D2 (in) Qn+2 Q7

D3 (in) Qn+3 Q8

Setting the AS-i address

The addressing socket for setting the AS-i address is located on the left-hand side of the
lower terminal strip. The address is assigned as usual using the AS-i addressing unit.

338

If the module is to be addressed via the addressing socket once it has been installed, you
must disconnect AS-Interface from the power supply beforehand. This is necessary in the

interests of plant safety.

The AS-i address cannot be set via the display of the LOGO! basic module or via the LOGO!

software.

AS-Interface system
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8.9.2 Order numbers

Type Order no.
AS-Interface function module LOGO! standard slave IP20 4D1/4DO 3RK1400-0CE10-0AA2

Additional LOGO! modules can be found in the LOGO! manual (reference,
Cont. ID = 21221909 (Page 627)) or in the ST 70 catalog.

8.9.3 Connection

QO0O000

[ 1T

CM

& RUN/STOP
AS-i

3RK1400-0CE10-0AA2

00000

ADDR ™ AS-iT1

[@JeIuTwTe]

0.5...1.5mm?

AS-Interface
Figure 8-82 LOGO! CM AS-Interface connection

A\caution

The LOGO! expansion modules must only be connected/disconnected when they are
disconnected from the power supply.

The AS-Interface and LOGO! system must not be connected electrically.

AS-Interface system
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8.94

LED status display RUN/STOP

340

LOGO! can support up to 24 digital inputs and 16 digital outputs. Make sure that enough
space is available in the LOGO! address space for the four inputs and four outputs of

AS-Interface.

You are advised to position the AS-Interface CM on the far right. If the AS-Interface voltage
fails, communication in the LOGO! system with the expansion modules to the right of the
AS-Interface CM is interrupted.

Diagnostics

Two LEDs are located on the front:

RUN/STOP Possible cause Possible remedial measures

Green Standard operation, —
No communication with the LOGO!
module on the left Module OK

Red No communication with the LOGO! o Sliding contact with the module on the
module on the left Module left must be fully engaged.

e Check whether the module on the left is
functioning properly.

e Check the power supplies: the AS-i
voltage must be connected at the same
timer as or prior to the power supply for
the module on the left. otherwise the
expansion module will not be detected
when the LOGO! basic module is
started.

Yellow Initialization phase of expansion Wait until the initialization phase is
module active. complete.

OFF No AS-i voltage, Switch on the AS-i voltage,
AS-i voltage connected with incorrect | connect it properly,
polarity, measure the AS-i voltage (approx.
AS-i voltage too low 30V DC)

AS-Interface system
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LED status display for AS-i
AS-i Possible cause Possible remedial measures
Green Normal operation, —
AS-i communication OK
Red No AS-i communication: Ensure AS-i communication:
e The master is switched off or offline. e Switch on the master or switch it to
e The slave is not configured in the online mode.
master. ¢ Reconfigure the master.
e The incorrect slave type is connected. | ¢ Connect the correct module.
e The slave has the wrong address. e Check/correct the slave address.
Yellow/red | The slave has the address 0 Assign an address that is not 0.
flashing (on delivery)
OFF No AS-i voltage, Switch on the AS-i voltage,
AS-i voltage connected with incorrect connect it properly,
polarity, measure the AS-i voltage (approx.
AS-i voltage too low 30V DC)

If AS-i communication is interrupted, the outputs are reset after approx. 40 ... 100 ms.

8.9.5 Technical specifications

CM AS-Interface
Electrical data

Slave type Standard slave
Suitable for AS-i master to Spec. ... (or higher) AS-i Spec. 2.0
Slave profile 10.1D 7.F

ID2, ID1 code

not available (substitute value: F, F)

Power supply
from AS-Interface cable,
operating voltage in acc. with AS-i

26.5..316V

Specification

Reverse polarity protection Yes
Total current consumption liot <70 mA
Degree of protection IP20

RFI suppression

Limit value class A

Connections

Digital inputs (1)

The next four inputs behind the physical inputs of

the LOGO!
(In ... In+3)

Digital outputs (Q)

The next four outputs behind the physical outputs of

the LOGO!
(In ... In+3)

AS-Interface system

System Manual, 11/2008, 3RK2703-3BB02-1AA1 341



Slaves

8.9 AS-Interface connection for LOGO!

8.9.6

CM AS-Interface

Mechanical data

Dimensions (W x H x D)

36 x 90 x 58 mm

Weight Approx. 90 g
Assembly On DIN rail, 35 mm, 2 MW or wall-mounting
Approvals IEC 61131-2,

EN 50178

cULus to UL 508
CSA C22.2 no. 142

Dimension drawings

LOGO! CM AS-Interface communications module
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Figure 8-83 Dimensions: LOGO! CM AS-Interface communication module
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8.10 Contactors showing remaining service life and connection to AS-
Interface

8.10.1 Overview

The contactors 3RT10, 3-pin, sizes S6 ... S12 (for > 45 to 250 kW) with display showing
remaining service life can be ordered with an integrated AS-i connection.

66 \y e

t11141

L8888

Figure 8-84 Contactor 3RT1056

The contactors require an auxiliary voltage of 96 to 127V or 200 to 277V AC/DC.

An upstream control electronics system supplies the magnet coil with just the power
necessary for ensuring safe switching and stopping,as a result of which a low pick-up and
holding power is required.

The electronic remaining life time (RLT) module determines the actual extent to which the
contact has eroded and outputs a signal message via AS-Interface when the remaining life
time is < 20%. LEDs on the contactor electronics also indicate 40% and 60% remaining life
time.

This means that eroded contacts can be replaced in good time during servicing.

Setting the AS-i address

The addressing socket for setting the AS-i address is located on the front of the electronic
module. The address is assigned as usual using the AS-i addressing unit.

AS-Interface system
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8. 10 Contactors showing remaining service life and connection fo AS-Interface

8.10.2 Order numbers
Power Size Connection Order no.
For auxiliary voltage For auxiliary voltage
96-127 V AC/DC 200-277 V AC/DC
55 kW /400 V AC-3 S6 Box terminals — 3RT1054-1QP35
75 kW /400 V AC-3 S6 Busbar 3RT1055-6QF35 3RT1055-6QP35
90 kW /400 V AC-3 S6 Busbar 3RT1056-6QF 35 3RT1056-6QP35
110 kW /400 V AC-3 S10 Busbar 3RT1064-6QF 35 3RT1064-6QP35
132 kW /400 V AC-3 S10 Busbar 3RT1065-6QF 35 3RT1065-6QP35
160 kW / 400 V AC-3 S10 Busbar 3RT1066-6QF35 3RT1066-6QP35
200 kW /400 V AC-3 S12 Busbar 3RT1075-6QF 35 3RT1075-6QP35
250 kW /400 V AC-3 S12 Busbar 3RT1076-6QF35 3RT1076-6QP35

Order numbers for accessories: see catalog LV1.

8.10.3

Connecting the electronic module

L1/L+

N/L-

Electronic module for contactor 3RT1...-.Q

Plug-in connection, 6-pin

Plug-in connection, 4-pin

E.g. overload relay 3RB10

26|00

S1 selector of automatic control, e.g. via
AS-Interface to local control (S1 open:
automatic operation)

S2 S2 local control option

344
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Assignment of the inputs DI 0 - DI 3

8. 10 Contactors showing remaining service life and connection fo AS-Interface

Input Status Meaning

DI 0 "ready" 0 Device not ready / manual mode
1 Device ready / automatic mode

DI 1 "running" 0 Contactor OFF
1 Contactor ON

DI 2 " remaining life time" |0 RLT 220 %
1 RLT <20 %

DI 3 "free input" 0 No input signal at free input SF1/2
1 Input signal at free input SF1/2

Assignment of outputs DO 0 - DO 3

Output Status Activation
DO 0 "running" 0 Contactor OFF
1 Contactor ON
DO 1 0 —
1 J—
DO2 0 —
1 —
DO3 0 —
1 J—

AS-Interface system
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8. 10 Contactors showing remaining service life and connection fo AS-Interface

8.104

LED ON

LED AUTO

346

Diagnostics

-.QP3.
Ozsoo-szonH;/ —+ Bus status
DC —+ Addressing socket
A1 A2 | Contactor ON
/ | Automatic
AS-i ];ON [1 / control
/AUTO ]:[ Displays for RLT:
ADDR.
RLT [ LED green
60% J | LED green
40% [ | LED orange
20% [ LED red
O Reset RLT Reset
H1|O [l<300v
H2 (O [1|Ac/DC
H3|O O Cable connection
o 6-pole
SF1 (O [
sF2|O [
N 8 g 1 Cable connection
o 2 4-pole
AS “lo =P
-ho O
3RT105/3RT145

Figure 8-85 LEDs on the electronic module

ON Meaning

Green Contactor ON (energized status)
OFF Contactor OFF

AUTO Meaning

Green Automatic mode (via AS-Interface)
OFF Local control mode

AS-Interface system
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LED AS-i

8. 10 Contactors showing remaining service life and connection fo AS-Interface

AS-i

Possible cause

Possible remedial measures

Green

Normal operation,
AS-i communication OK

Red

No AS-i communication:

The master is switched off or offline.

The slave is not configured in the master.
The incorrect slave type is connected.
The slave has the wrong address.

Ensure AS-i communication:

e Switch on the master or switch it to
online mode.

¢ Reconfigure the master.
e Connect the correct module.
e Check/correct the slave address.

Yellow/red
flashing

The slave has the address 0
(on delivery)

Assign an address that is not 0.

OFF

No AS-i voltage,
AS-i voltage connected with incorrect polarity,
AS-i voltage too low

Switch on the AS-i voltage,
connect it properly,

measure the AS-i voltage (approx.
30V DC)

LED status displays for RLT (remaining life time)

LED Meaning

RLT Green RLT OK

60% Green RLT in acc. with LED labeling
40% Orange

20% Red

new 60% 40% 20%

Green |[RLT D RLT D RLT D RLT D

Green GO%D GO%D 60%D GO%D
Orange 40%D 40%D 40%D 40%D

Red 20%D 20%D 20%D 20%'

OReset

OReset

OReset

OReset

Figure 8-86 Status display of RLT

AS-Interface system
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8. 10 Contactors showing remaining service life and connection fo AS-Interface

8.10.5 Technical specifications of the electronic module

Electrical data

Slave type Standard slave

Suitable for AS-i master to Spec. ... (or higher) AS-i Spec. 2.0

AS-i slave profile 10.I1D 7.F

ID2, ID1 code not available (substitute values: F, F)
Power supply 26.5...316V

(in acc. with AS-Interface Specification)

AS-Interface current consumption <20 mA

Contact load on SF1/2 3...6 mA

Watchdog function Integrated

Additional specifications for the 3RT10 contactors can be found under "3RT10 contactors,
3-pole, 3...250 kW" in catalog LV1 / LV1T or at www.siemens.de/mall (as PDF for all sizes
from SO0 to S12).

AS-Interface system
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Integrated safety systems: ASlsafe

SAFETY AT WORK \

The safety-related design of AS-Interface was standardized for all manufacturers in the
"Safety at Work" consortium (sub-group of the AS-i International Association) (see
AS-i-Spec. 3.0). It is marketed by Siemens under the copyrighted name "ASlIsafe".

The concept allows both standard and safe data to be used in one single bus system.
EMERGENCY STOP buttons, laser scanners, and a range of other 1/0Os can be easily and
safely connected directly to AS-i. Existing applications can also be quickly and easily
extended to include safety-oriented functions.

"Safety at Work" is certified by the Technical Inspectorate (TUV) and approved devices bear
the ASlIsafe logo.

Integrating safety-oriented components

Tested safety

AS-Interface system

ASlsafe enables safety-oriented components (e.g. EMERGENCY STOP control devices,
protective door monitors, optoelectronic protective devices, safety light curtains) to be
integrated directly in an AS-Interface network. These are fully compatible with the standard
AS-Interface components (master, slaves, power supply unit, repeater, etc.) to

IEC 62061/EN 50295 and are operated together on the yellow AS-Interface cable.

The signals from the safety sensors are evaluated by a safety monitor, which not only
monitors the switching signals from the safety sensors but also continuously ensures that
data is transferred properly. The safety monitor is equipped with one or two enabling circuits,
which are configured with one or two channels and are used to switch the machine or plant
to safe mode. Sensors and monitors can be connected anywhere within the AS-Interface
network. More than one monitor can also be used in a network.

A failsafe controller or special master is not required. The master treats safety slaves in the
same way as all the other slaves and receives safety data for information purposes only.
This means that all existing AS-Interface networks can also be extended.

ASlsafe ensures a maximum response time of 40 ms. This is the time between the signal
being applied to the input of the safe slave and the output on the safety monitor being
switched off.

The system is tested and released for worldwide use by TUV (Germany), NRTL (USA), and
INRS (France). The transmission method for safety-oriented signals is designed in such a
way that applications up to category 4 according to EN 954-1 and SIL 3 according to

IEC 61508 can be implemented.

ASlsafe ensures full compatibility with all other AS-Interface components to EN 50295.

System Manual, 11/2008, 3RK2703-3BB02-1AA1 349



Integrated safety systems: ASIsafe

8. 10 Contactors showing remaining service life and connection fo AS-Interface

Software

The safety-oriented applications can be compiled and transferred to the monitor using the
configuration software "asimon". The software also supports online diagnosis.

Local ASlIsafe solution: the safety monitor
(Page 353)

A number of simple and cost-effective safety
solutions are available. The local ASlsafe
solution only needs two components: a
safety monitor and safe slaves. Failsafe
PLCs or special masters are not required.
The safety monitor monitors the safe inputs
acquired via the safe slaves, links them
using a parameterizable logic, and ensures
safe shutdown by means of a built-in safety
relay.

The data is transferred via a dynamic, safe
protocol. In each cycle, the safety monitor
expects from each slave a specific telegram
that changes continuously in accordance
with a defined algorithm. Configuration
software is used to parameterize the
shutdown logic of the safety monitor,
whereby it can respond accordingly in each
case when the safe nodes trip. If no
telegram is received (e.g. if a fault or alarm
occurs), the safety monitor shuts down after
max. 40 ms (worst case) via its two-channel
enabling circuits.

The safety monitor can be diagnosed via the
controller. This has many benefits, in
particular no additional wiring is necessary
for the safety components. Ready-made
images for operating and monitoring tasks
also allow users to visualize the
safety-oriented events on SIMATIC HMI
panels.

PROFIsafe ASlsafe solution: the DP/AS-i F-
Link (Page [123)
DP/AS-i F-Link allows you to leverage the
benefits of AS-i in a wide range of safety
applications since it allows the use of AS-i in
failsafe SIMATIC or SINUMERIK controllers.
It closes a crucial gap in bus-based safety
technology in that it ensures that ASIsafe
telegrams are converted to the PROFIsafe
protocol. Safe signals are acquired as usual
with the robust IP67 ASlIsafe slaves. The
existing F PLC is responsible for evaluating
them. Responses are also made at the
PROFIsafe level, either by F-DO/F-RO
modules in the central rack or by means of
the failsafe distributed I/Os. F-Link is the
best choice in the following cases:
¢ When large amounts of safe slaves are
used
e When numerous trip circuits have been
installed
o For safety-oriented further processing at
the higher-level field bus levels

o For extensive, nested logical operations

And the level of TIA is greater than ever:
configuration and parameterization is carried
out via STEP 7 HWConfig, as is the case
with PROFIsafe slaves. The safe logic is
programmed with the "unlimited" resources
of STEP 7 Distributed Safety in F-KOP or
F-FUP. The comprehensive library of
TUV-certified function blocks ensures highly
efficient and structured user programs.
Diagnosis is also carried out using the
system functions provided by STEP 7 as
well as locally on the devices by means of
messages on the display.

AS-Interface system
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8.10 Contactors showing remaining service life and connection fo AS-Interface

ASlsafe
Possible no. of safe slaves 31
Safety integrity level Up to SIL3 (IEC 61508)
Safety category Up to cat. 4 (EN 954-1)
Response time Max. 40 ms (worst case)
Local ASlsafe solution: Design and components
Safety
monitor Safe slave

Standard PLC and
default master

SAFETY AT WORK___ \

Default SETEETRY | < PPV Lo o — —
AS-i
Power supply unit
Default Default Default
Slave Slave Slave
AS-Interface cable
_____ Signal flow for safety-oriented signals and

evaluation via safety monitor

------------- Extended ASlsafe diagnostics (through regular I/O transistor)

AS-Interface system
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8.10 Contactors showing remaining service life and connection to AS-Interface

PROFIsafe ASlsafe solution: Design and components

SIMATIC S7-300F Visualization I |
HMI panel
EI24 ASisafe | =2 I,
) Aktviart =i
=g Feacressan | P

F-Slave - (TB1, 33)

™ e
il
5] vincereral - ke Diskrepas dehieruntendriickung

SIMATIC
ET 200S

DI/DO and AI/AO

=] J o
Parameterizing ASlsafe slaves in STEP 7 HW Config

I 2 /

Blad FLnkOM_kof 152 JOM]  Betiebarustand des CPUE i FUN

Ao | P51 e (Disgroisdtss | on|
E i StandeedSagnase der Hagrpes
[Ervererdermachid Lechbeht
Baugrugne geston
Fetiet eem
Farvaliebler vohuanden
Safe

Slave Standard slaves .
AS-Interface cable

= = = = Signal flow for safety-oriented signals
Up to PLC (PROFIsafe level)

Signal flow for digital and analog standard signals

Diagnosing ASlsafe slaves in STEP 7 HW Config
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9.1 Safety monitor

9.1 Safety monitor

Functional principle

The safety monitor monitors data communication on the AS-Interface cable. For safe slaves,
dynamic code sequences (8x4 bit data sequence), which are stored in every slave, are
transferred.

These are "learnt" by the safety monitor during commissioning. During operation, the safety
monitor compares in each cycle the target and actual sequence and, if any discrepancies are
identified (e.g. due to device failure, communication faults, etc.), initiates a safe shutdown
within 40 ms. The restart time is 100 ms. A range of safe field and cabinet modules as well
as intelligent safety sensors and control devices with an AS-Interface chip are available as
slaves.

Bus communication and the data protocol have been deemed safe by the BIA and the
technology has been certified by TUV.

The system can be used up to category 4 to EN 954-1 or up to SIL 3 to IEC 61508 [10] and
can be used for stop category 0 and 1 to EN 60204-1.

Standard PLC and
standard master Safety monitor

Safe slave
\I I I I I SETPOINT ACTUAL Analog

table table interface Sensors

e | [ [

Opto- (0101} Channel 11 lChanneI 2
p2 coupler

D3
Pre-
processing

=
ol
SE
alo
Comparator
alala - oo
Y Y P g g )
alo|la (=) =Y =N
P i ) P g O

D3 D2 D1 DO

Standard AS-i
AS-i slave connection
power
supply X Master query
unit fm—m—m—m—mm S sm st s s === == >

Figure 9-1 ASlsafe functional principle
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9.1 Safety monitor

9.1.1

354

Overview

Ceecge

The safety monitor is at the heart of ASIsafe. A safe application is configured with a PC via
the safety monitor. A range of different application-specific operating modes can be selected
here. These include the EMERGENCY OFF function, tumbler, or stop category 0 or 1.

To leverage the benefits of the AS-Interface diagnostic options, the monitor can also be
operated with the AS-Interface address. All the diagnostic options can be used further in the
higher-level PLC by means of the diagnostic block for STEP 7 supplied with the ASIsafe CD.

The monitor is available in two versions:

® Basic safety monitor with an entry-level range of blocks and basic functionality
® Expanded safety monitor with advanced features and functionality

Both versions are each available with one or two two-channel enabling circuits.

The safety monitor is used in an AS-Interface bus system for monitoring protective devices
(e.g. EMERGENCY OFF buttons). It fulfills safety category 4 (to EN 954-1).

In accordance with IEC 61508, the safety monitor can be used in loops up to SIL3. The PFD
value of the entire loop must be calculated by the user.

ON period (in months) | Total operation time (in years) | PFD PFH

3 10 <4 x10°5 —

6 10 <6 x10°% —

12 10 <9x10% <9x10°
ON period

NOTICE

Depending on the safety components selected, the safety system as a whole can also be
classified in a lower safety category.

AS-Interface system
System Manual, 11/2008, 3RK2703-3BB02-1AA1




Integrated safety systems: AS/safe

9.1 Safety monitor

91.2 Function

Comparison between the basic safety monitor and expanded safety monitor

Basic safety monitor Expanded safety monitor
No. of monitoring modules 32 48
No. of OR gates (inputs) 2 6
No. of AND gates (inputs) -- 6
Wildcards for monitoring modules v v
deactivation of monitoring modules v v
Fault reset v v
Diagnostics hold v v
A/B slaves for acknowledgement v v
Safe time functions -- v
"Button" function - v
Contact debouncing - v

No. of monitoring modules

When the expanded safety monitor is used, the number of devices that the safety monitor
can handle increases from 32 to 48. This allows more complex and larger applications to be
simulated in the safety monitor.

OR logic operation

At the logic level, two elements can be ORed in the basic version and up to six elements in
the expanded version.

AND logic operation

With the expanded safety monitor, an AND operation can be added to an OR operation in
addition to the standard AND operation in the main path of an enabling circuit. More than two
elements can be linked in this AND.

Functions of the basic safety monitor

e \Wildcards and deactivation of monitoring modules:
wildcards are available for configuration purposes. These wildcards are used during
configuration and diagnosis and, if required, are easy to activate. This allows for simple,
user-friendly configuration, even when the plant configurations vary.

AS-Interface system
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9.1 Safety monitor

® Fault reset:
If a module detects a fault, the AS-Interface safety monitor switches to the fault status. In
this case, a differentiated fault reset is triggered. The fault reset can be activated by a
standard AS-Interface slave (e.g. a button) and is only effective at module level. The main
advantage of this is that only the module locked in a fault is reset rather than the entire
safety monitor.

e Buffer storage and "Diagnostics hold"
Momentary disconnections are saved in a buffer memory for diagnostic purposes.
Disconnections can also be "frozen" until an acknowledgment is received via a standard
slave ("Diagnostics hold" function).

Additional functions of the expanded safety monitor

Compatibility

356

The following additional features are only available with the expanded safety monitor:

e Safe time functions
Timers with the following functions are available:

ON delay
OFF delay

— Pulse

e "Button" function
Additional acknowledgment option for restarting the system by means of an additional
button. In addition to the "Service" button on the safety monitor, its function (restarting the
system) can be assigned to any button on a command and signaling device by
configuring this in the asimon software.

e Contact debouncing
A bounce time after which the system restarts can be set for debouncing contacts.

Existing configurations can be transferred to the "new" safety monitor without changes.

All functions are designed for category 4 to EN 954-1; the safety monitor, monitoring and
evaluation unit, as well as the slaves have been certified by TUV to IEC 61508, NRTL (USA),
and INRS (France).

AS-Interface system
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9.1 Safety monitor

9.1.3 Order numbers

Safety monitor

Type Order no.
Screw connection Spring-loaded terminal

Basic safety monitor

One enabling circuit 3RK1105-1AE04-0CA0 3RK1105-1AG04-0CAOQ

Two enabling circuits 3RK1105-1BE04-0CA0 3RK1105-1BG04-0CAQ

Expanded safety monitor

One enabling circuit 3RK1105-1AE04-2CA0 3RK1105-1AG04-2CA0Q

Two enabling circuits 3RK1105-1BE04-2CA0 3RK1105-1BG04-2CA0Q
Accessories

Type Order no.

ASlsafe CD 3RK1 802-2FB06-0GAO

e asimon V2 plus configuration software

e Diagnostics package for STEP 7 (FB102)

e Complete HMI templates for WinCCflex (OP / TP 177 — 277)
Set of cables 3RK1 901-5AA00
e PC configuration cable (RS 232 interface)

e Transmission cable between two safety monitors
Sealable cover 3RP1 902

AS-Interface system
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9.1 Safety monitor

9.1.4 Connection

Circuit diagrams for ASi safety monitors

If terminal M is not connected to ground in the immediate vicinity of the device, the protective
conductor must be connected to terminal FE.

T
o I
K1
0 [ -y
L+ E/js—i K2 1.Y1
g O '
2
s L+
N
|
l:l ,,,,,,,
OOQO0Q
Ly M 13 2.32 2.Y1
O
1014 o4 FE |24 2
D H K1| K2 K3\ K4
L+ —— L+ ——
M/N M/N
M M

Figure 9-2  Safety monitor with one or two enabling circuits

AS-Interface system
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9.1 Safety monitor

9.1.5 Diagnostics

LEDs

The LEDs on the front of the AS-Interface safety monitor provide information about the
operating mode and device status.

[l AS-POWER -~
[ AS-i FAULT --
01 4 reroy 1
2 20n 2
[ 3 SOFFALT 5
I II

Figure 9-3  Arrangement of the LEDs
(The LED AS-i POWER may also be labeled LED AS-i.
The LED AS-i FAULT may also be an unlabeled LED under the LED AS-i.)

LED: AS-i POWER (AS-i)

AS-i POWER (AS-i) |Possible cause Possible remedial measures

OFF No AS-Interface supply e Check the cable connections.
e Check the AS-Interface power supply unit.

Green Normal operation, —
AS-i communication OK

LED: AS-i FAULT (LED under LED AS-i)

AS-i FAULT Possible cause Possible remedial measures
OFF Normal operation, —
AS-i communication OK
Red No AS-i communication: Ensure AS-i communication:
e The master is switched off or offline. e Check the master.

AS-Interface system
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9.1 Safety monitor

LED: 1 READY (for each output circuit)

1 READY Possible cause Possible remedial measures
OFF Normal operation —
Yellow Acknowledgement of startup/restart inhibit active | Press the "Start" button.

Flashing yellow

External test required.
ON delay active

Open the contacts on the faulty input circuit
simultaneously and in pairs.

Flickering yellow
LED 1,2, 3
simultaneously

Internal device error

Connect the device to the PC, see OFF/FAULT.
Launch the ASIMON software, note down the
error number displayed in the ASIMON message
window, and contact Technical Support.

LED: 2 ON (for each output circuit)

20N Possible cause Possible remedial measures
OFF The contacts of the output switching elements —

are open.
Green The contacts of the output switching elements —

are closed.

Flashing green

Delay time running for stop category 1

Wait until delay time has elapsed.

Flickering yellow
LED 1,2, 3
simultaneously

Internal device error

Connect the device to the PC, see OFF/FAULT.
Launch the ASIMON software, note down the
error number displayed in the ASIMON message
window, and contact Technical Support.

LED: 3 OFF/FAULT (for each output circuit)

3 OFF/FAULT Possible cause Possible remedial measures
OFF The contacts of the output switching elements —
are closed.
Red The contacts of the output switching elements —
are open.
Flashing red Error at level of monitored AS-Interface e Carry out diagnosis with ASIMON.

components

¢ If necessary, replace defective AS-Interface
components.

Flickering yellow
LED 1,2, 3
simultaneously

Internal device error

Connect the device to the PC, see OFF/FAULT.
Launch the ASIMON software, note down the
error number displayed in the ASIMON message
window, and contact Technical Support.

360

Note

When the "Service" button is pressed, this is acknowledged when all the device LEDs light

up once for a brief moment.

As soon as the power supply is applied to the device, the internal system test starts. This
operating status is indicated by the fact that all the LEDs installed in the device light up.

AS-Interface system
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9.1 Safety monitor

Diagnosis via asimon configuration software

When the safety monitor is connected to the serial PC interface, the online diagnosis
function can be activated in the asimon software. The status of each module (device) is
indicated by a color.

Status display
Color display Meaning

Green Device is switched on.

Flashing green | Device is ON, shutdown timer started.

Yellow Device waiting for local acknowledgement or start condition.

Flashing yellow | Device (two-channel dependent) was actuated on one channel;
Test (OFF —» ON) required, for "start test" too.

Red Device has switched off (standard shutdown).
Flashing red Device has (forcibly) been switched off on one channel, or error with contactor
monitoring.

Press "Service" button.

Gray Device communications error between AS-i module and safety monitor

— Safety monitor is in configuration mode.

Diagnosis via AS-Interface

To forward the diagnosis to the PLC via AS-Interface, the safety monitor requires an

AS-i address. This is assigned using the asimon configuration software (Edit = Information
about Monitor and bus = Diagnosis / Service = AS-interface diagnosis = Monitor base
address).

A function block in the PLC reads the diagnostics data and stores it in a data block. The
function block (incl. description) is supplied with the asimon software.

AS-Interface system
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9.1 Safety monitor

9.1.6

9.1.7

362

Technical specifications

Order no.

3RK1105-...

Rated operating current

le/AC-12 Upto250V, 3 A
le/AC-15 115V, 3A

230V,3A
le/DC-12 Upto24V,3A
le/DC-13 24V, 1A

115V, 0.1A

230V, 0.05A
Response time <40 ms
Ambient temperature 0...+60°C
Storage temperature -40 ... +85°C

applies to the basic address and simulated slaves

AS-Interface configuration data (for diagnosis via AS-i)

Slave type Standard slave
Suitable for AS-i master to Spec. ... (or higher) AS-i Spec. 2.0
AS-i slave profile 10.1D 7.F

ID2, ID1 code

not available (substitute values: F, F)

Dimension drawings
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Figure 9-4  Dimension drawing: safety monitor
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9.2

9.2.1

9.2 AS/safe modules

ASlsafe modules

Overview

. T

a

ﬁyﬂ; :

Figure 9-5  ASlsafe modules

Safety modules for AS-Interface (ASIsafe modules) are available for field use in degree of
protection IP67 (K20F and K45F compact modules) and for the control cabinet (S22.5F
SlimLine modules) in degree of protection 1P20.

This means that a highly compact module with an optimum price/performance ratio is
available for all types of application.

The following modules are available:

K20F safe compact modules for operation in the field

The K20F module, which is just 20 mm wide, is ideal for applications in which modules need
to be installed in a confined area. The K20F modules are connected to AS-Interface using a
round cable with an M12 cable plug instead of the AS-Interface flat cable, which allows for
an extremely space-saving design. Since the round cable is so flexible, the modules can also
be easily installed on moving machine parts. The K20 modules are also suitable for
installation on moving parts because their non-encapsulated design means that they are
extremely light.

K45F compact safety modules for operation in the field

AS-Interface system

The platform for the K45F modules covers the following variations:
® Connection of switches /safety sensors with contacts ("mechanical”):

— K45F 2F-DI: two safety-oriented inputs in operation up to category 2 to EN954-1. If
category 4 is required, the module is equipped with a two-channel input.

— K45F 2F-DI/2DO: two standard outputs are available in addition to the safe inputs.
Supplied via the AS-i cable.

— K45F 2F-DI/2DO Uaux: like K45F 2F-DI/2DO, supplied only via the black 24 V DC
cable.
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9.2 AS/Isafe modules

K45F 4F-DI: four safety-oriented inputs in operation up to category 2, two for category
4. Highly compact double slave (uses two full AS-i addresses).

e Connection of electronic switches / safety sensors (non-contact protective devices, BWS):

K45F LS (light sensor): safe input module for connecting electronic safety sensors
tested semiconductor outputs (OSSD). In particular, proximity-type protective
equipment, such as active, optoelectronic light curtains and arrays for types 2 and 4 to
IEC / EN 61496, as well as transmitters and receivers are supplied with power by the
yellow AS-i cable. Suitable sensor cables and an optional, separate transmitter supply
module are available as accessories.

SlimLine safety modules S22.5F for use in cabinets and on-site switching boxes.

The SlimLine safety module S22.5F is equipped with two safe inputs. This also ensures that
signals can be safely connected to ASIsafe networks in the cabinet.
In operation up to category 2, both inputs can be assigned separately. If category 4 is

required, the module is equipped with a two-channel input.

Two S22.5F module variants are also available, which are equipped with two standard
outputs in addition to the two safe inputs. These are supplied with power either via the yellow

AS-Interface cable only or via the auxiliary voltage from the 24 V DC cable.

9.2.2 Order numbers

Safe compact modules

Order no. Module Inputs/outputs Slave type Connection
3RK1205-0BQ30-0AA3 K20F 2 safe inputs Standard slave 2xM12
3RK1205-0BQ0O0-0AA3 K45F 2 safe inputs Standard slave 2xM12
3RK1205-0CQ00-0AA3 K45F 4 safe inputs Standard slave 4 xM12
3RK1405-0BQ20-0AA3 K45F 2 safe inputs / 2 standard outputs Standard slave 4 xM12
3RK1405-1BQ20-0AA3 K45F 2 safe inputs / 2 standard outputs Standard slave 4 xM12
with Uaux
3RK1205-0BQ21-0AA3 K45F LS 2 safe inputs, electronic, type 2 Standard slave 3 xM12
3RK1205-0BQ24-0AA3 K45F LS 2 safe inputs, electronic, type 4 2 Standard slave 3xM12

1) Via socket 1/3 connection of Siemens light curtain FS 400 3RG7843 (type 2)
2) Via socket 1/3 connection of Siemens light curtain FS 400 3RG7846 (type 4), via socket 2/3 for other makes

364

AS-Interface system

System Manual, 11/2008, 3RK2703-3BB02-1AA1



Integrated safety systems: AS/safe

9.2 AS/safe modules
Safe SlimLine modules
Order no. Inputs/outputs Slave type | Connection type | Sensors Output
3RK1205-0BE00-0AA2 2 safe inputs Standard Screw terminals | Mechanical —
3RK1205-0BG00-0AA2 slave Spring-loaded switching —
terminals contact
3RK1405-0BE00-0AA2 2 safe inputs / Standard Screw terminals Electronic
3RK1405-0BG00-0AA2 | 2 standard outputs slave Spring-loaded
terminals
3RK1405-1BE00-0AA2 2 safe inputs / Standard Screw terminals
3RK1405-1BG00-0AA2 |2 standard outputs with | slave Spring-loaded
Unaux terminals
Accessories
Order no. Description Comments

3RK1901-2EA00

K45 mounting plate

Wall mounting

3RK1901-2DA00

K45 mounting plate

DIN rail mounting

3RK1901-1AA00

Input jumper for K45F

Black version

3RK1901-1AA01

Input jumper for K45F

Red version

3RK1901-1KA01

M12 sealing caps

Tamper proof

3RG7848-3EA

3RG7848-3EB

3RG7848-3EC

3RG7848-3ED

3RG7848-3EE

3RG7848-3EF

Connection cable for K45F LS (light sensor)
for transmitter, 5-pole, M12 connector at
both ends, plug/socket

Straight, 5 m

Straight/angled, 5 m

Straight, 10 m

Straight/angled, 10 m

Straight, 15 m

Straight/angled, 15 m

3RG7848-3CA

3RG7848-3CB

3RG7848-3CC

3RG7848-3CD

3RG7848-3CE

3RG7848-3CF

Connection cable for K45F LS (light sensor)
for receiver, 8-pole, M12 connector at both
ends, plug/socket

Straight, 5 m

Straight/angled, 5 m

Straight, 10 m

Straight/angled, 10 m

Straight, 155 m

Straight/angled, 15 m

AS-Interface system
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9.2 AS/Isafe modules

9.2.3 Connection

Circuit diagrams for ASi safety modules

K20F compact module

=
3
11® )
2|® o
4
o

Figure 9-6  Logical assignments - safety compact module K20F

Socket Assignment

1 Pole 1 and pole 2: influences bits DO and D1 = channel 1
Pole 3 and pole 4: influences bits D2 and D3 = channel 2
Pole 5 unassigned

2 Pole 1 and pole 2: influences bits D2 and D3 = channel 2
Pole 5 unassigned

If just a one-channel switch is to be connected to the module, it must be connected to
channel 1. The second channel must be jumpered. This can be carried out with the M12
connector 3RK1901-1AAQ00 on socket 2. Pole 3 on socket 1 must be connected to pole 1 on
socket 2, and pole 4 on socket 1 must be connected to pole 2 on socket 2.

If both socket pairs are assigned, the inputs are linked.

K45F compact module

O]
® ,
;@) | 1(000)3

5
500
° 4 4
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ADDR

Figure 9-7  Logical assignments - safety compact module K45F

AS-Interface system
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9.2 AS/safe modules

Socket Assignment

1 Pole 1 and pole 2: influences bits DO and D1 = channel 1
Pole 3 and pole 4: influences bits D2 and D3 = channel 2
Pole 5 unassigned

2 Pole 1 and pole 2: influences bits D2 and D3 = channel 2
Pole 5 unassigned

3 Unassigned

4 Unassigned

If just a one-channel switch is to be connected to the module, it must be connected to
channel 1. The second channel must be jumpered. This can be carried out with the M12
connector 3RK1 901-1AAQ00 on socket 2.

Pole 3 on socket 1 must be connected to pole 1 on socket 2, and pole 4 on socket 1 must be
connected to pole 2 on socket 2. If both socket pairs are assigned, the inputs are linked.

K45F LS compact module (light sensor)

6:0
@
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.
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281 4

Figure 9-8  Logical assignments - safe compact module K45F LS

AS-Interface system
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9.2 ASlsafe modules
Socket Assignment
1 Type 2 receiver Type 4 receiver
M12, 8-pole | poje 2 / 3: sensor supply + Pole 2 / 3: sensor supply +
Pin 5: OSSD1 Pin 5: OSSD1
Pole 6: OSSD2 Pole 6: OSSD2
Pole 1/4 /7 sensor supply — Pole 1/ 4 diag
Pole 8: FE Pole 7 sensor supply —
Pole 8: FE
2 Type 2/4, alternative receiver
M12, 5-pole | poe 1: sensor supply +
Pin 2: OSSD2
Pole 3: sensor supply —
Pole 4: OSSD1
Pole 5: FE
3 Type 2/4 transmitter

M12, 5-pole | poje 1 and pole 4: sensor supply +

Pin 2: unassigned
Pole 3: sensor supply —
Pole 5: FE

SlimLine modules S22.5F

AS+- FIN12 F-IN2.2

@@@] .

AS-i

gJ @ADDR
D F-IN1

D

[ outt
[ out2

—
5 Emen ()
-

Wiring for safe SlimLine modules S22.5F, 2F-DI, category 2 / SIL1 (left) and up to
category 4 / SIL3 (right)
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9.2 ASlsafe modules

9.24 Diagnostics

LED for AS-i/FAULT

The module has one dual LED for AS-i/FAULT for diagnostic purposes; see LED status
displays for modules with a dual LED for AS-i/FAULT (Page 174)

LED display AUX POWER

The module also has an LED for AUX POWER; for a description, see LED status display
AUX POWER for modules with auxiliary voltage (Page 175).

Status display for the switching state

The switching state of the AS-i inputs and outputs is indicated by a yellow LED; see LED
status display for the switching state (yellow) (Page 175).

AS-Interface system
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9.2 AS/Isafe modules

9.2.5

Technical specifications

Safe compact modules K20F

Order no. 3RK1205-0BQ30-0AA3
K20F 2F-DI

Slave type Standard slave

Suitable for AS-i master to AS-i Spec. 2.0

Spec. ... (or higher)

No. of inputs/outputs

2 safe inputs

AS-i slave profile 10.1D.ID2

0.B.0

ID1 code (factory setting)

F

PFD value

The PFD value does not have any major effect on the PFD of the system as a whole
comprising the AS-Interface bus and safety monitor.

Total power consumption <45 mA
Inputs
Sensors Mechanical switching contact

Input current - high

Ipeak = 5 MA

Assignment of inputs

Pin 1 and pin 2 = connection / switching contact
Pin 3 and pin 4 = connection / switching contact
Pin 5 = unassigned

AS-Interface certificate Available
Approvals UL, CSA
Degree of protection IP67

Ground connection —

Ambient temperature -25...+470°C
Storage temperature -40 ... +85°C
No. of 1/0 sockets 2

Status displays

I/O display LED yellow
Uaux —

AS-Interface / diagnostics

LED green/red

Connection

Direct installation

Address assignment

M12 AS-i connection
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Safe compact modules K45F

9.2 AS/safe modules

Spec. ... (or higher)

Order no. 3RK1205-0BQO0-0AA3 3RK1205-0CQ00-0AA3 3RK1205-0BQ21-0AA3 LS type 2
K45F 2F-DI K45F 4F-DI 3RK1205-0BQ24-0AA3 LS type 4
K45F-LS 2F-DI
Slave type Standard slave 2 x standard slaves Standard slave
(module contains
2 slaves)
Suitable for AS-i masterto | AS-i Spec. 2.0 AS-i Spec. 2.0 AS-i Spec. 2.0

No. of inputs/outputs

2 safe inputs

4 safe inputs

2 safe inputs

AS-i slave profile 10.1D.ID2

0.B.F

0.B.F (valid for both slaves)

0.B.1

ID1 code (factory setting)

F

F (valid for both slaves)

F

PFD value

The PFD value does not have any major effect on the PFD of the system as a whole

comprising the AS-Interface bus and safety monitor.

Total power consumption <45 mA ‘ <70 mA ‘ <270 mA
Inputs
Sensors Mechanical switching contact Self-testing semiconductor outputs
(OSSD)
Input current - high Ipeak = 5 MA lpeak 2 5 MA
Assignment of inputs Socket 1: Type 2 receiver:
Pin 1 and pin 2 = connection / switching contact F-IN1 | Pin 1/4/7: -
Pin 3 and pin 4 = connection / switching contact F-IN2 | Pin 2/3: +
Pin 5 = unassigned Pin 5: CH1
Pin 6: CH2
Socket 2: Pin 8: FE
P!n 1and pin 2= conneptlon / switching contact F-IN2 Type 4 receiver:
Pin 3 and pin 4 = unassigned Pin 1/4 dia
Pin 5 = unassigned Pin 2/3: + 9-
Input signal F-IN2 can be wired to either socket 1 only | pin 5: CH1
or socket 2 only. Pin 6: CH2
Socket 3 (with 3RK1205-0CQ00-0AA3 only): Pin7: -
Pin 1 and pin 2 = connection / switching contact F-IN3 | Pin 8: FE
Pin 3 and pin 4 = connection / switching contact F-IN4 | Type 2/4, alternative receiver (5-
Pin 5 = unassigned pin):
Socket 4 (with 3RK1205-0CQ00-0AA3 only): i!” ;5 EH2
in 2:
Pin 1 and pin 2 = connection / switching contact F-IN4 Pin 3: —
Pin 3 and pin 4 = unassigned Pin 4 CHA1
Pin 5 = unassigned Pin 5: FE
Input signal F-IN4 can be wired to either socket 3 only Type 2/4 transmitter:
or socket 4 only. Pin 1/4: +
Pin 3: -
Pin 5: FE
AS-Interface certificate Available
Approvals UL, CSA
Degree of protection P67
Ground connection — Via PINS on M12 sockets and
outgoing feeder via 2.8 mm flat
connector.
Ambient temperature -25...+70°C

AS-Interface system
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9.2 AS/safe modules
Order no. 3RK1205-0BQ00-0AA3 3RK1205-0CQ00-0AA3 3RK1205-0BQ21-0AA3 LS type 2
K45F 2F-DI K45F 4F-DI 3RK1205-0BQ24-0AA3 LS type 4
K45F-LS 2F-DI
Storage temperature -40 ... +85°C
No. of 1/0O sockets 2 4 3
Status displays
I/O display LED yellow
Uaux _

AS-Interface / diagnostics

LED green/red

Connection

K45 mounting plate

Address assignment

Addressing socket

1) Via socket 1/3: connection of Siemens light curtain FS 400 3RG7843 (type 2).
2) Via socket 1/3: connection of Siemens light curtain FS 400 3RG7846 (type 4), via socket 2/3: other manufacturers.
(Only input sockets can be assigned.)

Order no. 3RK1405-0BQ20-0AA3 3RK1405-1BQ20-0AA3
K45F 2F-DI / 2DO K45F 2F-DI / 2DO Uaux
Slave type Standard slave Standard slave

Suitable for AS-i master to
Spec. ... (or higher)

AS-i Spec. 2.0 AS-i Spec. 2.0

No. of inputs/outputs

2 safe inputs / 2 standard outputs 2 safe inputs /

2 standard outputs with Uaux

AS-i slave profile 10.1D.ID2

7.B.0 7.B.0

ID1 code (factory setting)

F F

PFD value

The PFD value does not have any major effect on the PFD of the system as a whole
comprising the AS-Interface bus and safety monitor.

Total power consumption <250 mA <60 mA
Inputs
Sensors Mechanical switching contact

Input current - high

Ipeak = 5 MA

Assignment of inputs

Pin 1 and pin 2 = connection / switching contact
Pin 3 and pin 4 = connection / switching contact
Pin 5 = unassigned

Outputs
Output type Electronic
Current-carrying capacity <150 mA <0.7A
per output
Total current of all outputs <150 mA <14A
Socket assignment: outputs | Pin 3 ="-"

Pin 4 = output

Pin 5 = unassigned
Short-circuit protection Integrated
Inductive interference Integrated

protection

External 24 V DC power
supply

— Via black AS-Interface flat cable

Watchdog

Integrated
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9.2 AS/safe modules

Order no.

3RK1405-0BQ20-0AA3
K45F 2F-DI/ 2DO

3RK1405-1BQ20-0AA3
K45F 2F-DI / 2DO Uaux

Assignment of outputs

OuUT 1 (DO0) Socket 3 - pin 4
OUT 2 (D1) Socket 4 - Pin 4
AS-Interface certificate Available
Approvals UL, CSA
Degree of protection IP67
Ground connection —
Ambient temperature -25...+70°C
Storage temperature -40 ... +85°C
No. of I/O sockets 4 ‘ 4
Status displays

1/O display LED yellow
Uaux — ‘ LED green
AS-Interface / diagnostics LED green/red

Connection

K45 mounting plate

Address assignment

Addressing socket

Safe SlimLine modules S22.5F

Order no. 3RK1205-0BE00-0AA2 3RK1405-0BE00-0AA2 3RK1405-1BE00-0AA2
3RK1205-0BG00-0AA2 3RK1405-0BG00-0AA2 3RK1405-1BG00-0AA2
Slave type Standard slave

Suitable for AS-i master to
Spec. ... (or higher)

AS-i Spec. 2.0

AS-i Spec. 2.0

AS-i Spec. 2.0

No. of inputs/outputs

2 safe inputs

2 safe inputs / 2 standard
outputs

2 safe inputs / 2 standard
outputs with Uaux

Connection type

Screw terminal (-.BE..-) or spring-loaded terminal (-.BG..-)

AS-i slave profile 10.1D.ID2

0.B.F

7.B.F

7.B.F

ID1 code (factory setting)

F

F

F

PFD value

The PFD value does not have any major effect on the PFD of the system as a whole

comprising the AS-Interface bus and safety monitor.

Total power consumption <45 mA <270 mA <60 mA
Inputs
Sensors Mechanical switching contact

Input current - low

Contact open

Input current - high

Contact closed lpeak 2 5 mA

Assignment of inputs

F-IN1.1 and F-IN1.2 = connection for switching contact

F-IN2.1 and F-IN2.2 = connection for switching contact

AS-Interface system
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Order no.

3RK1205-0BE00-0AA2
3RK1205-0BG00-0AA2

3RK1405-0BE00-0AA2
3RK1405-0BG00-0AA2

3RK1405-1BE00-0AA2
3RK1405-1BG00-0AA2

Outputs

Output type

Electronic

Electronic

Typ. current-carrying
capacity on each output
12/13 DC

0.15A

0.7A

Max. total current for each
module

0.15A

1.4 A

Short-circuit protection

Integrated

Inductive interference
protection

Integrated

External 24 V DC power
supply

v

Watchdog

Integrated

Assignment of outputs

OUT 1
OuT 2

DO
D1

AS-Interface certificate

Available

Available soon

Available soon

Approvals

UL, CSA

Mechanical data

Degree of protection

IP20

Shock load
(IEC 60068-2-6)

15g/11ms

Vibratory load
(IEC 60068-2-27)

5...500 Hz

5...26 Hz: 0.75 mm amplitude

26...500Hz: 2 ¢

Ground connection

Ambient temperature

-25...+70 °C

Storage temperature

-40 ... +85°C

Status displays

I/O display

LED yellow

Uaux

LED green

AS-Interface / diagnostics

LED green/red

Address assignment

Addressing socket

9.2.6 Dimension drawings

Dimension drawings of the AS-i safety modules

The dimensions of the safe AS-i modules are the same as those for the standard modules of
series K20 (Page 211)) , K45 (Page 201), and SlimLine 22.5 (Page 248). They are specified
in the relevant sections.
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9.3 3SF 1 position switches with AS/safe interface

9.3 3SF1 position switches with ASlsafe interface

9.3.1 Overview

Type variants

AS-Interface system

Position switches are used to convert the mechanical positions of moving machine parts to
electrical signals.

The 3SF1 position switches comprise a standard position switch and an ASIsafe slave in the
switch housing whose safe inputs are wired to the position switch contacts.

Category 3 to EN 954-1 is achieved with the 3SF1 3 position switch with two-channel
interrogation in the appropriate operating mode. Category 4 can be achieved by combining
the 3SF1 position switch with an 3SES5 position switch.

L

Figure 9-9  ASisafe position switches, modular system

Position switches are available as:

e Standard position switch:
the basic switch and matching actuator head (roller lever, twist lever, plunger, etc.) are
ordered separately.

® Position switches with separate control element:
the basic switch is supplied complete with the actuator head (for inserting the control
element). The corresponding control element (for different assembly types) is ordered
separately.

® Position switches with separate control element and tumbler:
the basic switch is supplied complete with the actuator head (for inserting the control
element). The corresponding control element (for different assembly types) is ordered
separately. The tumbler interlocks the control element in the inserted position.

® Hinge switch:
the basic switch and matching actuator head (for different switching angles, with hollow or
solid shaft) are ordered separately.
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9.3 3SF 1 position swifches with AS/safe interface

Enclosure variants

Position switches are available with:
® Plastic enclosures

® Metal enclosures

Variants without tumbler

The standard position switches, position switches with separate control element (without
tumbler), and hinge switches are available in the following widths:

e 31 mm (to EN 50047)

e 40 mm (to EN 50047)

e 50 mm

® 56 mm

The position switches with a width of 31 mm and 40 mm are wired internally as follows:

F-IN1 to NC contact 1
F-IN2 to NC contact 2

AS-i connection via M12 connector (pin 1 = ASI+, pin 3 = ASI-)
The position switches with a width of 50 mm and 56 mm are wired internally as follows:

F-IN1 to NC contact 1
F-IN2 to M12 socket on side (pin 1 and pin 2)

AS-i connection via M12 connector (pin 1 = ASI+, pin 3 = ASI-)

A second standard position switch (without integrated ASlIsafe slave) can be connected via
the M12 socket on the side to achieve safety category 4 (to EN 954-1).

The max. power requirements (from the AS-i cable) are 60 mA.

Variants with tumbler

376

The position switches with a separate control element and tumbler have a width of:

® 54 mm

The locking force is 1300 N with a plastic enclosure and 2600 N with a metal enclosure.
Two versions of the control element interlock are available:

® Spring-locked (failsafe principle) with a range of unlocking options

® Magnetic force (open-circuit principle)

The position switches with a separate control element and tumbler are wired internally as
follows:

e Variant -1BA1:
F-IN1 to NC contact of control element (contact closed when control element inserted)
F-IN2 to NC contact of magnet (contact closed when control element interlocked)

AS-i connection via M12 connector (pin 1 = ASI+, pin 3 = ASI-)

AS-Interface system
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9.3 3SF 1 position switches with AS/safe interface

® Variant -1BA1:
F-IN1 to NC contact 1 of control element (contact closed when control element inserted)
F-IN2 to NC contact 2 of control element (contact closed when control element inserted)

AS-i connection via M12 connector (pin 1 = ASI+, pin 3 = ASI-)

The max. power requirements (from the AS-i cable) are 230 mA (of which 170 mA required
by magnet).

Setting the AS-i address

9.3.2

The AS-i address can be set by connecting the AS-i M12 connector to the addressing unit.
No additional AS-i addressing socket is available.

Order numbers

Due to the large number of variants and accessories, the orders numbers are not listed here.

For a detailed overview of the range of position switches (ASlsafe variants and standard
switches), please visit:

www.siemens.com/automation/infocenter
On the left of the screen, choose the product path:

Automation and Drives = Low-Voltage Controls and Distribution = SIRIUS Industrial
Controls = Detecting Devices

In the middle of the screen under the "Brochures" tab, download the PDF file onto your PC in
the required language.

Catalogs " Customer Magazines " Brochures

Next = |
Picture Text Languace: DE EERN FR EESY [T E=h
=
Order
SIRIUS Detecting
Program overviewy 35E5 position switches B B
Siewy [ download
Blcchll o boF e FOF b PO b BoF o boF | —

Figure 9-10 Brochure for position switches

AS-Interface system
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9.3.3

9.34

378

Connection

>
@

F-INT I
F-iN2IN
AS-if FAULT N

Figure 9-11  ASlsafe position switches, basic switches, 56 mm wide

Position switches are connected to AS-i via an M12 connector.

In the case of position switches with a width of 50 mm and 56 mm, a second standard
position switch (without integrated ASlsafe slave) can be connected via the M12 socket on
the side to achieve safety category 4 (to EN 954-1).

Diagnostics

The standard position switches, position switches with separate control element (without
tumbler), and hinge switches are equipped with a status display comprising three LEDs:
AS-i/FAULT, F-IN1, and F-IN2.

The position switches with a separate control element and tumbler are equipped with a
status display comprising four LEDs: AS-i, FAULT (Page 173) , F-IN1, and F-IN2
(Page 175), see "Diagnostics".

AS-Interface system
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9.3.5 Dimension drawings
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Figure 9-12 Basic switch with actuator head, 31 / 50 mm wide, plastic enclosure
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Figure 9-13 Basic switch with actuator head, 40 / 56 mm wide, metal enclosure
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Figure 9-14  Basic switch with actuator head, 31 / 50 mm wide, plastic enclosure, with separate
control element
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Figure 9-15 Basic switch with actuator head, 40 / 56 mm wide, metal enclosure, with separate control

element
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9.4 SIMATIC FS400 light curtains and arrays

94.1 Overview

The non-contact and active optoelectronic light curtains and arrays for categories 2 and 4 to
EN 954-1 protect operating personal working on or near running machines and plants.

A standard light curtain or array comprises a transmitter and receiver, which must be
installed opposite each other. A transceiver combines the transmitter and receiver, whereby
a passive reflecting mirror (additionally required) reflects the light beams. A number of
transmit and receive diodes are placed one above the other depending on the resolution and
length. The infrared LEDs on the transmitter emit short light pulses, which are picked up by
the receive diodes.

l
| b N

Figure 9-16  Optoelectronic protective devices: Light curtain, light array, and transceiver
(a = transmitter, b = receiver, ¢ = transceiver, d = reflecting mirror)

Light curtains have between 8 and 240 beams of light and are designed for protecting
hazardous areas. Depending on the resolution, they can detect fingers, hands, arms, feet,
thighs, etc.

Light arrays have 2, 3, or 4 beams and are designed for detecting people entering hazardous
areas. They are not suitable for protecting hazardous areas since this requires a device that
can detect fingers, hands, or arms etc.

In the case of transceiver light arrays, the transceiver emits a beam of light from the upper
part of the enclosure, which is then reflected by the reflecting mirror with an offset of 500 mm
(beam spacing) and received again in the lower part of the transceiver enclosure. In this
case, the reflecting mirror is a housing with two mirrors. The range of the transceiver is
specified as the distance between the transceiver and reflecting mirror (if one reflecting
mirror is used). If more than one reflecting mirror is used, the range decreases by 15% with
each additional reflecting mirror. To configure interlinked protective zones, light curtains can
be arranged one behind the other by cascading host and guest devices via plug-in cable
connections. This also allows transmitter/receiver pairs with different resolutions to be
combined.

AS-Interface system
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Figure 9-17  Structure of a cascaded system
a = host transmitter, b = guest transmitter, ¢ = host receiver, d = guest receiver

The light curtains and arrays are available for standard wiring and with an integrated ASIsafe
slave. The type variants for standard wiring are not covered here. The following description
only refers to the type variants with an integrated ASlsafe slave.

For the complete range of light curtains and arrays (ASlIsafe and standard variants), see
catalog FS10 or visit the A&D Mall at: www.siemens.com/automation/mall

Choose "Products"
and then the following product path on the left:

Automation and Drives = Sensor, Measuring and Testing Technology = Fail-safe Sensors

Then choose the products you want and download the required information.

3SF7844 light curtains and arrays

All ASIsafe 3SF7844 light curtains and arrays are equipped with the following standard
functions (can be deactivated via the setting switch):

e Contactor monitoring (incl. connection for contactor checkback signals)

e Start inhibit (after voltage OFF/ON) and restart inhibit (after beam interruption) (incl.
connection for "Start" button)

e Option for connecting an additional safety device (e.g. EMERGENCY STOP button).
External sensors can be connected via an 8-pin M12 socket (local interface) on the receiver.

The ASlsafe 3SF7844 light curtains and arrays are each equipped with an integrated
function package (can be deactivated via the setting switch):

The 3SF7844 light curtains and arrays comply with the following standards:
e Safety category 4 to EN 954-1

e Safety Integrity Level SIL 3 to IEC 61508

® Type 4 to IEC 61496-1, -2

AS-Interface system
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ASlIsafe 3SF7844 light curtains
The ASlsafe 3SF7844 light curtains are available in the following versions:
e Standard transmitter and standard receiver
® Host transmitter and host receiver
® Guest transmitter and guest receiver (order no. 3RG7844...)
Available with the following resolutions, protective zone heights (incremental), and ranges:
® Resolution 14 mm, protective zone height 150 ... 1800 mm, range 0 ... 6 m
® Resolution 30 mm, protective zone height 150 ... 1800 mm, range 0 ... 18 m
® Resolution 50 mm, protective zone height 450 ... 3000 mm, range 0 ... 18 m (on request)

Each with an integrated function package (can be deactivated)

Blanking
o Muting

Muting with integrated LED indicator light

® Sequence control system

ASlisafe 3SF7844 light arrays
The ASlsafe 3SF7844 light arrays are available in two versions:
® Transmitter and receiver
® Transceiver
With the following no. of beams, beam spacing, and ranges (for transmitters/receivers)
® 2 beams, beam spacing 500 mm, range 0.8 ... 18 mor6 ... 70 m
® 3 beams, beam spacing 400 mm, range 0.8 ... 18 mor6 ... 70 m
® 4 beams, beam spacing 300 mm, range 0.8 ... 18 mor6 ... 70 m
Or with the following no. of beams, beam spacing, and range (for transceivers)
® 2 beams, beam spacing 500 mm, range O ... 6.5 mincl. 1 double mirror
® 15% loss
Each with an integrated function package (can be deactivated)
e Muting
o Muting with integrated LED indicator light

The integrated function package can be deactivated by means of a setting switch, which
means that light arrays can also be used without the function package.

All ASIsafe 3SF7844 light curtains are equipped with the following standard functions (can
be deactivated via the setting switch):

® Contactor monitoring (incl. connection for contactor checkback signals)

e Start inhibit (after voltage OFF/ON) and restart inhibit (after beam interruption) (incl.
connection for "Start" button)

AS-Interface system
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e Option for connecting an additional safety device (e.g. EMERGENCY STOP button).

In addition to the 8-pin M12 socket (local interface), the transceiver version is equipped with
five additional 4-pin M12 sockets for connecting muting sensors, for example.

3SF7842 light curtains and arrays

The 3SF7842 light curtains do not have an integrated function package or any other
standard functions.

The 3SF7842 light curtains and arrays comply with the following standards:
e Safety category 4 to EN 954-1
® Type 4 to IEC 61496-1, -2

ASlsafe 3SF7842 light curtains
The ASlsafe 3SF7842 light curtains are available in two versions:
e Standard transmitter and standard receiver
® Host transmitter and host receiver
® Guest transmitter and guest receiver (order no. 3RG7842...)
Available with the following resolutions, protective zone heights (incremental), and ranges:
® Resolution 14 mm, protective zone height 150 ... 1800 mm, range x m
® Resolution 30 mm, protective zone height 150 ... 1800 mm, range x m
® Resolution 50 mm, protective zone height 450 ... 3000 mm, range x m

® Resolution 90 mm, protective zone height 750 ... 3000 mm, range x m

ASlsafe 3SF7842 light arrays
The ASlsafe 3SF7842 light arrays are available in two versions:
® Transmitter and receiver
With the following no. of beams, beam spacing, and ranges:
® 2 beams, beam spacing 500 mm, range 0.8 ... 18 mor 6 ... 60 m
® 3 beams, beam spacing 400 mm, range 0.8 ... 18 mor6 ... 60 m

® 4 beams, beam spacing 300 mm, range 0.8 ... 18 mor6...60 m

AS-Interface system
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Setting the AS-i address

The AS-i address of the receiver (or transceiver) can be set by connecting the AS-i M12
connector (pin 1 = ASI+, pin 3 = ASI-) to the addressing unit.

No additional AS-i addressing socket is available.

For 3SF7844 light curtains and arrays, all the receiver electronics are supplied via the AS-i

connection, that is, a max. current of 140 mA is also required when the AS-i address is set.

You are advised to connect an AS-i power supply unit in parallel with the addressing unit so
that the addressing unit does not output an overload signal.

The transmitter does not require an AS-i address.

94.2 Order numbers

3SF7844 light curtains and arrays (with integrated evaluation function)

AS-Interface system

Light curtains with blanking function package

Protective zone height

| Receiver

| Transmitter

Standard device, 14 mm resolution

300 mm 3SF7844-6BB04-0SS1 3SF7844-6SB04-0SS0
450 mm 3SF7844-6BB06-0SS1 3SF7844-6SB06-0SS0
600 mm 3SF7844-6BB08-0SS1 3SF7844-6SB08-0SS0
750 mm 3SF7844-6BB11-0SS1 3SF7844-6SB11-0SS0
900 mm 3SF7844-6BB13-0SS1 3SF7844-6SB13-0SS0
1050 mm 3SF7844-6BB15-0SS1 3SF7844-6SB15-0SS0
1200 mm 3SF7844-6BB17-0SS1 3SF7844-6SB17-0SS0
1350 mm On request On request
1500 mm On request On request
1650 mm On request On request
1800 mm On request On request

Standard device, 30 mm resolution

300 mm 3SF7844-6BD04-0SS1 3SF7844-6SD04-0SS0
450 mm 3SF7844-6BD06-0SS1 3SF7844-6SD06-0SS0
600 mm 3SF7844-6BD08-0SS1 3SF7844-6SD08-0SS0
750 mm 3SF7844-6BD11-0SS1 3SF7844-6SD11-0SS0
900 mm 3SF7844-6BD13-0SS1 3SF7844-6SD13-0SS0
1050 mm 3SF7844-6BD15-0SS1 3SF7844-6SD15-0SS0
1200 mm 3SF7844-6BD17-0SS1 3SF7844-6SD17-0SS0
1350 mm 3SF7844-6BD20-0SS1 3SF7844-6SD20-0SS0
1500 mm 3SF7844-6BD22-0SS1 3SF7844-6SD22-0SS0
1650 mm 3SF7844-6BD24-0SS1 3SF7844-6SD24-0SS0
1800 mm 3SF7844-6BD26-0SS1 3SF7844-6SD26-0SS0

System Manual, 11/2008, 3RK2703-3BB02-1AA1

385



Integrated safety systems: ASIsafe

9.4 SIMATIC FS400 light curtains and arrays

386

Light curtains with muting function package

Protective zone height

Receiver

Transmitter

Standard device, 30 mm resolution

300 mm

3SF7844-6MD04-0SS1

3SF7844-6SD04-0SS0

450 mm

3SF7844-6MD06-0SS1

3SF7844-6SD06-0SS0

600 mm

3SF7844-6MD08-0SS1

3SF7844-6SD08-0SS0

750 mm

3SF7844-6MD11-0SS1

3SF7844-6SD11-0SS0

900 mm

3SF7844-6MD13-0SS1

3SF7844-6SD13-0SS0

1050 mm

3SF7844-6MD15-0SS1

3SF7844-6SD15-0SS0

1200 mm

3SF7844-6MD17-0SS1

3SF7844-6SD17-0SS0

1350 mm

3SF7844-6MD20-0SS1

3SF7844-6SD20-0SS0

1500 mm

3SF7844-6MD22-0SS1

3SF7844-6SD22-0SS0

1650 mm

3SF7844-6MD24-0SS1

3SF7844-6SD24-0SS0

1800 mm

3SF7844-6MD26-0SS1

3SF7844-6SD26-0SS0

Light curtains with muting function package, integrated LED indicator light

Protective zone height

Receiver

Transmitter

Standard device, 30 mm resolution

300 mm

3SF7844-6MD04-0KS1

3SF7844-6SD04-0SS0

450 mm

3SF7844-6MD06-0KS1

3SF7844-6SD06-0SS0

600 mm

3SF7844-6MD08-0KS1

3SF7844-6SD08-0SS0

750 mm

3SF7844-6MD11-0KS1

3SF7844-6SD11-0SS0

900 mm

3SF7844-6MD13-0KS1

3SF7844-6SD13-0SS0

1050 mm

3SF7844-6MD15-0KS1

3SF7844-6SD15-0SS0

1200 mm

3SF7844-6MD17-0KS1

3SF7844-6SD17-0SS0

Light curtains with sequence control system function package

Protective zone height

Receiver

Transmitter

Standard device, 14 mm resolution

300 mm

3SF7844-6TB04-0SS1

3SF7844-6SB04-0SS0

450 mm

3SF7844-6TB06-0SS1

3SF7844-6SB06-0SS0

600 mm

3SF7844-6TB08-0SS1

3SF7844-6SB08-0SS0

750 mm

3SF7844-6TB11-0SS1

3SF7844-6SB11-0SS0

900 mm

3SF7844-6TB13-0SS1

3SF7844-6SB13-0SS0

Standard device, 30 mm resolution

300 mm

3SF7844-6TD04-0SS1

3SF7844-6SD04-0SS0

450 mm

3SF7844-6TD06-0SS1

3SF7844-6SD06-0SS0

600 mm

3SF7844-6TD08-0SS1

3SF7844-6SD08-0SS0

750 mm

3SF7844-6TD11-0SS1

3SF7844-6SD11-0SS0

900 mm

3SF7844-6TD13-0SS1

3SF7844-6SD13-0SS0
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Light arrays with muting function

package

No. of beams

| Beam spacing

Receiver

Transmitter

Standard device, range 0.8 to 18

m

4 beams 300 mm 3SF7844-6MM50-0SS1 3SF7844-6SM50-0SS0
3 beams 400 mm 3SF7844-6MP50-0SS1 3SF7844-6SP50-0SS0
2 beams 500 mm 3SF7844-6MS50-0SS1 3SF7844-6SS50-0SS0

Standard device, range 6 to 70 m

4 beams 300 mm 3SF7844-6MM51-0SS1 3SF7844-6SM51-0SS0
3 beams 400 mm 3SF7844-6MP51-0SS1 3SF7844-6SP51-0SS0
2 beams 500 mm 3SF7844-6MS51-0SS1 3SF7844-6SS51-0SS0

Light arrays with muting function

package

No. of beams

| Beam spacing

Receiver

Transmitter

Standard device, range 0.8 to 18

m

4 beams 300 mm 3SF7844-6MM50-0KS1 3SF7844-6SM50-0SS0
3 beams 400 mm 3SF7844-6MP50-0KS1 3SF7844-6SP50-0SS0
2 beams 500 mm 3SF7844-6MS50-0KS1 3SF7844-6SS50-0SS0

Transceiver with muting function

package, integrated LED indicator light

No. of beams | Beam spacing | Type Order no.

Range 6.5 m

2 beams 500 mm Transceiver 3SF7844-6MS50-0STO
2 beams 500 mm Transceiver with integrated LED | 3SF7844-6MS50-0MTO

indicator light

Reflecting mirrors for transceiver

3RG7848-1TL
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3SF7842 light curtains and arrays

388

Light curtains

Protective zone height

Receiver

Transmitter

Standard device, 14 mm resolution

150 mm

3SF7842-6BB01

3SF7842-6BB00

225 mm

3SF7842-6BCO1

3SF7842-6BC0O0

300 mm

3SF7842-6BD01

3SF7842-6BD00

450 mm

3SF7842-6BEO1

3SF7842-6BEOO

600 mm

3SF7842-6BFO01

3SF7842-6BF00

750 mm

3SF7842-6BG01

3SF7842-6BG00

900 mm

3SF7842-6BHO1

3SF7842-6BH00

1050 mm

3SF7842-6BJ01

3SF7842-6BJ00

1200 mm

3SF7842-6BK01

3SF7842-6BK00

1350 mm

3SF7842-6BL01

3SF7842-6BL0O0

1500 mm

3SF7842-6BMO01

3SF7842-6BM00

1650 mm

3SF7842-6BNO1

3SF7842-6BN0O

1800 mm

3SF7842-6BP01

3SF7842-6BP00

Standard device, 30 mm resolution

150 mm

3SF7842-6DB01

3SF7842-6DB00

225 mm

3SF7842-6DC01

3SF7842-6DC00

300 mm

3SF7842-6DDO01

3SF7842-6DD00

450 mm

3SF7842-6DEO1

3SF7842-6DE0O

600 mm

3SF7842-6DF01

3SF7842-6DF00

750 mm

3SF7842-6DG01

3SF7842-6DG00

900 mm

3SF7842-6DHO1

3SF7842-6DHO0

1050 mm

3SF7842-6DJ01

3SF7842-6DJ00

1200 mm

3SF7842-6DK01

3SF7842-6DK00

1350 mm

3SF7842-6DL01

3SF7842-6DL00

1500 mm

3SF7842-6DMO01

3SF7842-6DM00

1650 mm

3SF7842-6DNO01

3SF7842-6DN00

1800 mm

3SF7842-6DP01

3SF7842-6DP00

Standard device, 50 mm resolution

450 mm

3SF7842-6EEQ1

3SF7842-6EEQ0

600 mm

3SF7842-6EF01

3SF7842-6EF00

750 mm

3SF7842-6EG01

3SF7842-6EG00

900 mm

3SF7842-6EHO1

3SF7842-6EH00

1050 mm

3SF7842-6EJ01

3SF7842-6EJ00

1200 mm

3SF7842-6EK01

3SF7842-6EK00

1350 mm

3SF7842-6ELO1

3SF7842-6ELO0

1500 mm

3SF7842-6EMO01

3SF7842-6EMO0

1650 mm

3SF7842-6ENO1

3SF7842-6EN0OO

1800 mm

3SF7842-6EP0O1

3SF7842-6EPO0
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Light curtains

Protective zone height Receiver Transmitter
2100 mm 3SF7842-6ER01 3SF7842-6ER00
2400 mm 3SF7842-6ES01 3SF7842-6ES00
2700 mm 3SF7842-6ETO01 3SF7842-6ET00
3000 mm 3SF7842-6EU01 3SF7842-6EU00
Standard device, 90 mm resolution

750 mm 3SF7842-6JG01 3SF7842-6JG00
900 mm 3SF7842-6JH01 3SF7842-6JH00
1050 mm 3SF7842-6JJ01 3SF7842-6JJ00
1200 mm 3SF7842-6JK01 3SF7842-6JK00
1350 mm 3SF7842-6JL01 3SF7842-6JL00
1500 mm 3SF7842-6JM01 3SF7842-6JM00
1650 mm 3SF7842-6JNO1 3SF7842-6JN0O0
1800 mm 3SF7842-6JP01 3SF7842-6JP00
2100 mm 3SF7842-6JR01 3SF7842-6JR00
2400 mm 3SF7842-6JS01 3SF7842-6JS00
2700 mm 3SF7842-6JT01 3SF7842-6JT00
3000 mm 3SF7842-6JU01 3SF7842-6JU00
Light arrays

No. of beams | Beam spacing

Receiver

Transmitter

Standard device, range 0.8 to 18 m

4 beams 300 mm 3SF7842-6MHO00 3SF7842-6MH01
3 beams 400 mm 3SF7842-6PG00 3SF7842-6PG01
2 beams 500 mm 3SF7842-6SE00 3SF7842-6SE01

Standard device, range 6 to 60 m

4 beams 300 mm 3SF7842-6MH50 3SF7842-6MH51
3 beams 400 mm 3SF7842-6PG50 3SF7842-6PG51
2 beams 500 mm 3SF7842-6SE50 3SF7842-6SE51
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94.3 Connection

3SF7844 light curtains and arrays

Transmitter
M12 connector for supply Pin Assignment
1 ASI+
3 4 . .
2 Unavailable / unassigned
3 ASI-
1 4 Unassigned
Receiver / transceiver
M12 connector for supply and | Pin Assignment
communication
1 ASI+
2 O O ! 2 GND auxiliary voltage
O 5 3 ASI-
3 O O 4 4 +24 V DC auxiliary voltage
5 Functional ground FE, can be connected if required

Empféanger/Transceiver (Lokal-Interface, 3SF7844)

Figure 9-18 M12 socket (8-pin)

Additional sensors (e.g. buttons) and actuators (e.g. indicator lights) can be connected to the

local interface in the connection cap of the device.

The assignment of the 8-pin local M12 device socket in the connection cap depends on the
integrated function package. You can use the SafetyLab PC software to individually assign

the inputs/outputs of the local interface to the different device functions.

A local connection box is available as an accessory. This divides the pins of the 8-pin M12
socket into six individual 5-pin M12 sockets, thereby making it easier to connect the sensors

and actuators.

For a description of this, refer to the manual for light curtains/arrays, which is available for

each specific function package.

390
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Receiver / transceiver (optional local connector panel, 3SF7844)

%R =] T A

—
( \ 3@ 5 0 5 @ 50 5 0, 3® 5 84
1
v Ze Ze Ze ! 2o

Figure 9-19 Connection example: local connector panel

o
[ ]
[ ]
[ ]

Depending on the version, five additional 5-pin M12 sockets may be available in the section
of the front panel on the device that does contain any optical equipment. These can be used
to connect muting sensors, for example.

The assignment of the 5-pin M12 sockets in the connection cap depends on the integrated
function package. You can use the SafetyLab PC software to individually assign the
inputs/outputs of the local connector panel to the different device functions. For a description
of this, refer to the manual for light curtains/arrays, which is available for each specific
function package.

3SF7842 light curtains and arrays
Transmitters and receivers (M12 connector for supply, including communication)

Receiver / transceiver
M12 connector for supply and | Pin Assignment
communication
1 ASI+
2 1 .
2 Unassigned
3 ASI-
3 4 4 Unassigned

AS-Interface system
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944 Diagnostics

3SF7844 light curtains and arrays

Transmitter

When the 7-segment display on the transmitter lights up, this means that the power supply
has been connected.

Operating status display Meaning
] 8 Hardware reset in start-stop torque
Ezz channel 1 S Sel-test in progress (for approx. 1 s)
€ channel 2 1 Normal operation, channel 1 set
5; i:;':er 2 Normal operation, channel 2 set
tg’ e . Point next to number: test ON, the transmitter is not
emitting valid pulses (jumpers 3 — 4 not closed)
F/x Device fault
Sicherheitshinweis x = fault number, displayed alternating with "F"
safety remark:
Vor Anschluss Betriebs-
anleitung beachtenl
Pay aftention to manual
prior fo Installation!
k{—:' Transmitter = J

AS-Interface system
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Receiver / transceiver

Four LEDs and two 7-segment displays indicate the operating statuses of the receiver.

Operating status display Description

LEDA1, red/green
LED2, orange
LED3, yellow
LED4, blue
7-segment displays

&
R

|0 | |0 |T (D

Parameterization interface for MagnetKey,
SafetyKey, or PC adapter cable

T
()

2110 [ 7]+
b —[ElO -

¢ —m O

d @O

\CJ Recelver == /

The messages on the 7-segment display refer specifically to the integrated function package
(blanking / muting / sequence control system) and are listed in the relevant device manual.

Meaning of the LEDs on the front panel of the receiver/transceiver

LED1 Meaning

Red Safety outputs in OFF status

Green Safety outputs in ON status

OFF Device without power supply

LED2 Meaning

Orange LED operating mode with internal start/restart inhibit in OFF status (LED1 red):
protective zone unoccupied

Orange Operating mode without/with internal start/restart inhibit in ON status (LED1 green):
weak beam indicated with unoccupied, effective protective zone

AS-Interface system
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LED3

Meaning

Yellow

Internal restart inhibit interlocked

Yellow, flashing 2 x

Two entries into protective zone expected (sequence control system function
package only)

Yellow, flashing 1 x

One entry into protective zone expected (sequence control system function
package only)

OFF

Restart inhibit unlocked or not active

LED4

Meaning

Blue

Special function in accordance with the integrated function package (blanking /
muting / sequence control system) activated (see device manual)

OFF

No special function

3SF7842 light curtains and arrays

Transmitter
When the 7-segment display on the transmitter lights up, this means that the power supply
has been connected.
Operating status display Meaning
( w 8. Hardware reset in start-stop torque
S Sel-test in progress (for approx. 1 s)
1 Normal operation, channel 1 set
2 Normal operation, channel 2 set
| | . Point next to number: transmitter in test mode
F /x | Device fault
/ L I \ x = fault number, fault number, displayed
alternating with "F"
The fault numbers are listed in the device
manual.
| channel 1
c channel 2
o test
§ selftest
O F failure
Sicherheitshinweis
safety remark:
Vor Anschluss Betriebs-
anleitung beachten!
Pay attention to manual
prior to installation!
\ — transmitter — /
AS-Interface system
394 System Manual, 11/2008, 3RK2703-3BB02-1AA1



Integrated safety systems: AS/safe

Receiver / transceiver

9.4 SIMATIC FS400 light curtains and arrays

Four LEDs and two 7-segment displays indicate the operating statuses of the receiver.

Operating status display Meaning
( W 8. Hardware reset in start-stop torque
S Sel-test in progress (for approx. 1 s)
1 Normal operation, channel 1 set
2 Normal operation, channel 2 set

ﬁ:l:l:ﬁ . Point next to number: double scan

I F/x |Device fault
alternating with "F"

manual.

C— |

QE: channel 1

channel 2
d - scan
selftest

1 failure a

receiver

x = fault number, fault number, displayed

The fault numbers are listed in the device

Meaning of the LEDs on the front panel of the receiver/transceiver

LED1 (c) Meaning
Red Safety outputs (OSSDs) in OFF status
OFF —
LED2 (d) Meaning
Green Safety outputs (OSSDs) in ON status
OFF —
LED3 (e) Meaning
Orange Weak beam
OFF —
AS-Interface system
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LED4 (f)

Meaning

Operating mode with internal RES function:

Yellow

Internal restart inhibit interlocked and protective zone unoccupied

OFF

Both OSSDs in OFF status (LED1=red), internal restart inhibit interlocked and
protective zone occupied

AS-i status LED in the connection cap of receiver:

LED arrangement |LED 3SF7844 3SF7842
a PWR (green) AS-i/FAULT (green/red)
b FAULT (red) Not available
3SF7844 3SF7842 Possible cause Possible remedial measures
AS-i FAULT | AS-i/FAULT
Green Off Green AS-i communication OK —
Flashing | Red Red The slave has the address 0 | Assign valid address
green (on delivery)
Green Red Red/yellow No AS-i communication: Ensure AS-i communication:
flashing e The master is switched off | e Switch on the master or
or offline. switch it to online mode.
e The slave is not e Reconfigure the master.
configured in the master.
e Theincorrect slave type is | ¢ Connect the correct
connected. module.
e The slave has the wrong |e Check/correct the slave
address. address.
Green Flashing | Flashing red Device fault Send device for repair.
red
OFF — Off No AS-i voltage, Switch on the AS-i voltage,
AS-i voltage connected with connect it properly,
incorrect polarity, measure the AS-i voltage
AS-i voltage too low (approx. 30 V DC)

396
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Diagnosis via AS-Interface

9.4 SIMATIC FS400 light curtains and arrays

The cyclic input/output data is used to transfer exactly one item of safe, binary data from the
ASlsafe slave to the master (or safety monitor):

Cyclic input data (4 bit)

Status of light curtain/array Input data bits Significance of the
DO ...D3 safe data
Protective zone unoccupied Valid code table 1

and start/restart inhibit is unlocked (if parameterized)

Protective zone is occupied

or start/restart inhibit is interlocked (if parameterized)

Value 0 (on all four bits) |0

Cyclic output data (4 bit)

The cyclic output data bits (from the point of view of the PLC) are not evaluated by the light

curtain/array.

Acyclic data

The acyclic parameter data can be used to exchange additional non-safety-oriented data
between the AS-i master and slave. The AS-i master can use a "parameter call" (write
parameter) to send four parameter bits to the slave whereby the slave responds by sending
four parameter echo bits back to the master. The parameter call must be triggered by the
user program. With a SIMATIC S7-300/400, this can be carried out using command 02 of the
AS-i master command interface (FC ASI_3422 (Page [71))). The parameter echo bits can only
be received if the parameter bits were sent.

The following table applies to 3SF7844 light curtains/arrays:

Parameter bit
(PLC / master = light curtain/array)

Signal assignment / meaning

PO

Must be set to 1.

P1 Must be set to 1.

P2 Control data M1, can be assigned to any input function of the receiver using
the SafetyLab PC software.
Factory setting:
no assignment

P3 Control data M2, can be assigned to any input function of the receiver using

the SafetyLab PC software.
Factory setting:
no assignment

AS-Interface system
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Parameter echo bit
(light curtain/array = PLC/master)

Signal assignment / meaning

PO

Diagnostic data M3, can be assigned to any output function of the receiver
using the SafetyLab PC software.

Factory setting:

0 = active protective zone unoccupied/ready to unlock

1 = protective zone occupied

Note: The status of the protective zone is indicated here, regardless of any
parameterized start/restart inhibit, that is, the message bit is not the same as
the safety-oriented data received via the cyclic input data.

P1

Diagnostic data M4, can be assigned to any output function of the receiver
using the SafetyLab PC software.

Factory setting:

0 = no fault/signal

1 = fault/contamination group signal.

P2

Not used

P3

Not used

The following table applies to 3SF7842 light curtains/arrays:

Parameter bit
(light curtain/array =» PLC/master)

Signal assignment / meaning

PO

Setting for the min. restart time:
0=100 ms
1 =500 ms (default value)

P1 Must be set to 1.
P2 Not used (recommended default value = 1)
P3 Not used (recommended default value = 1)

Parameter echo bit
(light curtain/array =» PLC/master)

Signal assignment / meaning

PO Not used
P1 Fault signal
P2 Not used
P3 Not used
Diagnosis cannot be carried out via the AS-i parameter channel.
AS-Interface system
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945 Technical specifications

3SF7844 light curtains and arrays

AS-i data

Slave type Standard slave

Suitable for AS-i master Spec 2.0

to Spec. ... (or higher)

AS-i slave profile 10.I1D 0.B

ID2, ID1 code Not available (replacement values: F, F)
Operating voltage in acc. with AS-Interface 265..316V

Specification

Auxiliary voltage Uaux 24 V DC (+/-20%)

Total power consumption from AS-i Typ. 50 mA

Current consumption from auxiliary voltage Uaux  Typ. 400 mA

Overcurrent protection: auxiliary voltage 1.25 A fuse, medium time-lag
Cycle time in acc. with AS-i Specification 5ms

Additional response time of AS-i system 40 ms

AS-Interface system
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946 Dimension drawings

3SF7844 light curtains and arrays
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Figure 9-20 Dimensions: 3SF7844 light curtain
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‘455>

Protective zone height (see order numbers (Page 385))

Total length = protective zone height A + 134 mm

(1)

Sealing cap Pg 9 (receiver only, for local interface)

400
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Figure 9-21 Dimensions: 3SF7844 light array

Additional dimensions applicable to light arrays only:

Type B C Beams
3SF7844-.M 1184 mm 300 mm 4
3SF7844-..P 1034 mm 400 mm 3
3SF7844-..S 734 mm 500 mm 2

AS-Interface system
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3SF7842 light curtains and arrays
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Figure 9-22 Dimensions: 3SF7842 light curtain

A Protective zone height (see order numbers (Page 385))

B Total length = protective zone height A + 84 mm

AS-Interface system
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Figure 9-23 Dimensions: 3SF7842 light array

Type B C Beams
3SF78 42-6M... 499 mm 300 mm 4
3SF78 42-6P... 599 mm 400 mm 3
3SF78 42-6S... 699 mm 500 mm 2

AS-Interface system
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9.5 SIMATIC FS600 laser scanners

9.5.1 Overview

The laser scanner is a highly versatile optical distance sensor for protecting hazardous
areas.

It uses a laser diode with transmission optics to continuously generate bundled light pulses,
which are scattered over the entire working range by an integrated rotating mirror. If any
objects or people enter the zone, the scanner evaluates the reflected light pulses and uses
the light propagation time to continuously calculate the exact position coordinates. If the
defined protective zone is violated, it initiates an immediate machine shutdown within the
system response time (via a suitable ASIsafe configuration). Depending on the operating
mode, the stop function is reset either automatically or after acknowledgement (via an
optional button that can be fitted on the laser scanner) when the protective zone is free.

The working range of the laser scanner covers 190°. The laser scanner detects people at a
distance of up to 4 meters (protective zone, safety oriented). People and objects can also be
detected at a distance of up to 15 meters for the purpose of outputting warnings (warning
zone, non-safety-oriented).

Four variable (can be set via the PC software) protective zone pairs for the protective and
warning zone mean that the laser scanner can be easily adjusted in line with requirements.
One protective zone pair can be active at any one time. The active protective zone pair can
be selected by means of switching contacts, which are connected to an M12 socket on the
laser scanner.

The laser scanner can be installed in stationary applications (e.g. on machines and in plants)
as well as mobile applications (e.g. vehicles, driverless transportation systems or traversing
trucks). In this way, different working ranges around a robot, for example, can be monitored
whereby the laser scanners operate consecutively with respect to space and time. This can
significantly increase plant availability.

AS-Interface system
404 System Manual, 11/2008, 3RK2703-3BB02-1AA1



Integrated safety systems: AS/safe
9.5 SIMATIC FS600 laser scanners

Protecting hazardous areas

Figure 9-24 Example of horizontal hazardous area protection with more than one protective zone pair
(SF = protective zone, WF = warning zone)

In driverless transportation systems, the four programmed protective zones (SF) (e.g. fast
(SF2), slow (SF1), left curve (SF3), and right curve (SF4)) can be protected. Unlike bumpers
or hoop guards, the laser scanner offers a larger protective zone and, therefore, allows
vehicles to be driven at higher speeds.

Figure 9-25 Example of route monitoring for driverless transportation systems (SF = protective zone;
optional warning zones not shown).

AS-Interface system
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Additional information

Laser scanners are available for standard wiring and with an integrated ASlsafe slave (or
also with integrated PROFIBUS interface).

The type variants for standard wiring and other bus systems are not covered here. The
following description only refers to the device with an integrated ASlsafe slave.

For the complete range of laser scanners, see catalog FS10 or visit the A&D Mall at:
www.siemens.com/automation/mall

Choose "Products".

On the left of the screen, choose the product path:

Automation and Drives = Sensor, Measuring and Testing Technology = Fail-safe Sensors
Then choose the products you want and download the required information.

The ASlsafe laser scanner requires a connection to the AS-i cable for bus communication
and a separate 24 V DC supply. It is connected via a 5-pin M12 connector (X1) on the top of
the housing. The laser scanner is assigned an AS-i address.

The scanner is equipped with a restart inhibit function (when a person/object is detected),
which can be activated/deactivated via the software. The optional "Start" button can be
connected via an additional 5-pin M12 connector (X4). A restart signal can also be sent via
AS-Interface (acyclic parameter data).

You can switch between protective zones via a 5-pin M12 socket (X3). The protective zone
pairs are activated by applying 24 V (pin 5) to the corresponding inputs (pin 1 ...4). The
second protective zone pair must always be activated before the first protective zone pair is
deactivated. The switchover must occur within 1 s. The switchover procedure must never be
configured to deactivate all the protective zone pairs. Except during the switchover
procedure, only one protective zone pair must be active at any one time.

The laser scanner complies with the following standards:
e Safety category 3 to EN 954-1
® Type 3 to IEC 61496-1 or EN 61496-3

LS4soft software

The LS4soft PC software can be used to parameterize and define the protective zones. The
software is required for commissioning and is supplied with the laser scanner. It also offers a
comprehensive range of diagnostic options.

To transfer the configuration and diagnostics data, a special PC cable with an infrared
adapter is required. This must be ordered separately (order no. 3RG7838-1DC). The 9-pin
SUB D connector is connected to the serial interface (e.g. COM1) of the PC. The infrared
adapter is placed in an appropriate position on the top of the ASIsafe laser scanner where it
is secured by a built-in permanent magnet. For more information, refer to the software
manual.

AS-Interface system
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@b LS4Soft - [E1x]
Datei Ansicht Einstellungen LS4 Konfiguration Schutz-/warnfelder LS4 Systemdaten Sicherheit  Hilfe

Anzeige der Melkontur | LS4 Kanfiguration | Definition der Schutz-/w/anfelder | LS4 Systemdaten |

QB Wanfeid 3 v DRNE R==X 2 220 & E @

1.730-

1.600-

1.500-]
1.400-]
1.300-
1.200-
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1.000-]
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0.800-]
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0100~

0.000-
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|
im LS4 aktive Feldpaare: 1 A
Busgewshlte Feldpaare: |3 X-Startpunkt -1.462 m Y-Startpunkt 1.730 m (@)
Datenquelle: ’ XEndpunkt 1170 m Y-Endpunkt -0.071 m \d
|LS4 connect |LS4 -> MeBbetrieb |PC -> Schutz-/wamfelddefinition [ Bk ||
g start| [ inbox - Microsoft Dutlook | [E] Microsalt PowerPaint - [4D..| &l L5450t | L) 1518

Figure 9-26  Defining the protective zone area using the LS4soft software

Setting the AS-i address

The addressing socket (X2) for setting the AS-i address is located on the top of the laser
scanner. The address is assigned as usual using the AS-i addressing unit.

AS-Interface system
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952 Order numbers

Laser scanner

Type

Order no.

SIMATIC FS620I laser scanners, protective zone 4 m radius
4 protective and warning zones incl. LS4soft software, AS-Interface connection

3SF7834-6DD00

SIMATIC FS660I laser scanners, vertical protection for hazardous areas and
entrances, protective zone 4 m radius,
4 protective and warning zones, incl. software with ASIsafe connection

3SF7834-6DE0OO

Accessories
Type Order no.
Assembly system, swivel-mounted, for easy adjustment 3RG7838-1AA

Adapter plate for LS4 laser scanner

3RG7838-1AB

Cleaning set comprising: cleaning fluid (1000 ml) cloths (100 pcs)

3RG78 38-7RS

PC connection cable for configuring the ASlsafe laser scanner, with 9-pin SUB D
connector for serial PC interface and infrared adapter for optical interface on laser
scanner

3RG78 38-1DC

M12 jumper plug for fixed assignment of protective zone pair SF1 (connection:
pin 1 - pin 5)

3RG78 38-1DF

953 Connection

@H ”@

@

o@oo

X1

© @

Figure 9-27 Position of the connections on the laser scanner

AS-Interface system
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X1: M12 connector for supply and communication

Pin Assignment

ASI+

GND auxiliary voltage
ASI-

Auxiliary supply + 24 V DC

| |WIN|->

Functional ground FE (mid contact of M12 connector), connect to plant ground

X2: AS-i addressing socket
For setting the AS-i address with an AS-i addressing unit

X3: M12 socket for switching protective zones

Pin Assignment

Input for selecting protective zone pair SF1
Input for selecting protective zone pair SF2
Input for selecting protective zone pair SF3
Input for selecting protective zone pair SF4
+ 24V DC for connection with an input

A |WIN |-~

X4: M12 connector for restart button

Pin Assignment

Unassigned

Input for restart

Unassigned

+ 24V DC for connection with an input

A |WIN |-~

Unassigned

X5: Window for infrared adapter

For configuring and diagnosing (locally) AS-Interface using PC software.

AS-Interface system
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954 Diagnostics

5

-\

S\ /

Figure 9-28 LEDs on the laser scanner

LED Color Meaning
1 Green Sensor is active, active protective zone is free
2 Yellow Warning zone is occupied
3 Red OSSD outputs are deactivated
4 Green OSSD outputs are activated
5 Continuous yellow light Restart inhibit
slow flashing (approx. 0.25 Hz) | Alarm
rapid flashing (approx. 4 Hz) Fault signal

Diagnosis via AS-Interface

The cyclic input/output data is used to transfer exactly one item of safe, binary data from the
ASlsafe slave to the master (or safety monitor):

AS-Interface system
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Cyclic input data (4 bit)

Status of laser scanner Input data bits Significance of the
DO ... D3 safe data

Protective zone unoccupied Valid code table 1

and start/restart inhibit is unlocked (if parameterized)

Protective zone is occupied Value 0 (on all four bits) |0

or start/restart inhibit is interlocked (if parameterized)

Cyclic output data (4 bit)

The cyclic output data bits (from the point of view of the PLC) are not evaluated by the laser
scanner.

Acyclic data
The acyclic parameter data can be used to exchange additional non-safety-oriented data
between the AS-i master and slave. The AS-i master can use a "parameter call" (write
parameter) to send four parameter bits to the slave whereby the slave responds by sending
four parameter echo bits back to the master. The parameter call must be triggered by the
user program. In SIMATIC S7-300/400, this can be carried out using command 02 of the
AS-i master command interface (FC ASI_3422 (Page [71))). The parameter echo bits can only
be received if the parameter bits were sent.
The following table applies to the ASlsafe laser scanner:

Parameter bit Signal assignment / meaning

(PLC / master = laser scanner)

PO Must be set to 1.

P1 Must be set to 1.

P2 Must be set to 1.

P3 Must be set to 1.

Parameter echo bit Signal assignment / meaning

(laser scanner = PLC / master)

PO 0 = diagnostic message "Alarm"

1 =no alarm

P1 See "Protective zone display" table

P2 See "Protective zone display" table

P3 Not used

AS-Interface system
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The diagnostic message "Alarm" can be configured using the LS4soft software.
The following alarm signaling types are available:

e No alarm
® Device alarm (e.g. face plate dirty)
® \Warning zone violated

® Device alarm, or warning zone violated

Protective zone display

Status of parameter echo bit Meaning

P2 P1

0 0 Protective zone pair SF1 active
0 1 Protective zone pair SF2 active
1 0 Protective zone pair SF3 active
1 1 Protective zone pair SF4 active

9.5.5

412

Technical specifications

AS-i data

Slave type Standard slave
Suitable for AS-i master Spec 2.0

to Spec. ... (or higher)

AS-i slave profile 10.1D 0.B

ID2, ID1 code

Not available (replacement values: F, F)

Operating voltage in acc. with AS-Interface
Specification

265..316V

Auxiliary voltage Uaux

24V DC (+/-20%)

Total power consumption from AS-i

Typ. 50 mA

Current consumption from auxiliary voltage Uaux

Typ. 400 mA

Overcurrent protection: auxiliary voltage

1.25 A fuse, medium time-lag

Cycle time in acc. with AS-i Specification

5ms

Additional response time of AS-i system

40 ms

AS-Interface system
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9.5.6 Dimension drawings
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Figure 9-29 Dimensions of the 3FS7834 laser scanners
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10.1 Extension plug

Overview

An extension plug or extension plug plus can be used to increase the maximum possible
cable length in an AS-Interface segment from 100 m to 200 m.

The extension plug / extension plug plus is a passive component and is installed at the point
in the network that is furthest away from the AS-Interface power supply unit. This point does
not need to be determined exactly; it is sufficient just to connect the extension plug /
extension plug plus somewhere near the end of the cable (= 10 m).

It is equipped with an M12 connector and can be connected with an AS-Interface M12
branch with degree of protection IP67.

The extension plug / extension plug plus is equipped with integrated undervoltage detector
for monitoring the AS-Interface voltage to ensure that the required voltage is present even at
the end of the bus cable. Undervoltage is indicated on the extension plug by means of a
diagnostics LED. The extension plug plus is equipped with an AS-i A/B slave and
communicates this diagnostics data directly to the AS-Interface master.

Setting the AS-i address

AS-Interface system

The AS-i address of the extension plug plus can be set by connecting the AS-i M12
connector to the addressing unit. No additional AS-i addressing socket is available.

The extension plug (not "plus") is not assigned an AS-i address.
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10. 1 Extension plug

10.1.2 Order numbers

Extension plug

Accessories

Type

Order no.

AS-Interface extension plug

3RK1901-1MX00

AS-Interface extension plug plus (with integrated A/B slave)

3RK1901-1MX01

Type

Order no.

AS-Interface transition from AS-i cable to M12 socket

3RX9801-0AA00

Further transitions: see accessories for the K20 compact module

10.1.3 Connection

degree of protection IP67 (PIN1: Uasi +, PIN3: Uasi -).

Figure 10-1  Extension plug with M12 branch

Segment with max. 200 m:

416

Master Power supply unit

i] ! Slave Slave Slave Slave Slave Slave Slave

The extension plug / extension plug plus is connected to an AS-Interface M12 branch with

AS-i
Extension plug

Slave '

® ® ® ® ® ® ®
el lom o i eml lom 0w i
O O [©] O O O O O
.06 ..6..6 .06 .06 “6“6 .06

200 m

Figure 10-2 Extension plug in a segment

AS-Interface system
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10.1 Extension plug

10.1.4 Diagnostics

Extension plug

If the minimum voltage as defined by the AS-Interface Specification is undershot, this is
indicated on the extension plug when the green LED starts flashing. If the AS-Interface
voltage is sufficient, however, it is lit up continuously. To detect undervoltage, the LED is
configured with a delay so that even momentary voltage dips can be detected.

LED display
LED Possible cause Possible remedial measures
Green Normal operation, —
AS-i voltage OK
Flashing green | Undervoltage, e Move the AS-i power supply unit.
AS-i voltage < 26.5V e Increase the cross-section of the
AS-i cable.

¢ Reduce the load caused by
slaves/sensors.

e Check whether or not the network
quality is still sufficient despite

undervoltage.
OFF No AS-i voltage, Switch on the AS-i voltage, connect it
AS-i voltage connected with incorrect properly,
polarity, measure the AS-i voltage
AS-i voltage too low (approx. 30 V DC)

The condition for undervoltage must be present for at least 5 ms in order to be signaled via
the LED. The undervoltage message is displayed for at least 100 ms, even if the voltage only
drops momentarily.

Extension plug plus

The extension plug plus is equipped with an AS-i A/B slave and does not have a diagnostics
LED.

If the minimum voltage is undershot, this event is sent as digital input data directly to the
AS-Interface master. Two different voltage values can be set as the threshold value; these
can be selected by setting the output bits. Two different input bits can be used to distinguish
between brief and longer voltage dips.

AS-Interface system
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Assignment of the inputs DI 2 - DI 3

Input Status Meaning

DI 2 0 Undervoltage detected with duration > 50 ms
1 No undervoltage

DI 3 0 Undervoltage detected with duration > 5 ms
1 No undervoltage

Assignment of outputs DO 0 - DO 1

Input Status Meaning

DIO — Not used

DI 1 0 Threshold value for undervoltage 26.5 V
Threshold value for undervoltage 23 V

10.1.5 Technical specifications

Order no. 3RK1901-1MX00 3RK1901-1MX01
Extension plug Extension plug plus

Slave type No integrated slave A/B slave
Suitable for AS-i master AS-i Spec. 2.0 AS-i Spec. 2.1
to Spec. ... (or higher)
AS-i slave profile 10.1D.ID2 — B.A.E
ID1 code (factory setting) — 7
Operating voltage in acc. with 26.5..316V
AS-Interface Specification
Reverse polarity protection Available
Total power consumption <10mA <15 mA
Degree of protection IP67
Ambient temperature -25 ... +85°C
Connection to AS-Interface Via M12 plug connector

PIN 1: Uasi +

PIN 3: Uasi —

AS-Interface system
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10.1 Extension plug

10.1.6 Dimension drawings

T L) LEDT L)
QX e L &
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3RK1901-1MX00 3RK1901-1MX01
—> 10 e —> 10 e
45 > 55 >

Figure 10-3 Dimensions of the extension plug / extension plug plus

AS-Interface system
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10.2 Repeaters
10.2 Repeaters
10.2.1 Overview

In its basic configuration, an AS-i network comprises one segment with a maximum cable
length of 100 m. An extension plug can be used to increase the length of the cable to 200 m.

If this is insufficient, however, you can use one or more repeaters.

A repeater extends an existing segment with an additional segment, which can have a
maximum cable length of 100 m (without an extension plug) or 200 m (with an extension

plug).
Each segment requires a separate AS-i power supply unit.

The additional power supply can increase the current supply for slaves/sensors and lower
the voltage drop on the AS-i cable.

Properties of the repeater:

420

Slaves can be installed in both segments (upstream and downstream of the repeater).

The two AS-i cable segments are electrically isolated, that is, fault signals/EMC and
ground faults are blocked on the repeater.

The repeater reconstructs the bit information in the AS-i telegram.

A maximum of two repeaters connected in series can be used if an AS-i extension plug is
not used.

When an AS-i extension plug is used (in segment 1 or/and segment 2), repeaters must
not be connected in series.

Several repeaters can be connected in parallel (star configuration).

When several repeaters are used in a combination of parallel and series connections
(tree configuration), the cable length can be extended to several kilometers. For the sake
of clarity, however, catalogs and brochures usually state maximum total lengths of no
more than a few hundred meters. Even when repeaters are used, the maximum number
of slaves that can be connected is 31 (without A/B slaves) or 62 (with A/B slaves).

Repeaters can also be used in conjunction with ASIsafe slaves and safety monitors or
F-Link.

The AS-i addresses (and any safety monitors) can be distributed across the segments as
required. The only restriction here is that no more than 35 load equivalents are installed
in each segment to prevent the communications voltage from being attenuated
excessively. The following equivalences apply:

Standard slave (incl. ASlsafe slave) = 1 load equivalent

A/B slave = 0.5 load equivalent

Safety monitor = 1 load equivalent

Repeater (per segment connection) = 1 load equivalent

AS-Interface system
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10.2 Repeaters

— Other components without an AS-i address (e.g. ground fault detector) = 1 load
equivalent,
Example:
Segment with 20 standard slaves (incl. ASIsafe slaves), 10 A/B slaves, 3 safety
monitors, 1 repeater, 1 ground fault detector.
Result:
20+10x 0.5+ 3+ 1 + 1 = 30; this is a permissible configuration because the load
equivalent is < 35.

® The repeater is designed symmetrically, that is, it does not matter whether or not the AS-i
master is installed in segment 1 (upstream of the repeater) or in segment 2 (downstream
of the repeater).

® The repeater can be installed anywhere on an AS-i cable. The AS-i flat cable of each
segment is fed through the repeater without interruption. If necessary, the cable can end
in the repeater.

Setting the AS-i address
A repeater is not assigned an AS-i address.

10.2.2 Order numbers

Type Order no.

Repeater for AS-Interface for cable extension, incl. mounting plate 6GK1210-0SA01

AS-Interface system
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10.2 Repeaters

10.2.3 Connection

7
h

N
Iy —-|

Figure 10-4 Connecting the repeater

To commission the repeater, carry out the following steps:

Step

Procedure

1

Insert the AS-i cables into the cable routings on the mounting plate:
top = AS-i cable segment 1 (AS-i 1), bottom = AS-i cable segment 2 (AS-i 2).

If a cable ends in the repeater, use the gasket set 3RK1902-0AR00.

Screw the repeater onto the mounting plate.
The LEDs light up when the AS-i voltage has been applied.

422
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10.2 Repeaters

Structure
® Slaves can be used on both sides of the repeater
® An AS-Interface power supply is required on both sides
® FElectrical isolation of the two AS-Interface shaped cable lines.
Separate display of the correct AS-Interface voltage for each side.
® Max. two repeaters can be connected in series (max. cable length 300 m)
® Several repeaters can be connected in parallel (star configuration)
Master ~ Power Supply Power Supply

i] ! Repeater !

Slave Slave Slave Slave Slave Slave Slave Slave
@ @ @ @ ® ° @ @ @ @
20| [0 [0 =0 @ 20| [0 [0 =0
¢] [¢] O ¢] ® O [¢] O ¢]
e Red i el v ® e red i s v
100 m 100 m

Figure 10-5 Repeater: integration in the AS-i network

Maximum configuration: 600 m with repeaters

Repeaters can be used to increase the length of the cable. Since repeaters cannot be
connected in series when they are used in conjunction with AS-i extension plugs, this results
in @ 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). Repeaters can be connected in

parallel in a star configuration each with up to 200 m long segments.

AS-i Power Suppy Master Power Supply AS-i Power Supply AS-i
Extension Plug H m H Extension Plug H Extension Plug

Slave Slave Repeater Slave Slave Repeater Slave

® ® & O ® ® 2 e ® ®
220 25 % 0 20 E 20 20
® ®
23 23 0o 23 23 2o 23| 125
200 m 200 m 200 m
600 m

Figure 10-6 Repeaters in combination with extension plugs for a maximum configuration of 600 m
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10.2 Repeaters

10.2.4 Diagnostics

The LED lights up if the AS-Interface voltage is correct.

LED per segment

LED Possible cause

Possible remedial measures

Green | Normal operation,
AS-i voltage OK

OFF No AS-i voltage,
AS-i voltage connected with incorrect polarity,
AS-i voltage too low

Switch on the AS-i voltage, connect it

properly,
measure the AS-i voltage (approx. 30 V DC)

10.2.5 Technical specifications

Order no. 6GK1210-0SA01
Slave type No integrated slave
Suitable for AS-i master AS-i Spec. 2.0

to Spec. ... (or higher)

AS-i slave profile 10.1D —

ID2 code _

Operating voltage in acc. with AS-Interface Specification 26.5...31.6V

Total power consumption from AS-Interface

< 40 mA per segment

10.2.6 Dimension drawings

Repeater

The dimensions of the repeater are the same as those for the housing of the K45 compact

modules (Page 201)).

424
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10.3 Extenders

10.3 Extenders

10.3.1 Overview

The extender has almost the same function as the repeater, but with the following
differences:

The AS-i master only is connected in segment 1. The AS-i power supply unit and slaves
must not be installed in segment 1. (Data decoupling required for the AS-i system is
integrated in the extender for segment 1.)

The AS-i power supply unit, the slaves, and any safety monitors are connected to
segment 2.

No electrical isolation of the two AS-i cable segments.

Segment 1 is automatically supplied from segment 2, whereby the current for segment 1
is restricted to 100 mA. For this reason, the extender can only be used in conjunction with
AS-i masters that are supplied via a separate voltage source. Extenders cannot be used
in conjunction with DP/AS-i Link20E because Link20E requires approx. 200 mA from the
AS-i cable. The same applies to other AS-i masters (e.g. DP/AS-i Link Advanced with
internal supply via AS-i).

Several extenders cannot be connected in series or in parallel.

A maximum of one extender and one repeater connected in series can be used if an AS-i
extension plug is not used.

When an AS-i extension plug is used (in segment 1 or/and segment 2), extenders and
repeaters must not be connected in series. If an AS-i extension plug is installed in
segment 1, it must be located near the AS-i master.

The extender is used, for example, where the AS-i master (in the cabinet) is installed far
away from the installation location of the slaves (machine configuration).

Setting the AS-i address
The extender is not assigned an AS-i address.

10.3.2 Order numbers

AS-Interface system

Type Order no.
Extender for AS-Interface for remote master installation (up to 100 m) incl. FK-E | 6GK1210-1SAQ0
base
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10.3 Extenders

10.3.3 Connection

The FK-E coupling module is suppled with the extender.

Coupling module
FK-E

\ LED display

—< Line 1
5 Line 2

Figure 10-7 Connecting the extender

To commission the extender, carry out the following steps:

Step Procedure

1 Insert the AS-i cables into the cable routings on the coupling module:
top = AS-i cable segment 1 (line 1), bottom = AS-i cable segment 2 (line 2).

If a cable ends in the extender, use the gasket set 3RK1902-0AR00.

2 Screw the extender onto the coupling module.
The LEDs light up when the AS-i voltage has been applied.

AS-Interface system
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10.3 Extenders

Using the extender

The AS-Interface extender is used in applications in which the master is located some
distance away from the actual AS-Interface installation.
The extender has the following characteristics:

e Masters can be located at a distance of up to 100 m from the AS-Interface segment.
® Slaves can only be used on the side of the extender that is not facing the master.

® A power supply is only required on the side that is not facing the master.

® No electrical isolation of the two lines.

® The correct voltage is displayed.

Master Power supply unit

l I
-
Extenders Slave Slave Slave Slave
D @ @
20| [0l [0 =0
] ¢} O ]
D =o| e v

100 m 100 m

Figure 10-8 Integrating the extender in the AS-i network

10.3.4 Diagnostics

The LEDs have the same function as those for the repeaters (Page 424).

10.3.5 Technical specifications

Order no. 6GK1210-1SA00
Slave type No integrated slave
Suitable for AS-i master AS-i Spec. 2.0

to Spec. ... (or higher)
AS-i slave profile 10.I1D —

ID2 code —_

Operating voltage in acc. with AS-Interface 26.5..316V
Specification

Total power consumption from AS-Interface <100 mA
Note

An extender cannot be operated on DP/AS-Interface Link 20E if it does not have its own
power supply.

AS-Interface system
System Manual, 11/2008, 3RK2703-3BB02-1AA1 427



System accessories

10.3 Extenders

10.3.6 Dimension drawings

The dimensions of the extender are the same as those for the housing of the overvoltage
protection module (Page 445) (but without grounding cable).

AS-Interface system
428 System Manual, 11/2008, 3RK2703-3BB02-1AA1



System accessories

10.4 Addressing unit

10.4 Addressing unit

10.4.1 Overview

Function

AS-Interface system

To exchange data with the master, all nodes must be addressed before they are integrated
in the AS-Interface network. This can be carried out:

e Offline with an addressing unit
® Online by the AS-Interface system master

The addresses are the values 1 to 31 (or 1A to 31A and 1B to 31B for the extended
AS-Interface Specification 2.1).

A new slave that has not yet been assigned its own address has the default address 0. It is
identified by the master as a new, non-addressed slave and, as such, does not yet take part
in standard communication.

Addresses can be assigned as required, that is, it does not matter whether the first slave is
assigned address 21 or 1, for example.

® Reads the slave address 0 to 31, A/B

® Reads the 10 and ID codes of the slaves

e Standard and extended ID code1 and ID code2

e Standard and extended addressing mode in acc. with AS-Interface version 2.1

® Programs ID code1

® Functional check of slaves: read inputs and write outputs of digital/analog slaves

® AS-Interface test: measure the voltage (measurement range: 0 to 35 V) and current
consumption (measurement range: 0 to 100 mA) of the AS-Interface bus.

® Save: complete plant configurations can be saved (profile of all the slaves, also with
extension in accordance with AS-Interface specification 2.1)

® Detects all plant components
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10.4 Addressing unit

104.2 Order numbers

Addressing and diagnostic unit

Type

Order no.

socket

AS-Interface addressing and diagnostic unit for active AS-i modules, 3RK1904-2AB01
intelligent sensors, and actuators, with functionality to v2.1 with M12

Accessories

Type

Order no.

AS-Interface coupling module FK/address, with integrated addressing | 3RK1901-1MA00
socket, for 2 AS-Interface cables (yellow), connection with insulation
displacement method EMS (electromagnetic interface)

M12 - M12 connection cable, 3-pin, with 1.5 m PUR cable, black, 3RX8000-0GF32-1AB5
3 x 0.34 mm?2, straight cable plug, straight connector

10.4.3 Technical specifications

Order no.

3RK1 904-2AB01

Power supply

4 batteries IEC LR6 (NEDA 15)

Ambient conditions

Ambient temperature

0..+55°C

Storage temperature

-20 ... +55°C (without batteries)

Relative humidity

Max. 75%, (without condensation)

Height above sea level Up to 2,000 m
Location Indoors only
Mechanical design

Degree of protection IP40

Dimensions (W x H x D)

84 x 195 x 35 mm

Connection via M12 socket:

Pin 1:
Pin 3:
Pin2/4/5:

ASI+
ASI-/ GND
IR addressing

To save the battery, the system is shut down automatically approx. 1 min after the last
operator action to ensure that at least 2,500 device addressing operations can be performed.
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10.5 Analyzer

10.5 Analyzer

10.5.1 Overview

Online statistics

Data mode

AS-Interface system

The AS-Interface analyzer is used for checking AS-Interface networks. This ensures that
faults can be identified systematically and facilitates continuous monitoring.

This device can help identify installation errors (e.g. insecure contacts or EMC faults with
extreme loads).

The user-friendly software allows users without specialist knowledge of AS-Interface to
assess the quality of entire networks. The AS-Interface analyzer also allows commissioning
and servicing tasks to be documented by creating test reports for the recordings performed.

Trigger functions allow expert AS-Interface users to carry out detailed diagnoses.

As a passive node, the AS-Interface analyzer "listens in" on communication in the
AS-Interface network. The device is also supplied from the AS-Interface cable.

The analyzer interprets the physical signals in the AS-Interface network and records
communication.

An RS232 interface is used to transfer the data acquired on a PC (e.g. notebook) where it
can be evaluated using the diagnostics software supplied.

This mode provides an overview of the existing AS-Interface system. The error rates for
each slave are represented in a traffic light format (green, amber, red).

The bus configuration and the slave data that is currently being transferred are clearly
displayed.

The extended statistics function can be used to determine the error rate as the number of
transferred or invalid bus telegrams.

The bundle error overview provides a graded overview of how many telegram repetitions
have occurred so that users can perform a targeted, predictive assessment of the transfer
quality.

In this mode, the analyzer displays not only the digital input/output values but also the
current analog values as well as the input status of the safety slaves.
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10.5 Analyzer

Trace mode

Test report

This mode provides a comprehensive range of trigger functions as well as trace and view
filters in a similar format to that of the field bus analyzer.

An external trigger input and output round off the functional scope allowing even the most
complex errors to be located.

For troubleshooting in conjunction with safety monitor applications, status changes in the
code tables for safety slaves are detected and evaluated.

The recorded data of the online statistics can be easily output and documented via a test
report. Verification of the status of the plant for approvals or servicing tasks can then be
provided.

The measurement Wizard records the bus signals for a variable duration, thereby triggering
creation of an automatic test report. This allows the quality of AS-i plants to be checked
using standardized procedures.

10.5.2 Order numbers

Analyzer

Accessories

432

Type Order no.
AS-Interface analyzer V2 diagnostic unit with functionality to V2.1 3RK1904-3AB01
Extended version with ASIsafe evaluation and measurement Wizard

Type Order no.
M12 cable connector, 4-pin, with 5 m PUR cable, black, 4 X 0.34 mm2 | 3RX8000-0CD42-1AF0
AS-Interface transition from AS-i cable to M12 socket 3RX9801-0AA00
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10.5 Analyzer

10.5.3 Connection

Master
M12 branch I I I
Slave Slave Slave Slave
AS-Interface Analyser PC

Figure 10-9 Connecting the analyzer to the AS-i network

AS-Interface system
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10.6 Ground fault detection module

10.6

10.6.1

Function

Test / reset

Ground fault detection module

Overview

"... Ground faults in control circuits must not cause machines to start unintentionally, cause
dangerous machine movements, or prevent machines from shutting down (EN 60204, part 1
or DIN VDE 0113)".

The AS-Interface ground fault detection module can be used to ensure that these
requirements are fulfilled. This SlimLine module reliably detects and reports ground faults in
AS-Interface systems.

The following ground faults are detected:

® AS-i "+" ground fault

e AS-i"-" ground fault

® Ground faults in sensors and actuators supplied by the AS-Interface voltage.

One module for each AS-Interface network is sufficient.

The ground fault is detected by the module, displayed via an LED, and signaled via two
signaling outputs (1. no ground fault / O.K.; 2. ground fault / fault). The ground fault signal is
stored in the module. Once the ground fault has been rectified (and not before), the module
can be reset by switching off the AS-Interface voltage, pressing the "Reset" button, or by
applying a high level at the floating remote reset input.

External auxiliary voltages are not monitored by this module with respect to ground faults.

Carry out regular checks to ensure that the module is functioning properly:

When you press the TEST/RESET button very briefly (< 2 s), this simulates a ground fault
and the FAULT output is set. This status remains until the system is reset with the
TEST/RESET button (> 2 s). This sets the OK output and resets the FAULT output. The
system cannot be reset when a ground fault is present.

The module can also be reset by means of a high level at the floating remote reset input
(R-RES). Again, the system cannot be reset when a ground fault is present.

The test function results in a ground fault. Switch the system to a safe state prior to the test.

Setting the AS-i address

434

The ground fault detection module is a passive module without IC and, therefore, does not
require its own address in the AS-Interface network.
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10.6.2 Checking for ground faults with a voltage measuring instrument

A ground fault anywhere in the AS-i cable can be detected using a high-resistance voltage
measuring instrument (Ri >= 20 MQ, e.g. digital multimeter).

Procedure:

1. Set the measuring instrument to voltage measurement (V DC).
2. Connect the minus measuring lead to the system ground/ground.
3a. Connect the plus measuring lead to AS-i plus.

e \Without a ground fault, a voltage of approx. 15V (+/- 3 V) is set. (Since the AS-i cable is
ideally only set via a capacitive voltage divider symmetrically with respect to system
ground, the measured voltage may drift slightly due to the internal resistance of the
measuring instrument.)

e |f a ground fault vis-a-vis AS-i plus occurs, the voltage can drop to as low as 0 V
(depending on the resistance in the ground connection).

® [f a ground fault vis-a-vis AS-i minus occurs, the voltage can increase to as much as the
maximum AS-i voltage (approx. 30 V, and depending on the resistance in the ground
connection).

Alternative:
3b. Connect the plus measuring lead to AS-i minus.

e Without a ground fault, a negative voltage of approx. -15 V (+/- 3 V) is set. (Since the AS-i
cable is ideally only set via a capacitive voltage divider symmetrically with respect to
system ground, the measured voltage may drift slightly due to the internal resistance of
the measuring instrument.)

® |f a ground fault vis-a-vis AS-i plus occurs, the voltage can increase to as much as the
maximum AS-i voltage, that is, a negative voltage as low as approx. -30 V is measured
(depending on the resistance in the ground connection).

e [f a ground fault vis-a-vis AS-i minus occurs, the voltage can drop to as low as 0 V, that
is, a slight negative voltage about 0 V is measured (depending on the resistance in the
ground connection).

Note

Since the connected sensors are supplied by the AS-i voltage, a ground fault on the sensor
cable also causes a ground fault on the AS-i cable (with the exception of modules with
floating inputs).

If the outputs are supplied from the AS-i cable, the same applies to the actuator cables.

The cause of a ground fault could be anywhere in the AS-i network. Due to the flexibility of
the topology, no measurement procedure exists for automatically determining the location of
the fault.

AS-Interface system
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10.6 Ground fault detection module

Tips for locating ground faults:

10.6.3

436

® Are cables moved constantly?

e Have any cables been driven over or otherwise damaged by vehicles (e.g. fork-lift
trucks)?

® |f possible, disconnect the AS-i cable segment by segment (AS-i plus and minus cable)

® Disconnect neuralgic sensor cables one after the other or disconnect entire modules (and
connected sensors) one after the other from the AS-i cable (AS-i plus and minus cable).

Check whether — as described above — a ground fault exists using the voltage measuring
instrument.

® Check the AS-i cable and sensor cables for insulation faults (chafing points, compression,
cuts, frayed litz wires at the terminals, even in prefabricated connectors, wet cable
connectors, etc.) and replace if necessary.

e Make sure that all the cables are properly connected (AS-i cable and sensor cables; see
note above - must not be connected at any point to ground or external voltage).

® Once the errors have been rectified, the ground fault detection module must be reset
(press the RESET/TEST button for = 2 s or remote reset).

Order numbers

Type Order no.
Ground fault detection module, screw terminals 3RK1408-8KE00-0AA2
Ground fault detection module, spring-loaded terminal | 3RK1408-8KG00-0AA2
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10.6 Ground fault detection module

10.6.4 Connection

+24 V
AS-i- =+ T+
@ @ @ . Terminal 2 and terminal 3
ASi+ R-RES - lead to functional ground (FE)
@ @ @ <=> 24V % each via separate cable.
0 AS-i - R-RES L+ Connection cable can
TEST/ Iso be tested.
E©RESET 5== 7== also be teste
OR-RES J_
ASI+ 4 —| 2=
OOoK. AS-Interface Reset
OFAULT J_
ASI-1 3T+
I ¢ o=
L24+ O.K.FAULT
5 O 8(: 5 10(: o O 12(:
M24 M24 M24 - OK| FAULT M24 M24 M24
[J —FE
M
Figure 10-10 Connections on the ground fault detection module
Connection cross-sections
Cable Screw terminals Spring-loaded terminals
Single-core 1x0.5...4.0 mm? 2x0.25... 1.5 mm?
2x0.5..25mm?
Finely stranded with wire end ferrule 1x0.5...2.5mm? 2x0.25... 1.5 mm?
2x0.5..1.5mm?
Finely stranded without wire end ferrule — 2x0.25 ... 1.5 mm?
AWG cables, single or multi-core 2x20to 14 2x241016

AS-Interface system
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10.6 Ground fault detection module

10.6.5 Diagnostics

LED: AS-i

AS-i Possible cause Possible remedial measures
Green AS-i voltage present —

OFF No AS-i voltage, Switch on the AS-i voltage,

AS-i voltage connected with incorrect polarity,
AS-i voltage too low

connect it properly,
measure the AS-i voltage (approx. 30 V DC)

LEDs: OK and FAULT

OK FAULT Possible cause Possible remedial measures

Green OFF No ground fault —

Red OFF Ground fault detected —

OFF OFF No AS-i voltage Switch on AS-i voltage
LED: R-RES

R-RES Meaning

Yellow Reset signal present

OFF —

AS-Interface system
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10.6 Ground fault detection module

10.6.6 Technical specifications

Order no.

3RK1408-8KE00-0AA2 3RK1408-8KG00-0AA2

Connection type

Screw terminals Spring-loaded terminals

Slave type The ground fault detection module is not equipped with a slave and does not
require an AS-Interface address.

Rated operating voltage 24 .48V

Total power consumption <40 mA

Approvals

Degree of protection 1P20

Ambient temperature -25...+70°C

Storage temperature -40 ... +85 °C

Low signal range Iin <1.5mA

High signal range

Uin =210V

I <40 mA

Current-carrying capacity
DC 12

1 A (max. 2 A per module)

DC 13 500 mA (24 V)
DC 13 200 mA (48 V)
Switches 2x 106

Assignment of the terminals

: AS-i - connection

: Connection for system ground

: Connection for system ground (for test function)
: AS-i + connection

: Remote reset input (R-RES)

: Remote reset ground (-)

: External power supply for signaling outputs L24+
: Signaling output OK

9: Signaling output FAULT (ground fault signal)

10: External power supply for signaling outputs M24
11: Minus connection for signaling output M24

12: Minus connection for signaling output M24

O~NO A WN =

Notes

When repeaters are used, note that a ground fault detection module is used for
each AS-Interface segment (no. of AS-Interface power supply units = no. of
ground fault detection modules).

Uaux should be fused with 2 A time-lag fuses.

The service life of the relay increases when inductive consumers with
free-wheeling diodes are used.

Route terminals 2 and 3 via separate cables to the system.

AS-Interface system
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10.6 Ground fault detection module

10.6.7
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Dimension drawings
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Figure 10-11 Dimensions: ground fault detection module
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10.7 Overvoltage protection module

10.7 Overvoltage protection module

10.7.1 Overview

The AS-Interface overvoltage protection module protects downstream AS-Interface devices
or individual system sections in AS-Interface networks against mains-borne overvoltage that
can potentially be caused by switching operations or distant lightning strikes.

In the lightning protection zone concept, the overvoltage protection module is located at the
transition from zone 1 to 2/3. Direct lightning strikes must be handled by additional protective
measures at the transitions from lightning protection zone 0A to 1.

The AS-Interface overvoltage protection module can now also be used to integrate
AS-Interface in the overall overvoltage protection concept of a plant or machine.

The module has the same design and degree of protection (IP67) as the AS-Interface user
modules and is also connected in the same way. It is a passive module without AS-i IC and,
therefore, does not require its own address in the AS-Interface network.

It can be connected to an AS-Interface system via the FK-E or PG-E coupling module. The
EEMS interface can be used to protect the AS-Interface cable and auxiliary voltage cable
against overvoltage.

Overvoltage is discharged via a grounding cable with a green/yellow oil-resistant outer
sheath. This cable is fixed permanently in the module and must be connected with low
resistance to system ground.

Rated discharge current Ig,

The rated discharge current is the peak value of a surge current with the wave form
8/20 microseconds for which the overvoltage protection module is rated in accordance with a
specific test program.

With the waveform 8/20, 100 % of the value is achieved after 8 microseconds and 50 % after
20 microseconds.

Protection level Up

The protection level of an overvoltage protection module is the maximum momentary value
of the voltage at the terminals as determined by means of individual tests.

The protection level characterizes the capability of an overvoltage protection module to limit
overvoltage to a residual level.

Accessories

An FK-E or PG-E coupling module is required for connecting the AS-Interface cable and the
auxiliary power supply cable.

AS-Interface system
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10.7 Overvoltage protection module

Installation guidelines

AS- AS-
Uss Inter- Inter-
face face

l_l

Device without ground connection
Application Application - grounding of mounting plate
L Device with — Mounting plate
ground connection T

USS = Overvoltage protection

Figure 10-12 Installation guidelines for overvoltage protection modules
The protection modules and devices to be protected must grounded via a joint grounding

point (equipotential bonding). If devices with total insulation are protected, their mounts must
also be included in the grounding points.

Application example

Zone 1 | Zone 2 1‘ Zone 1
| \

. _|AS- | _|As- . As- | _|As- ||
Uss | | [inter-| |Inter- " Inter-| | Inter-[ | | USS
. |face face face face \
| |

Equipotential bonding

Protection approx. 0.5 m to left (system ground)
I

I
Protection approx. 5 m to right USS = Overvoltage protection module

Figure 10-13 Application example for overvoltage protection modules

Setting the AS-i address

The overvoltage protection module is not equipped with a slave, which means that it does
not require an AS-Interface address.

10.7.2 Order numbers

Type Order no.
Overvoltage protection module 3RK1901-1GA00

FK-E coupling module for AS-i cable (yellow) and | 3RG9030-0AA00
AUX-POWER cable (black)

AS-Interface system
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10.7 Overvoltage protection module

10.7.3 Connection
Coupling module
FK
FK-E
PE
PG-G
\ LED display
K AS-i
5 AUX POWER
Grounding cable max. 1 m
1.5 mm? (AWG 16)
Oil-resistant
Figure 10-14 Connecting the overvoltage protection module
To commission the overvoltage protection module, carry out the following steps:
Step Procedure
1 Insert the AS-i cable or 24 VV DC auxiliary power cable (AUX POWER) into the cable
routing(s) of the coupling module.
2 Screw the overvoltage protection module onto the coupling module. The LEDs light up
when the AS-i / AUX POWER has been applied.
3 Connect the grounding cable with low resistance to the joint ground for the AS-i device to
be protected.
10.7.4 Diagnostics
LED: AS-i
AS-i Possible cause Possible remedial measures
Green AS-i voltage present —
OFF No AS-i voltage, Switch on the AS-i voltage,

AS-i voltage connected with incorrect polarity,
AS-i voltage too low

connect it properly,
measure the AS-i voltage (approx. 30 V DC)

AS-Interface system
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10.7 Overvoltage protection module

LED: AUX POWER

AUX POWER | Possible cause Possible remedial measures

Green AUX POWER present —

OFF No AUX POWER Switch on AUX POWER,
connect properly,

10.7.5 Technical specifications

Order no.

3RK1901-1GA00

Slave type

The overvoltage protection module is not equipped with a
slave, which means that it does not require an AS-Interface
address.

Overvoltage protection For AS-Interface For AUX power
Rated discharge current Isn with waveform 8/20

e Core-prot. cond. 10 kA 10 kA

e Core-core 0.5 kA 0.5 kA
Protection level Up for Isn

e Core-prot. cond. <1.8kV <1.8kV
e Core-core <100V <70V
Protection level Up for 1 kV / us

e Core-prot. cond. <700V <600V
e Core-core <50V <40V
Degree of protection IP67
Ambient temperature -25...+85°C
Storage temperature -40 ... +85°C

444
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10.7 Overvoltage protection module

10.7.6 Dimension drawings
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Figure 10-15 Dimensions: overvoltage protection module

45

Y
5.3

B
796

66
80

[=
J_.
)

J
2

N
b
e_
TO
|
;

31 20

Cut-out section for mounting on
mounting rail to DIN EN 50 022

Figure 10-16 Coupling module for installing the overvoltage protection module

AS-Interface system
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70.8 Other accessories

10.8

10.8.1

10.8.1.1

2

446

Other accessories

AS-Interface shaped cable

Overview

The actuator-sensor interface, the networking system used for the lowest field range, is
characterized by the ease with which it can be assembled and installed. A new connection
system has been specially developed for AS-Interface,

whereby the network nodes are connected by the AS-Interface cable. This two-core cable
has a trapezoidal profile to protect against incorrect polarity.

Connections are established with the insulation displacement method, whereby contact pins
penetrate the shaped AS-Interface cable to provide secure contacting with the two cores.
The cables do not need to be cut or stripped. which means that AS-Interface nodes (e.g. I/O
modules, intelligent devices) can be connected in no time at all. The devices can also be
quickly and easily replaced.

To enable devices to be used in a wide range of different ambient conditions (e.g. in oily
areas), the AS-Interface cable is available in different materials (rubber, TPE, PUR).

A standard round cable is also available for special applications. With AS-Interface, data and
power for the sensors (e.g. BERO proximity switches) and actuators (e.g. indicator lights) are
transferred via the yellow AS-Interface cable.

The black AS-i cable can be used for actuators with a 24 V DC supply (e.g. solenoid valves).

AS-Interface system
System Manual, 11/2008, 3RK2703-3BB02-1AA1



System accessories

10.8 Other accessories

10.8.1.2  Order numbers
Type Order no.
Material Color Quantity
Rubber Yellow (AS-Interface) 100 m roll 3RX9 010-0AA00
(EPDM: ethylene-propylene- 1000 m drum 3RX9 012-0AA00
diene-rubber)
Black (24 V DC) 100 m roll 3RX9 020-0AA00
1000 m drum 3RX9 022-0AA00
TPE Yellow (AS-Interface) 100 m roll 3RX9 013-0AA00
(thermoplastic elastomer) 1000 m drum 3RX9 014-0AA00
Black (24 V DC) 100 m roll 3RX9 023-0AA00
1000 m drum 3RX9024-0AA00
TPE special version to UL Yellow (AS-Interface) 100 m roll 3RX9 017-0AA00
Class2 Black (24 VV DC) 100 m roll 3RX9 027-0AA00
PUR" Yellow (AS-Interface) 100 m roll 3RX9 015-0AA00
(polyurethane, TPE-U) 1000 m drum 3RX9 016-0AA00
Black (24 V DC) 100 m roll 3RX9 025-0AA00
1000 m drum 3RX9 026-0AA00
1) Note regarding the towability of the AS-Interface cable with the PUR outer sheath:
to the determine its towability, the AS-Interface cable was tested in "IGUS tow chains" of type
10.2.048 and 20.2.55. The tow chain was fitted with 3 x AS-Interface cables and various round
cables for this purpose. After it was subject to three million bendings (travel), the cores, litz wires, and
outer sheath remained undamaged (tow chain equipped to 50 %).
10.8.1.3  Technical specifications
AS-Interface shaped EPDM (rubber) TPE (special PVC TPE special version to | PUR (polyurethane)
cable compound) UL Class 2
Temperature application range
Stationary -40 ... +85°C -40 ... +105°C -30 ... +90°C -50 ... +90°C
Moving -25 ... +85°C -30 ... +105°C -20 ... +90°C -50 ... +90°C
Core colors Brown, blue
Flexibility Very good Good
Behavior in fire Flammable Flame resistant to Flame resistant to
IEC 60332-1 IEC 60332-1
VDE 0482 T. 265-2-1 VDE 0482 T. 265-2-1
UL 1581 sec. 1061 cable flame
UL 1581 sec. 1060 CSA FT1
Halogon free (PVC Yes No No Yes
free)
Without silicone Yes Yes Yes Yes
precipitation
Ozone and weather Partially resistant Resistant Resistant Resistant
resistant

AS-Interface system
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70.8 Other accessories

AS-Interface shaped EPDM (rubber) TPE (special PVC TPE special version to | PUR (polyurethane)
cable compound) UL Class 2
Oil resistant Partially resistant Resistant Resistant Resistant
Min. permissible bending radii to DIN VDE 0298, part 300
Fixed 12 mm 12 mm 12 mm 12 mm
Freely movable 24 mm 24 mm 24 mm 24 mm
Bending behavior to DIN VDE 0472, part 603
No breakage after 30,000 movements back and forth
UL approved No UL 758 AWM UL 758 AWM, No
UL 13 Class 2,
UL 444 CMG
CSA approved No C22.2 No.210.2 AWM | C22.2 No. 214-02 No
Monitored inspection No No No VDE reg. no. 9971,
(VDE) 300V /500V
stationary: -40 ... +70°C
Transportation:
-25 ... +70°C
Moved: -15 ... +70°C
permitted for marine
and offshore application
up to 300 V /500 V:
Germanischer Lloyd,
Lloyds Register of
Shipping,
ABS Europe LTD,
Bureau Veritas,
Det Norske Veritas
10.8.1.4 Dimension drawings
T
00— ~
—»‘ 6.5 L— ‘
AS-i - AS-i +
blue brown
Figure 10-17 Dimensions of the shaped cable
AS-Interface system
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10.8.2 Installation material

10.8 Other accessories

Type

Order no.

AS-Interface standard distributor for AS-I shaped cable

3RK1901-1NNOO

AS-Interface compact distributor for AS-1 shaped cable

3RK1901-1NN10

AS-Interface M12 branch

For AS-i shaped cable on M12 socket, cable end possible in branch

3RX9801-0AA00

For AS-i shaped cable on M12 socket, cable end not possible in branch

3RK1901-1NR10

For AS-i shaped cable on M12 cable plug, cable length 1 m,
cable end not possible in branch

3RK1901-1NR11

For AS-i shaped cable on M12 cable plug, cable length 2 m,
cable end not possible in branch

3RK1901-1NR12

For AS-i Uaux shaped cable on M12 socket, cable end not possible in branch

3RK1901-1NR20

For AS-i / Uaux shaped cable on M12 cable plug, cable length 2 m,
cable end not possible in branch

3RK1901-1NR21

For AS-i / Uaux shaped cable on M12 cable plug, cable length 2 m,
cable end not possible in branch

3RK1901-1NR22

AS-Interface M12 branch (4 x)
for AS-i / Uaux shaped cable on 4 x M12 socket, delivery incl. coupling module,
cable end possible in branch

3RK1901-1NR0OO

for connecting two sensors to one M12 socket with Y assignment

M12 T distributor 3RK1901-1TR0O0
IP68, 1 x M12 connector, 2 x M12 plug
M12Y coupler plug 6ES7194-1KA01-0XA0

Addressing cable jack plug on M12
for addressing slaves with M12 bus connection,
only required for addressing unit 3RK1904-2AB00

3RK1901-3RA00

AS-Interface M12 sealing caps
for unassigned M12 sockets

3RK1901-1KAQ00

AS-Interface M12 sealing caps, tamper proof
for unassigned M12 sockets

3RK1901-1KA01

AS-Interface M8 sealing caps
for unassigned M8 sockets

3RK1901-1PN0OO

AS-Interface M20 seal
for AS-Interface cable, shaped and for insertion in M20 screw glands

3RK1901-1MDO00

Cable adapter for flat cables
Connecting the AS-Interface cable to metric screw glands with insulation displacement
method

Further routing via standard cable
for M16 screw gland
for M20 screw gland

3RK1901-3QM00
3RK1901-3QM10

Further routing via pins
for M16 screw gland
for M20 screw gland

3RK1901-3QMO01
3RK1901-3QM11

Cable clip for cable adapter

3RK1901-3QA00

Cable end terminator
for sealing open cable ends (AS-i shaped cable) with IP67

3RK1901-1MNO00O

AS-Interface system
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70.8 Other accessories

Type Order no.

K45 mounting plate

for wall mounting 3RK1901-2EA00
for DIN rail installation 3RK1901-2DA00
K60 mounting plate

for wall mounting

3RK1901-0CAQ0
for DIN rail installation

3RK1901-0CB01

Gasket set

for K60 mounting plate and standard distributor (cannot be used for K45 mounting plate)
one set contains one straight and one shaped gasket

3RK1902-0AR00

AS-Interface system
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111 Integration in open-loop control systems

11.1.1 Totally Integrated Automation

System integration with Totally Integrated Automation

11

Totally Integrated Automation (TIA) is a one-stop, end-to-end, integrated solution platform

from Siemens. Networing covers everything from the plant control level and field/process
level through to the actuator/sensor level where AS-Interface is used.

B -

|
__m
gﬁ
| _|
2

Figure 11-1  System integration with Totally Integrated Automation

AS-Interface system
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11.1 Integration in open-loop control systems

Benefits of system integration

452

Totally Integrated Automation provides you with the technology you need to boost
productivity in automation, save time, cut costs, ensure and improve quality, and protect your
investments. You can leverage the benefits of TIA throughout the entire production lifecycle
of a plant or machine. The benefits of integrating AS-Interface are outlined below.

® Benefits during configuration:
the seamless interaction of the software tools and standardized operating concept help
boost productivity in the configuration phase.
You can configure hardware and networks systematically in a graphical development
environment and parameterize the configuration using input dialogs. The bus
configuration can be changed without needing to access the user program. You no longer
have to spend time programming the interfaces. The software checks the configuration
data automatically to ensure that it is plausible and consistent.
Systematic data storage allows you to transfer variable changes automatically during
configuration and within the programs.

® Benefits during installation and commissioning:
The distribution of plant communication across bus systems reduces the time and effort
involved in cabling and installation. Safety technology and standard modules used for
mixed operation can be connected to the same bus systems.
The configuration can be downloaded to the PLC, HMI, drives, and so on centrally. The
documentation for commissioning the plant components is archived in the configuration
environment.

® Benefits during operation and maintenance:
During operation, you can monitor the modular plant components centrally. System-wide
communication can also take place across network boundaries.
Diagnostic and error messages are displayed in plain text and localize the fault or error in
the hardware or software. Downtimes due to maintenance are minimized. When you
replace modular components, the devices receive starting data from the CPU in RUN
mode too. New sensors (e.g. AS-i analog modules) adopt the parameters automatically.
You can use MMCs to transfer the entire configuration to a new CPU even without the
use of a PC / PG. The MMCs ensure that no data goes missing in the CPU during a
power failure.

® Benefits for extending the production plant:
To optimize processes, simulation modules or software can be used in addition to
parameter settings and program changes. The modular and harmonized TIA system
concept allows plants to be easily extended not only during configuration but also when
the hardware is extended.

AS-Interface system
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11.1 Integration in open-loop control systems

11.1.2 Integration of AS-i networks in SIMATIC

SIMATIC Technology is an integral part of Totally Integrated Automation. Connecting
AS-Interface to the higher-level controller via modules or routers allows you to leverage the
full range of benefits offered by TIA.

SIMATIC Manager is the starting point for all software tools. Engineering is carried out with
and in STEP 7, the SIMATIC configuration environment. Device-specific function modules
are either already available in STEP 7 or can be specially installed. The Distributed Safety
software package is available for safety applications.

PROFIBUS and Industrial Ethernet can be configured in a standardized graphical
development environment. Function modules can be parameterized in user-friendly dialogs.
Module libraries containing pre-programmed functions in STEP 7 are available for user
programs.

11.1.3 Integration in third-party controllers

AS-Interface system

PROFIBUS DP slaves and PROFINET IO devices can be integrated in the relevant networks
as standard DP slaves or standard 10 devices using a GSD file. This allows open
communication right down to the operator control level. A GSD file (device master data file)
contains all the information required for communication between the CPU and AS-i master.
You can use the GSD file for the network integration of AS-i masters within a third-party
system.

The device-specific GSD files contain data for the PROFIBUS DP master and slave or the
PROFINET IO controller and device as well as general manufacturer specifications. These
files are provided by the manufacturers of PROFIBUS DP slaves and PROFINET 10
devices.

State-of-the-art configuration tools provide interfaces for the GSD data. The GSD file can
also be used for predecessor versions of STEP 7 that do comply with the device
requirements.

An example of integrating AS-Interface with a GSD file is described with STEP 7. The
configuration procedure and the contents of the dialogs are much the same for third-party
systems.
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11.2 Data storage in the controller

11.2 Data storage in the controller

11.21 Binary data

454

The controller accesses the binary inputs and outputs on the AS-i slaves cyclically via the
AS-i master. The input and output data of the AS-i slaves is mapped in a contiguous data
area in the controller.

CPU AS-i Master AS-i Slaves

Cyclic services

]..

Write binary values m AS-i

Slave

&) obiibo
Initial % N
range m

O S_I\:v-e
Read binary values m

2] Gl

<A miao

(

PROFIBUS DP AS-Interface
PROFINET 10
Backplane bus

Figure 11-2 Communications principle for transferring binary data

The acyclic exchange of binary data via data blocks (DB 150) is also possible.
In the data area for binary data in the controller, the AS-i master occupies:
e Max. 32 input and 32 output bytes with up to 62 A/B slaves assigned

e Max. 16 input and 16 output bytes with up to 31 standard A/B slaves assigned
(for CP 343-2 P)

The start addresses of the input/output data depend on how the CPU is configured. When
configuration is carried out using STEP 7, digital output addresses must have the same start
value as the input addresses (system dependent). The arrangement of the I/O bits with
respect to the AS-i addresses also depends on the configuration. The following sort types
are only possible for routers:

e CLASSIC
® LINEAR (with STEP 7 configuration only)
® Packed (with STEP 7 configuration only)

AS-Interface system
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11.2 Data storage in the controller

Assignment of the I/O data bits for an AS-i Slave

CLASSIC sorting

AS-Interface system

An example of how the AS-i connections for the AS-i slaves are assigned to the data bits of
the input/output bytes is shown below for slave no. 1A.

| Order Murnber

&5- KED, 401400, AE  [IRK2 40010300-0443  [0.0..0.3 0.0.03
&45- k45, 2014200, A/8  |3REZ 400-1BQ20-0843 160161 160,161

Figure 11-3 Data area of the binary 1/O data

In this example, the start addresses for the input and output data area are "0". With the
CLASSIC sort type, bit 0 to bit 3 are assigned to this AS-i slave in byte 0.

! O it
Input byte 0 . r r r r [ |
Connection 2 on AS-i slave 1A
Connection 1 on AS-i slave 1A
3 2 Bit

Output byte 0

Connection 4 on AS-i slave 1A

Connection 3 on AS-i slave 1A

Figure 11-4  Assignment of the AS-i connections to the data bits of the input/output bytes

CLASSIC sort type is the standard sort type for configuration with the GSD file. The order
corresponds to the keystroke configuration on the AS-i master. The CLASSIC sort type is
defaulted for configuration with STEP 7.

The table shows the memory assignment for 32 bytes. For a memory assignment of

16 bytes, the table ends at m + 15.

Byte Bit7 |Bit6 |Bit5 |Bit4 |[Bita [Bit2 [Bit1 [Bit0
m+ 0 Status nibble / Reserved 2 Slave 1/ 1A

m + 1 Slave 2/ 2A Slave 3/ 3A

m + 2 Slave 4 / 4A Slave 5/ 5A
m+3 Slave 6 / 6A Slave 7/ 7TA
m+4 Slave 8/ 8A Slave 9/ 9A
m+5 Slave 10/ 10A Slave 11/ 11A
m+6 Slave 12/ 12A Slave 13/ 13A
m+7 Slave 14 / 14A Slave 15/ 15A
m+8 Slave 16 / 16A Slave 17 / 17A
m+9 Slave 18/ 18A Slave 19/ 19A

System Manual, 11/2008, 3RK2703-38B02-1AA1 455



System integration

11.2 Data storage in the controller

456

Byte" Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bit1 |Bit0
m + 10 Slave 20 / 20A Slave 21/21A
m+ 11 Slave 22 / 22A Slave 23/ 23A
m+ 12 Slave 24 / 24A Slave 25/ 25A
m+ 13 Slave 26 / 26A Slave 27 / 27A
m+ 14 Slave 28 / 28A Slave 29/ 29A
m+ 15 Slave 30/ 30A Slave 31/ 31A
m + 16 Reserved Slave 1B
m+17 Slave 2B Slave 3B

m+ 18 Slave 4B Slave 5B

m+ 19 Slave 6B Slave 7B

m + 20 Slave 8B Slave 9B

m + 21 Slave 10B Slave 11B

m + 22 Slave 12B Slave 13B

m + 23 Slave 14B Slave 15B

m + 24 Slave 16B Slave 17B

m + 25 Slave 18B Slave 19B

m + 26 Slave 20B Slave 21B

m + 27 Slave 22B Slave 23B

m + 28 Slave 24B Slave 25B

m + 29 Slave 26B Slave 27B

m + 30 Slave 28B Slave 29B

m + 31 Slave 30B Slave 31B
Key:

1) m = start address of the input/output data
2) Bits 4 to 7 in the first byte of the input data are known as status nibbles. They are

reserved for the command interface of the AS-i master. Bits 4 to 7 in the first byte of the
output data are irrelevant and are also reserved.

| Order Murnber

14 AS-KED, 4014400, A |3RKZ 400100000443 |0.0..0.3 0.0..03

B A5 K45, 2014200, AL [3RKZ2 4001BG20-0443  |16.0..76.1 |16.0..16.1
28 A5-ik45, 2014200, A8 |3REZ 4001BO20-0043 (1415 14.15
B A5-KED, 4014400, AL [3RKZ 4001DG00-0443 174177 174177
34 &5-1 KB, 401 3Rk 200-0CQ00-0443  [1.0..1.3

B

4, ::i]:‘. A5-1KED, 400 3Rk 100-1C000-0443 2427

B

B ::i]:‘. A5-i KR0, 201200 3RK1 4001BQO00-0443 20,21 2021

B

B ::i]:‘. &5- K45, 401 3RK1 200-0C020-0843 3437

B

Figure 11-5 Example of the CLASSIC sorting

AS-Interface system
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LINEAR sorting

LINEAR sorting can only be selected for configuration with STEP 7 and with the links.
The data for standard / A slave and B slave with the same AS-i address are combined in one
byte, whereby the standard / A slave is assigned the low nibble and the B slave the high

nibble.

Byte" Bit7 |Bite |Bit5 |Bit4 |Bit3 |Bit2 |Bit1 |Bito
m+0 Status nibble / Reserved 2 Reserved
m+1 Slave 1B Slave 1/ 1A
m + 2 Slave 2B Slave 2/ 2A
m+3 Slave 3B Slave 3/ 3A

m + 4 Slave 4B Slave 4 / 4A
m+5 Slave 5B Slave 5/ 5A
m+6 Slave 6B Slave 6 / 6A
m+7 Slave 7B Slave 7/ 7A
m+8 Slave 8B Slave 8 / 8A
m+9 Slave 9B Slave 9/9A

m + 10 Slave 10B Slave 10/ 10A
m + 11 Slave 11B Slave 11/ 11A
m+ 12 Slave 12B Slave 12/ 12A
m+ 13 Slave 13B Slave 13/ 13A
m + 14 Slave 14B Slave 14 / 14A
m+ 15 Slave 15B Slave 15/ 15A
m + 16 Slave 16B Slave 16 / 16A
m+ 17 Slave 17B Slave 17 / 17A
m+ 18 Slave 18B Slave 18/ 18A
m+ 19 Slave 19B Slave 19/ 19A
m + 20 Slave 20B Slave 20/ 20A
m + 21 Slave 21B Slave 21/ 21A
m + 22 Slave 22B Slave 22 / 22A
m + 23 Slave 23B Slave 23/ 23A
m + 24 Slave 24B Slave 24 | 24A
m + 25 Slave 25B Slave 25/ 25A
m + 26 Slave 26B Slave 26 / 26A
m + 27 Slave 27B Slave 27 / 27A
m + 28 Slave 28B Slave 28 / 28A
m + 29 Slave 29B Slave 29/ 29A
m + 30 Slave 30B Slave 30/ 30A
m + 31 Slave 31B Slave 31/ 31A

Key:

1) m = start address of the input/output data

2) Bits 4 to 7 in the first byte of the input data are known as status nibbles. They are
reserved for the command interface of the AS-i master. Bits 4 to 7 in the first byte of the
output data are irrelevant and are also reserved.

AS-Interface system
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Packed sorting

11.2.2 Safe

458

.-5.5 -i addr. | [ Modue Crder Murnber | &ddress | @ Address
ﬂF/AE—f Imﬁ'dﬂ"r

14 &5 kB0, 401400, A/ |3RK2 4001DQ00-0843  [1.0..1.3 1.0..1.3

E &5- k45, 2014200, A/ |3RKZ2 4001BRZ20-0443  [1.4.1.5 1.4.15

24 &5- k45, 2017200, A% [3RKZ 400-1BR20-0843 (2021 20..21

E &5 kB0, 401400, A/ |3RKZ2 4001DQ00-0843  |24..27 24.27

34 &5- KGO, 401 3Rk 200-0CH00-0843  (3.0..3.3

E

44, ::Ii:.‘ &5- kB0, 400 JRET 100-1CH00-04A3 40.43

E

5, ::Ii:.‘ A5+ KRD, 201200 3Rk 4001BOIO0-0443 (5051 5.0..51

E

&, ::Ii:.‘ &5- k45, 401 3Rk 200-0CH20-0843 (G063

E

AS- add '@ Modu

HFXAE + Im'.i' A

Figure 11-6 Example of LINEAR sorting

| Order Murnber

| Addreszs

The "pack" command, which is available during configuration with STEP 7, allows you to
save address space. The I/O addresses of the AS-i slaves are arranged consecutively in
accordance with the corresponding memory requirements.

[1 Address

AS-KED, 4D1A400, AL |3REZ 4001D000-0A43  (0.0..0.3 1.0..1.3
AS-ik45, 201200, AL [3REZ 4001B020-0843  [3.0..31 22.23
AS-i k45, 201200, AL |3REZ 4001BO20-004A3 (2425 16.1.7
AS-KED, 4D1A400, AL |3REZ 400100000443 (2023 1.3.16
AS5- KED, 401 3RK1 200-0CQ00-0443  [1.0..1.3

::ﬁ:.‘ AS-KED, 400 3Rk 100-1C000-0443 0.0..03

::ﬂ::.-’-'-.S-i kEQ, 201200 3BK1 400-1BQ00-0483  |26.27 2021

::ﬂ:.‘ A5-i K45, 401 3RK1 200-0C020-0843  [1.4.1.7

bl 1) e - el = B = e ] =

Figure 11-7 Example of "packed" sorting

binary data

Only DP/AS-i F-Link evaluates the input data of the ASIsafe slaves and transfers the
switching status (safety oriented) cyclically to the PROFIBUS DP master via PROFIsafe
telegrams. The safety program of the F-CPU assigns the safe data to the safe address
range. You can access the F I/Os in the same way as the standard I/Os via the process
image (PII). You cannot access the 1/Os directly, however. The channels of an F I/O must
only be accessed from an F run-time group. Non-safe data from the ASlIsafe slaves occupy
the same address space as binary AS-i slaves.

AS-Interface system
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Figure 11-8 Communications principle for transferring safe data

2 Data sforage in the controller
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The PROFIsafe message frame occupies the following lengths in the PROFIBUS DP

address space:

® PIO 4 bytes (only PROFIsafe administration information)

e PIll 12 bytes (of which the first four 4 bytes are user data). The PII also contains safe
binary input data of the ASlsafe slaves (F-DI)

The start addresses of the safe input/output data depend on how the PROFIBUS DP master
is configured. When configuration is carried out with STEP 7, F-O addresses must have the
same start value as the F-I addresses (system dependent).

AS- addr. Order nurnber | Address | O Addrezs | FlAddress | F O Address
FAS- FA-
d PPAESFd ik
14 8 AS|zafe K4BF, 2F-DI JREY 205-0BOO0-0AA3 (120723 0.1
B
2 ::li:‘.ﬂ-.S-iSM-L, 200100, 3RAS DS |3RAR 1 20-mm=wa-0BB4 (134135 |13.4.135
B
3 ::li:‘. ASlzafe K45F, 2F-DI/2D0 JREY 4051B020-0843 (130133 130133 |03
B
A, ::li:‘. AS-KED, 400 ARED 100-1C0A00-0443 14.4. 147
B
B ::li:‘. ASlzafe K20F, 2F-DI JREY 205-0BO 3004483 (14.0...74.3 (IR3]
n)

Figure 11-9  Assignment of the safe binary data
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11.2 Data storage in the controller

Arrangement of the safe binary data in an F-CPU
The following table shows how the AS-i addresses are assigned to the safe input bits.

Byte? Bt7 | Bit6é | Bits5 | Bit4a | Bit3 Bit 2 Bit 1 Bit 0
Meaning

m+0 F-DI F-DI F-DI F-DI F-DI F-DI F-DI Reserved
Slave 7 Slave 6 Slave 5 Slave 4 Slave 3 Slave 2 Slave 1

m+1 F-DI F-DI F-DI F-DI F-DI F-DI F-DI F-DI
Slave 15 Slave 14 Slave 13 Slave 12 Slave 11 Slave 10 Slave 9 Slave 8

m+2 F-DI F-DI F-DI F-DlI F-DI F-DlI F-DI F-DI
Slave 23 Slave 22 Slave 21 Slave 20 Slave 19 Slave 18 Slave 17 Slave 16

m+3 F-DI F-DI F-DI F-DI F-DI F-DI F-DI F-DI
Slave 31 Slave 30 Slave 29 Slave 28 Slave 27 Slave 26 Slave 25 Slave 24

m+4 Reserved

m+5 Reserved

m+6 Reserved

m+7 Reserved

m+8 PROFIsafe administrative information

m+9

m+10

m+11

1) m = start address of the safe input data in the F-CPU

Representation of the ASlsafe slaves in the non-safe process image

Cyclic interrogation of the ASlsafe slaves writes status information to the PII. The

assignment of the AS-i addresses to the address bytes corresponds to the configured sort
type for the binary data.

The meaning of the data bits of an ASIsafe slave are shown in the following table:

PII bit Description Value Meaning
D.0 F-IN 1 0 Contact 1 (pin 1 - pin 2) open
1 Contact 1 (pin 1 - pin 2) closed
D.1 Status ASlIsafe slave 0 ASlsafe slave not activated
1 ASlsafe slave activated
D.2 F-IN 2 0 Contact 2 (pin 3 - pin 4) open
1 Contact 2 (pin 3 - pin 4) closed
D.3 I/O error bit 0 No 1/O error
1 I/O error pending
AS-Interface system
460 System Manual, 11/2008, 3RK2703-3BB02-1AA1



System integration

11.2 Data storage in the controller

11.2.3 Analog data

AS-i analog data can be transferred by means of two access types:

e Cyclic data exchange:
This data access type is available as an option with the STEP 7 configuration only.
The controller accesses the data of analog AS-i slaves directly in the cyclic process
image. The input or output data of analog AS-i slaves is mapped in a contiguous data
area in the controller.
The priority given to cyclic data exchange ensures that the process image is constantly
refreshed.

® Acyclic data exchange:
Acyclic access to analog data via data blocks is supported with GSD and STEP 7
configuration. For this purpose, authorize write and read access to the analog data blocks
in your user program (e.g. SFC 58 / SFC 59). The transmitted analog value is always
consistent with regard to an AS-i slave. The data is transferred to the channels
sequentially.
You can save space in the address space in the CPU if you configure analog data
exchange using data blocks.

CPU AS-i Master AS-i Slaves

Cyclic services

]..

\
~

qQ

Write analog values* -
olave

DI/ DO

&

Read analog values*

it

AS-i
A Slave

Acyclic services @ F-DI

Write_data_record

S

3

- Write analog values 7 AS-i
,I//l Slave
<A nino

(

Read_data_record
- Read analog values

*Analog values via cyclic services with

STEP 7 configuration only PROFIBUS DP AS-Interface
PROFINET IO
Backplane bus

Figure 11-10 Communications principle for transferring analog data
If read access is also assigned, the cyclic process image has priority over the data blocks.

Write access to analog data of an AS-i slave via cyclic and acyclic services is not permitted
at the same time.

AS-Interface system
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11.2 Data storage in the controller

NOTICE
Restriction for AS-i slaves to profile 7.1 and 7.2

The following descriptions only apply to AS-i slaves that handle analog value transfer in
accordance with the AS-i slave profile 7.3, 7.4, 7.5.5, 7.A.5, B.A5, 7.A.A, 7.A.8, 7.A.9, and
6.0 (Combined Transaction Types CTT 1 to 5 in accordance with AS-i Specification V3.0).
AS-i masters do not support analog value transfer in accordance with the AS-i slave profile
7.1/7.2. In this case, analog data can be transferred via a user program.

Analog addresses

With STEP 7 configuration, up to 31 AS-i addresses can be assigned to analog slaves.
AS-i masters to Specification 3.0 also support up to 62 analog A / B slaves in the extended
address space. Up to 8 bytes of data are available for each address. You can configure a
maximum of four analog channels for each AS-i address, which all originate from an analog
AS-i slave. A total of 240 bytes are available for the process data.

For the start area, see the analog data in the configuration.

A5 addr. Module Order Murnber . | | Address | O Address
F W dE
1 ~F r Lk Aefy
E
28, ::Ii::f-'«S-i k45, 201200 3Rk 400-1BO20-0443 (1415 [1.4.1.5
E
34 AS5-KED, 281-C A8  |3RKZ 207-1BQ50-0843 (260,263
E AS5-KED, 281-C A8  |3RKZ 207-1BQ50-0843 |264. 267
44, A5 KED, 250-C 3RK1107-1BG40-0443 25E.. 259
E
54, ::li:.‘ A5-iKERD, 4A1-RTD 3Rk 207-3B044-0443 (276,283
E

Figure 11-11 Assignment of the analog data

For example, the AS-i slave with address 1A occupies bytes 256 to 259 in the analog input
data area in the controller.

AS-Interface system
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Arrangement of the analog data in the cyclic process image

Byte no. (start address + offset) Analog value channel
m+0 Channel 1/ high byte
m+1 Channel 1/ low byte
m+2 Channel 2 / high byte
m+3 Channel 2 / low byte
m+4 Channel 3 / high byte
m+5 Channel 3 / low byte
m+ 6 Channel 4 / high byte
m+7 Channel 4 / low byte

Analog A / B slaves only occupy "half an address", which is why they only have a maximum
of 2 channels. A slaves occupy bytes 0 to 3 and B slaves bytes 4 to 7.

Note

Representation of the analog values or the transparent values

e The analog values are arranged as 16-bit values in the two's complement.
e The transparent values must be interpreted as two independent bytes.

With SIMATIC S7 as the CPU, AS-i analog values are accessed with word commands.

Example:
If you have configured an AS-i slave "2Al" with input address 256, you can use the STEP 7
command "L PEW 258" to access the second analog channel of the slave.

Data blocks for analog value transfer

Authorize the commands read_data_block and write_data_block as described in the
AS-i master manuals. The data blocks can be used for the analog input and analog output
area.

® DP/AS-i LINK Advanced and DP/AS-Interface LINK 20E:
To access analog values, choose one of the data blocks from 140 to 147.
The data blocks have different lengths. Each data block is assigned a contiguous address
space of AS-i slaves. If you operate fewer analog AS-i slaves than the AS-i master
supports, optimize the reserved data area in your application program by making the
appropriate selection. For each AS-i address, the data blocks contain one block of
8 bytes of data. The arrangement of the analog data within this data block corresponds to
that in the cyclic process image.

o DP/AS-i F-Link:
The following data blocks are also available:

DB 151: Analog image of the output data for AS-i slaves 1 ... 29

DB 152: Analog image of the input data for AS-i slaves 1 ... 29

DB 153: Analog image of the output data for AS-i slaves 3 ... 31

DB 154: Analog image of the input data for AS-i slaves 3 ... 31

AS-Interface system
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® CP 343-2 and CP 343-2P:
The same assignment applies here as for DP/AS-i LINK Advanced. Data blocks 140 to
143, however, are restricted to 16 AS-i addresses.

e |E/AS-i LINK PN IO
Choose data block 2 (command interface) for calling up the following AS-i commands:

Read AS-i line analog input data (Read_AIDI, Index 0019+)

Write AS-i line analog output data (Write_AODI, Index 001An)

Read AS-i slave analog input data (Read_Analog_Input_Data, Index 00534)
Write AS-i slave analog output data (Write_Analog_Output_Data, Index 0052+)

AS-Interface system
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11.3 CP 343-2 integration with STEP 7

11.3.1 Prerequisites

Before you use the CP 343-2, the following additional devices and bus systems must be
assembled, wired, and set up in accordance with the respective documentation:

e SIMATIC S7-300 CPU or ET 200M
® AS-i cable with AS-i power supply and AS-i slaves
® PC /PG equipped with the following:

— STEP 7, as of version 5.2

— PC /PG connected to CPU

11.3.2 Integration procedure

The table below describes a potential procedure for integrating AS-Interface in your system
via the AS-i master.

Step Procedure
1 Configuring the AS-i master in the rack of the CPU module (Page 466)
Parameterizing AS-Interface (Page 467)

Completing configuration (Page 468)
Switching on the AS-i power supply (Page 468)
Addressing AS-i slaves (Page 469)

Saving the configuration (Page 469)

N[O~ [W|N

Copying starting data blocks (Page 470)

AS-Interface system
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11.3 CP 343-2 integration with STEP 7

11.3.3 Configuring the AS-i master in the rack of the CPU module
Configure the CP 343-2 as a module in the rack of the S7 300-CPU in HW Config.

Step Action
1 Open your STEP 7 project with a SIMATIC S7-CPU (e.g. CPU 315).

2 Open HW Config for the SIMATIC S7-CPU.

3 Select the CP 343-2 in the "Hardware Catalog" window.
Path: SIMATIC 300 > CP-300 > AS-Interface > CP 343-2 AS-i

4 Drag & drop the selected CP 343-2 to a free slot on the S7-300 station rack.

Result

[ Hy Config - [SIMATIC 300-Station (Configuration) -- STEP_ 7 1]

- | B X

li“] Station  Edit  Insert PLC  Wiew Options MWindow  Help
b= a8 B S srgn 3 %22
b : ol x|
Eind: 7 315-1AF03-08EB0 i dhj
1 PS5 307 Ba A _
2 CPU 315 Prriofile: |Standard j
2 B
- FROFIEUS DF ~
; P332 : % EEOFIRUSPA, '
= +- %2 PROFINET I0
- = - SIMATIC 300
- -] C7
b - CP-300
4 b =L AS-nterface
CP 342-2 AS-
—‘—l CP3 A
Slot Module ... | Order nurber v | Firrea. | MPladdr... | | addr.. | O addr... | Comment CP 3432 P ASA
1 FS 307 54 [BES7 307-1EADD-08AD ~ +-(_] Industrial Ethemet
2 CPU 25 BESY 315-1AF03-05B0 [W1.2 2 +-[L] PROFIBUS
+-[_] Pointto-Paint
+-[_1] CPU-300
5 +-_7 FM-300 B
E < | =
; BGEET 243-24H00-0<A0 £,
Bazic module for 451 attachment. =
3 Support of A5--4/B slaves and
n b AS-i-7. 347 4 analog slaves.
Press F1 ko get Help. Chg

Figure 11-12 Configuration of the CP 343-2

The CP 343-2 occupies a free slot on the S7-300 station rack. A detailed view of the
CP 343-2 is displayed in the lower part of the station window. The assigned address spaces
depend on the slot configuration.
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11.34 Parameterizing AS-Interface

Parameterize the properties and behavior of the CP 343-2 as an AS-i master in the
"Properties - CP 343-2 -..." dialog.

Step Action
1 Double-click the slot for the CP 343-2.
0w
Slat taodule ... | Order number .| Firrnwy... | MPl addr.. | | addr... | O addr...
1 FS 307 B4 |BESY 307 1EAQO-0AAD
2 CPU 315 BESY 315-1AF03-04EB0 [W1.2 2
3

A window is displayed containing the "Properties - CP 343-2 -..." dialog, which contains the "General" and
"Addresses" tabs.

If required, enter the name and a comment for the AS-i line on the "General" tab.

To configure the binary I/O address spaces for the AS-i slaves, choose the "Addresses" tab.

In the analog address space of the S7-300 CPU, the CP 343-2 occupies 16 bytes for binary data. This memory
is available to standard and A slaves. To enable bit-serial access, you first have to transfer the input data to
certain words (data, flags). Data can be accessed by means of load and transfer commands. Depending on the
system, even byte addresses can only be accessed with word or double-word commands.
E.g.:

L PEW 256 // load I/0 input word

T PAD 258 // transfer I/O output double word
Move the output data from the words (data, flags) to the analog address space.

You can access binary /O data of B slaves via data block 150.

3.1 | Set the I/0 address for the binary input data or accept the value displayed. If you enter an invalid
address, the system proposes a new one.

Outputs
Start; 256
End: 271

Input addresses relate to a max. 16-byte memory area in which the input values of the AS-i slaves are
stored (standard and A slaves).

For the digital output addresses, the same starting value as for the input addresses applies depending
on the system.

3.2 | If the "Process image" drop-down list contains the entry "- - -", this means that no process image is
available for the specified address space.

If you plan to access data in the area of the process images and the CPU allows the address space to
be shifted, choose a lower input address.

The process image can be used to access I/0 data with individual bit commands.
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Step Action

3.3 | If the "Process image" drop-down list contains selection data, this means that the PROFIBUS DP
master is a CPU that manages partial process images (e.g. CPU 416). Choose a partial process image
number (TPA no.) or the OB1 process image for cyclic updates.

Process image: |EIB1 Fl j
Irput M
Address: E:E 12
Start; o FIP 3
End 15 FIF 4
i FIP 5
: . FIF &
Procesz image: FIE 7
FIF &

11.3.5 Completing configuration

To complete the project and download it to the CPU, carry out the following steps.

Step Action
1 Save and compile the configuration in the current project.
2 Download the hardware configuration to the module.

11.3.6 Switching on the AS-i power supply
Switch on the AS-i power supply unit for supplying AS-Interface.

Step Action

1 Switch on the voltage for the 30 V AS-i power supply unit.

AS-Interface system
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11.3.7 Addressing AS-i slaves

Address the AS-i slaves in accordance with the configuration.

Step

Action

1 If the addresses of the AS-i slaves do not match the configuration, the CER and SF LEDs light up.
Address the AS-i slaves in one of the following ways:

e With an addressing unit
e With a STEP 7 user program using the "Change_AS-i_slave_address" command in the command interface

11.3.8 Saving the configuration

AS-Interface system

In "configuration" mode, the CP 343-2 exchanges data with all the connected AS-i slaves.
The CP 343-2 instantly recognizes new AS-i slaves, activates them, and includes them in
cyclic data exchange (except AS-i slaves with the address "0" or if an AS-i address has been
assigned more than once). The CP 343-2 saves the following AS-i slave data to a
non-volatile memory:

® Addresses
® |D codes

® |/O configuration

Note
Button configuration on the device when the CPU is in "STOP" mode only

Before saving the AS-i configuration, you must ensure that no communication is taking
place with the CPU. If necessary, switch the CPU to "STOP" mode.
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Step

Action
1 If the CM LED does not light up, switch to configuration mode with the SET button.
2 Check whether all the connected AS-i slaves are displayed.
@ B
O 20+
@ 10+
O 9
O 8
@ 7
O 8
O 5
O 4
O 3
O 2
O 1
@ 0
The three LEDs at the top encode B slaves and the "tens" digits in the AS-i addresses. The group display is
switched on a time-controlled basis.
The lower LEDs encode the "ones" digit in the AS-i address.
In the graphic above, for example, the AS-i addresses 10B and 17B are recognized within the "tens" group.
3 Save the configuration by pressing the SET button.
The CP 343-2 saves the recognized actual configuration as a target configuration in the internal EEPROM.
11.3.9 Copying starting data blocks
Copy the starting data blocks from the STEP 7 configuration to the CP 343-2P.
Step Action
1 Switch on the CPU.
The CP 343-2P receives its starting data blocks from the CPU and switches to "protected" mode.
AS-Interface system
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11.4 CP 343-2P integration with STEP 7

1141 Prerequisites

Before you use the CP 343-2P, the following additional devices and bus systems must be
assembled, wired, and set up in accordance with their application documentation:

e SIMATIC S7-300 CPU or ET 200M
® AS-i cable with AS-i power supply and AS-i slaves
e PC /PG with the following equipment:

— STEP 7, as of version 5.2

— PC /PG connected to CPU

11.4.2 Integration procedure

The table below describes a potential procedure for integrating AS-Interface in your system
via the AS-i master.

Step Procedure

1 Configuring the AS-i master in the rack of the CPU module (Page 471)
Parameterizing AS-Interface (Page 473)

Configuring AS-i slaves (Page 475)

Specifying AS-i slaves (Page 476)

Completing configuration (Page 479)

Switching on the AS-i power supply (Page 479)
Addressing AS-i slaves (Page 479)
Copying starting data blocks (Page 479)

O |IN[O(O |~ [WIN

11.4.3 Configuring the AS-i master in the rack of the CPU module
Configure CP 343-2P as a module in the rack of the S7 300-CPU in HW Config.

Step Action
1 Open your STEP 7 project with a SIMATIC S7-CPU (e.g. CPU 315).
2 Open HW Config for the SIMATIC S7-CPU.

3 Select the CP 343-2P in the "Hardware Catalog" window.
Path: SIMATIC 300 > CP-300 > AS-Interface > CP 343-2 P AS-i

4 Drag & drop the selected CP 343-2P to a free slot on the S7-300 station rack.
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Result

[ Hwr Config - [SIMATIC 300-Station (Configuration) -- STEP_7_1]

E“] Station Edit Imsert PLC  VWiew Options ‘Window Help - 0 x
=58 8 & spsn hO W2
_ 5 ol
A Find: CP 3432 P it gh
1 PS5 307 54 ~ J_‘
2 CPU 315 Brofie: | Standard |
3
3 :ﬂ: CF433F ¥ ﬁl FROFIBUS DP ~
5 3 B2 PROFIBUS-PA
; + 52 PROFINET 10
7 = - SIMATIC 300
I b +-[Z3 C7
2 -2 CP-200
2 | B =] AS-Interface
= g = -Aib CP 342-2 AS-i
-Aib CP 342-2 AS-i
