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System Components and Accessories

Addressing units

■ Overview

To be able to participate in data exchange with the master, all 
stations have to be addressed before the AS-Interface network 
is configured. This can be done 
• Offline by means of an addressing unit or 
• Online using the master of the AS-Interface system. 

The addresses themselves 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 addressed has the address 0. 
It is recognized accordingly by the master as a new slave that 
has not yet been addressed and as such is not yet included in 
the normal communication.

The address can be assigned at random, i. e. it makes no differ-
ence whatsoever if the slave with address 21 begins or if the first 
slave is actually issued with address 1.

■ Function

• Reading out the slave address 0 to 31, A/B
• Reading out the I/O and ID codes of the slaves
• Standard and extended ID Code1 and ID Code2
• Standard and extended addressing mode according to 

AS-Interface Version 2.1
• Programming of the ID Code1
• Function testing of slaves: reading inputs and writing outputs 

from digital or analog slaves

• AS-Interface test: Measurement of voltage (measuring range 
0 to 35 V) and current consumption (measuring range 0 to 
100 mA) of the AS-Interface bus

• Storage: Complete system configurations can be stored 
(profiles of all slaves, also with extension according to 
AS-Interface specification 2.1)

• Detection of complete system complements

■ Technical specifications

AS-Interface addressing and diagnostics units

3RK1 904-2AB01

Power supply The standard power supply is provided by 4 batteries according to IEC LR6 (NEDA 15), which guarantee 
that the unit can perform at least 2500 device addressings

For a longer battery life the unit is switched off automatically approx. 1 minute after the last operation

Ambient conditions

• Working temperature range °C 0 ... +55

• Storage temperature range °C -20 ... +55 (without batteries)

• Relative air humidity % Max. 75, condensation not permitted

• Altitude above sea level m Up to 2000

• Location Only in indoor rooms

Mechanical design

• Degree of protection IP40

• Dimensions (W x H x D) mm 84 x 195 x 35

• Connection Using M12 socket:

• Pin 1: AS-i +

• Pin 3: AS-i -/GND

• Pin 2/4/5: IR addressing
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■ Overview

The AS-Interface analyzer is used to test AS-Interface networks. 
It enables systematic troubleshooting and permanent 
monitoring.

Installation errors, e. g. loose contacts or EMC interference un-
der extreme loads, can be revealed by this device.

Thanks to the easy-to-use software the user can assess the qual-
ity of complete networks even if he lacks detailed specialist 
knowledge of AS-Interface. In addition it is an easy matter with 
the AS-Interface analyzer to create test logs from the records 
produced, thus providing documentation for start-ups and ser-
vice assignments.

For advanced AS-Interface users there are trigger functions for 
detailed diagnostics.

Connection

The AS-Interface analyzer follows the communication on the 
AS-Interface network as a passive station. The unit is supplied 
simultaneously from the AS-Interface cable.

The analyzer interprets the physical signals on the AS-Interface 
network and records the communication.

The data thus obtained are transferred through an RS 232 inter-
face to a PC such as a notebook, for evaluation with the supplied 
diagnostics software.

■ Technical specifications
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AS-Interface Analyzer

Slave Slave Slave Slave

AS-Interface analyzers

3RK1 904-3AB01

Interfaces • AS-Interface

• RS 232 for connection to a PC

• Trigger input (24 V)

• Trigger output (TTL)

Displays/LEDs • Supply voltage OK (power)

• RS 232 interface in operation

• Test mode

Statistics mode Online view or long-term measurement up to 14 days (without PC) or one year (with PC)

Trace mode Message frame memory for 256000 AS-Interface message frames

Rated operational current mA Approx. 70 from AS-Interface

Rated insulation voltage V > 500

EMC Acc. to EN 50081-2, EN 61000-6-2

Ambient temperature °C 0 … +55

Storage temperature °C -25 … +70

Requirements IBM compatible PC 80486 and higher

Operating system Windows 95/98, Windows ME, Windows NT, Windows 2000, Windows XP, 
Windows Vista (Home Premium/Business/Ultimate 32)
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System Components and Accessories

Miscellaneous accessories

■ Technical specifications

AS-Interface M12 feeder AS-Interface 
M12 quadruple 
feeder

AS-i flat cables AS-i/Uaux flat cables 

Onto M12 socket Onto M12 cable box Onto M12 socket Onto M12 cable box Onto quadruple 
M12 socket

1 m 2 m 1 m 2 m

3RK1 901-
1NR10

3RK1 901-
1NR11

3RK1 901-
1NR12

3RK1 901-
1NR20

3RK1 901-
1NR21

3RK1 901-
1NR22

3RK1 901-
1NR00

Operational voltage 
max.

V 30 DC

Current carrying 
capacity total

A 4

Socket assignment Pin 1: AS-i +
Pin 2: Not assigned
Pin 3: AS-i -
Pin 4: Not assigned

Pin 1: AS-i +
Pin 2: Uaux -
Pin 3: AS-i -
Pin 4: Uaux +

Degree of protection IP67/IP68/IP69K IP67

Ambient temperature °C –25 ... +75 –25 ... +85

Storage temperature °C –25 ... +85 –40 ... +85

Tightening torques for 
fixing screws

NM 0.8

Special features of the 
flat cable

Flat cable must be routed through the M12 feeder Flat cable can 
be terminated in 
the feeder

Connection Using FKE 
coupling mod-
ule (included in 
scope of supply)

M12-T distributors

3RK1 901–1TR00

Voltage range V 20 ... 30 DC

Current carrying 
capacity total

A 4 at T = 40 °C

Connection M12

Degree of protection IP68

Ambient temperature °C -25 ... +85

Storage temperature °C -25 ... +85

Number of M12 sockets 1 ×  M12 plug/2 ×  M12 box

Compact distributors Cable terminating pieces

3RK1 901-1NN10 3RK1 901-1MN00

Ambient temperature °C -25 ... +85 -40 ... +85

Degree of protection IP67/IP68/IP69K IP67 with inserted shaped AS-Interface cable

Current carrying 
capacity total

A 8 --

Mounting Wall mounting Cable terminating piece can be fastened, e. g. to a machine, 
using the integrated eyelet

Special features of the 
cable end

Cables cannot be terminated in the compact distributor.
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■ Dimensional drawings

AS-Interface standard distributor, for AS-Interface flat cable 
(3RK1 901-1NN00)

AS-Interface compact distributor, for AS-Interface flat cable 
(3RK1 901-1NN10)

3RK1 901-2EA00 mounting plate for K45 modules, for wall mounting
Arrangement and drilled holes identical to that of the K60 compact 
module

3RK1 901-2DA00 mounting plate for K45 modules, for standard rail 
mounting
Arrangement and drilled holes identical to that of the user module

AS-Interface M12 feeder, AS-i/Uaux, M12 cable box, 1 m cable length 
(3RK1 901-1NR21)

M12-T distributor (3RK1 901-1TR00)

3RK1 901-0CA00 mounting plate for K60 modules, for wall mounting

3RK1 901-0CB01 mounting plate for K60 modules, for standard rail 
mounting
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System overview

■ Overview

IO-Link range

IO-Link is a new, innovative and standardized communication 
module for sensors and actuators - defined by the Profibus User 
Organization (PNO). IO-Link technology is based on the point-
to-point connection of sensors and actuators to the control sys-
tem. As such it is not a bus system but constitutes a consider-
able upgrade of the classic point-to-point connection. Extensive 
parameter and diagnostics data are transmitted in addition to 
the cyclic operating data for the connected sensor/actuators. 
The connection technology used is based on the same 3-wire 
connecting cables customary in today's standard sensor 
systems. 

Components of an IO-Link system:

Only 2 components are required to use IO-Link:
• IO-Link master
• IO-Link device (e. g. IO-Link sensor/actuator, 

IO-Link I/O module)

Compatibility of IO-Link

IO-Link guarantees compatibility between IO-Link-capable 
modules and standard modules as follows: 
• IO-Link sensors/actuators can be operated on IO-Link mod-

ules (master) as well as on standard I/O modules.
• IO-Link sensors/actuators as well as today's standard sen-

sors/actuators can be used on IO-Link modules (masters).
• If conventional components are used in the IO-Link system, 

then of course only the standard functions are available at this 
point.

Expansion through IO-Link I/O modules

IO-Link compatibility also permits connection of standard sen-
sors/actuators, i. e. conventional sensors/actuators can also be 
connected to IO-Link. This is done particularly economically with 
IO-Link I/O modules which enable several sensors/actuators to 
be connected to the control system simultaneously over one 
cable.

Analog signals

Another advantage of IO-Link technology is that analog signals 
are digitized already in the IO-Link sensor itself and are digitally 
transmitted by the IO-Link communication. As the result, faults 
are prevented and there is no extra cost for cable shielding. 

Integration in STEP7

Integration of the device configuration in the STEP7 environment
• Easy and quick engineering
• Consistent data storage
• Speedy locating and rectifying of faults 

Productivity is thus increased throughout all plant lifecycle 
phases − from configuration and start-up to operation. Thanks to 
the Siemens IO-Link solution, even sensors and actuators below 
fieldbus level can be integrated to optimum effect with all their 
capabilities in the Totally Integrated Automation (TIA) 
environment.

■ Benefits

The IO-Link system offers decisive advantages for connecting 
complex (intelligent) sensors/actuators:
• Dynamic changing of sensor/actuator parameters directly by 

the PLC
• Consistent storage of parameters enables devices to be 

exchanged during operation without need for 
re-parameterization

• Fast commissioning thanks to central data storage
• Consistent diagnostic information as far as the sensor/actuator 

level
• Uniform and greatly reduced wiring of different sensors/

actuators
• Reduction of parameterization tools
• Integrated communication: Transmission of process data and 

service data between sensors/actuators and the control 
system

• Uniform and transparent configuring and programming 
through use of a parameterization tool integrated in SIMATIC 
Step 7 (PCT)

• Transparent representation of all parameter and diagnostics 
data

• Lower configuring and commissioning costs
• Signals and indicators for preventive maintenance

■ Application

IO-Link is used in two main applications. First, with IO-Link it is 
easy to connect even complex sensors with very many parame-
ters to the control system. Second, technology based on IO-Link 
modules is an optimum substitute for passive distributors in con-
necting binary sensors. In both applications, all the diagnostics 
data are transmitted to the higher-level control system through 
IO-Link.

Advantages for users (example)

When a complex pressure sensor is used, numerous parameters 
(e. g. threshold values, hysteresis values) are set during com-
missioning for the plant to sun smoothly. These data are sent 
through IO-Link to the control system and stored there. If this 
sensor fails and has to be replaced, all that is required is to ex-
change the sensor itself. The necessary parameters are then 
called up from the control system and loaded through IO-Link 
into the sensor. Without IO-Link, the sensor would have to be pa-
rameterized anew at great cost of time and effort.
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■ Overview

IO-Link I/O modules

Using IO-Link technology it is also possible to connect standard 
sensors to IO-Link masters. However, connecting standard sen-
sors directly to the IO-Link master does not exploit the full poten-
tial of IO-Link. The solution lies in the technology of the IO-Link 
modules. The use of this technology represents a more attractive 
solution in terms of cost than the direct connection of sensors/ 
actuators.

IO-Link I/O modules are a useful addition to ET200S distributed 
peripherals. 

The technology of the IO-Link I/O modules expands IO-Link from 
a pure point-to-point wiring method in the direction of distributed 
structures. It must be noted however that the cable length of an 
IO-Link connection restricts the distance of an IO-Link module 
from the master to a maximum of 20 m. 

The use of passive distributors with accordingly complex and er-
ror-prone wiring is no longer necessary.

Transmission of parameter and diagnostic signals

With IO-Link I/O modules it is possible in addition to transmit pa-
rameter and diagnostic signals. This enables for example the in-
puts of modules to be parameterized as NC contacts or NO con-
tacts through IO-Link. An overload or short-circuit in the sensor 
supply is signaled to the control system through the IO-Link 
master.

M8 and M12 terminals

M8 and M12 terminals are available for connecting the sensors. 
Connection to the IO-Link master is made using a standard M12 
connecting cable.

■ Function

IO-Link I/O modules are used in particular where passive distribu-
tors were used up to now for the connection of binary sensors.

Application example: replacement of passive distributors 
through the use of IO-Link I/O modules

Former technology with passive distributors.

Technology with IO-Link I/O modules
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I/O modules
IO-Link K20 modules

■ Technical specifications

IO-Link K20 module

4 digital inputs 8 digital inputs

M12 M8

Y assignment Standard assignment

3RK5 010-0BA10-0AA0 3RK5 010-0CA00-0AA0

Number of I/O sockets 2 8

IO-Link operating mode COM 2 (38.4 kBit/s) COM 2 (38.4 kBit/s)

Supply voltage through IO-Link master Yes Yes

Inputs

• Sensor supply, short-circuit resistant Yes Yes
• Current carrying capacity, sensor supply max. mA 200 400
• Current carrying capacity of sockets 1 ... 4 total max. mA 200 200
• Current carrying capacity of sockets 5 ... 8 total max. mA -- 200

• Input current at digital input with signal "1" min. mA 11 11
• Input current at digital input with signal "0" max. mA 1.5 1.5
• Input voltage at digital input with signal "1" min. V 10 10

Socket assignment
• Socket 1

- Pin 1 Sensor supply L+ Sensor supply L+
- Pin 2 IN2 --
- Pin 3 Sensor supply L- Sensor supply L-
- Pin 4 IN1 IN1
- Pin 5 -- --

• Socket 2
- Pin 1 Sensor supply L+ Sensor supply L+
- Pin 2 IN4 --
- Pin 3 Sensor supply L- Sensor supply L-
- Pin 4 IN3 IN2
- Pin 5 -- --

• Socket 3
- Pin 1 -- Sensor supply L+
- Pin 3 -- Sensor supply L-
- Pin 4 -- IN3

• Socket 4
- Pin 1 -- Sensor supply L+
- Pin 3 -- Sensor supply L-
- Pin 4 -- IN4

• Socket 5
- Pin 1 -- Sensor supply L+
- Pin 3 -- Sensor supply L-
- Pin 4 -- IN5

• Socket 6
- Pin 1 -- Sensor supply L+
- Pin 3 -- Sensor supply L-
- Pin 4 -- IN6

• Socket 7
- Pin 1 -- Sensor supply L+
- Pin 3 -- Sensor supply L-
- Pin 4 -- IN7

• Socket 8
- Pin 1 -- Sensor supply L+
- Pin 3 -- Sensor supply L-
- Pin 4 -- IN8

Parameters/diagnostics

• Parameterizable input delay Adjustable per module (1 ms, 3 ms, 15 ms, 20 ms)
• Parameterizable inversion of the input signal Adjustable per input
• Diagnostic signals through IO-Link Overload/short-circuit sensor supply

Status displays

• IO-Link communication indicator Green/red dual LED Green/red dual LED
• IO-Link device indicator Green/red dual LED Green/red dual LED
• Inputs/outputs indicator Green LED per channel Green LED per channel

Degree of protection IP67 IP67

Approvals CE (available)
UL/CSA (submitted)

CE (available)
UL/CSA (submitted)

Maximum cable length

• Between master and I/O module m 20 20

EMC properties

• Immunity to electromagnetic interference acc. to IEC 60947-1 Environment A (industrial area) Environment A (industrial area)

• Emitted electromagnetic interference acc. to IEC 60947-1 CISPR11, environment A (industrial area)

Ambient temperature °C -25 ... +70 -25 ... +70

Storage temperature °C -40 ... +85 -40 ... +85

Mounting and dimensions

• Type of mounting Wall mounting on front or side

• Dimensions W x H x D mm 20 x 108 x 45 20 x 164 x 45
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■ Dimensional drawings

IO-Link K20 I/O module, 4 digital inputs, M12 
(3RK5 010-0BA10-0AA0)

IO-Link K20 I/O module, 8 digital inputs, M8 
(3RK5 010-0CA00-0AA0)

■ Schematics  

Terminal assignment for input, M8 socket, standard assignment

Terminal assignment for input, M12 socket, Y assignment
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System Overview

Process or field communication

■ Overview

Communication functions

The process or field communication (PROFIBUS DP, 
PROFIBUS PA) is used to link field devices to an automation, 
HMI or I&C system.

The connection can be established through integrated inter-
faces on the CPU or using interface modules (IMs) and commu-
nications processors (CPs).

With today's powerful automation systems it is often more effec-
tive to link several PROFIBUS DP lines to one automation system 
not only in order to increase the number of connectable I/O sta-
tions but also to be able to handle individual production areas in-
dependently of others (segmentation).

PROFIBUS is standardized according to IEC 61158/EN 50170. It 
is an efficient, open and robust fieldbus system with short re-
sponse times and the following protocols:
• PROFIBUS DP 

(Distributed Peripherals) is used to connect distributed periph-
erals, e. g. SIMATIC ET 200 with very fast response times ac-
cording to the IEC 61158/EN 50170 standard.

• PROFIBUS PA 
(Process Automation) expands PROFIBUS DP with inherently 
safe transmission according to the international standard 
IEC 61158/IEC 61784.

PROFIBUS DP/PA is used to connect field devices such as dis-
tributed I/O stations or operating mechanisms to automation sys-
tems such as SIMATIC S7 or PCs.

PROFIBUS DP/PA is selected when I/O stations on a machine or 
in a plant (e. g. the field level) are widely distributed and can be 
spatially grouped to form a station (e. g. ET 200) (>16 inputs/out-
puts).

In this case the actuators/sensors are connected to field de-
vices, which are supplied with output data according to the mas-
ter/slave principle and send the input data to the controller or the 
PC.

Powerful tools such as STEP 7 and COM PROFIBUS are avail-
able to configure and parameterize the I/O stations. With these 
tools, tests and start-ups are possible from every connection 
point using PROFIBUS DP.

DP device types

PROFIBUS DP differentiates between two different classes of 
master and various DP functionalities:
• DP master class 1 

The DP master class 1 is the central component of PROFIBUS 
DP. In a fixed, continuously recurring message cycle the cen-
tral controller or PC exchanges information with distributed sta-
tions (DP slaves).

• DP master class 2 
Devices of this type (programming, configuring or operating 
devices) are used during start-up, for configuring the DP sys-
tem or for operating the plant while it is running (diagnostics). 
A DP master class 2 is able, for example, to read the input 
data, output data, diagnostics data and configuration data of 
slaves.

• DP slave 
A DP slave is an I/O station which reads in input information 
and sends out output information to the other peripherals. The 
amount of input and output information varies from device to 
device but is limited to a maximum 244 bytes per device. The 
functional scope of DP masters class 1 and 2 and of DP slaves 
can vary. A communications processor can be accordingly ef-
ficient and versatile.

• DP-V0 
The DP master functions (DP-V0) are: Configuring, parameter-
izing, cyclic reading of input data and writing of outputs, and 
reading of diagnostics data.

• DP-V1 
The additional DP function expansions (DP-V 1) enable acyclic 
read and write functions and alarm acknowledgment in parallel 
with the cyclic data traffic. These expanded DP functions also 
include acyclic access to the parameters and measured val-
ues of a slave (e. g. field devices of the process automation, in-
telligent operating and monitoring devices). Slaves of this type 
must be supplied with comprehensive parameter data during 
start-up and while running. The acyclically transmitted data 
(e. g. parameterizing data) are changed only rarely compared 
to the cyclic measured values and are transmitted with low pri-
ority in parallel with the fast cyclic transfer of useful data. Alarm 
acknowledgment on the master provides for the assured trans-
mission of alarms from DP slaves.

• DP-V2 
The DP master functions (DP-V2) are: cycle synchronization 
and cross data traffic between DP slaves.

• Cycle synchronization 
Cycle synchronization is realized through the use of an equidis-
tant cycle signal on the bus system. This cyclic, equidistant cy-
cle is sent as a global control message frame from the master 
to all stations. Master and slaves can thus synchronize their ap-
plications on this signal. For typical drive applications it is nec-
essary for the jitter of the cycle signal to be smaller than 1 µs.

• Cross data traffic between DP slaves 
The publisher/subscriber model is used to implement the cross 
traffic between slaves. Slaves which are declared to be pub-
lishers make available their input data (equivalent to a reply 
message frame to their own master) to other slaves, the sub-
scribers, for them to read as well. The cross traffic communica-
tion takes place cyclically.
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PROFIBUS DP slaves
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Process or field communication

■ Integration

DP master classes
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■ Function

Communication overview for SIMATIC
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Communication overview

Communication overview for PG/PC
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■ Integration

Configuration example for process or field communication

PROFIBUS DP configuration for SIMATIC S5/S7 and PG/PC

Configuration example for data communication

PROFIBUS FMS configuration for SIMATIC S5/S7 and PG/PC
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S5 with

IM 308-CET 200pro with motor starter
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PROFIBUS FMS

S7-400 with

CP 443-5 Basic

S7-300 with CP 343-5

PC/WinCC with

CP 5613 A2 and

FMS-5613

PG with STEP 7 and 

STEP 5

Third-party device

S5-115 - 155U with

CP 5431 FMS/DP
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System Overview

Configuration examples

Configuration example for PG/OP communication

PG/OP communication with S7 routing

ET 200pro with motor starter
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■ Technical specifications

■ More information

For the SIMATIC NET products referred to above (order numbers 
6GK..., 6XV1...) please also note the conditions of application, 
which can be consulted on the Internet site quoted below.

You can find more information on the Internet at:

http://www.siemens.com/simatic-net/ik-info

More information about PROFIBUS can be found in 
Catalog IK PI, in the chapter PROFIBUS according to 
IEC 61158 / EN 50170.

Standard PROFIBUS acc. to IEC 61158/EN 50170 Volume 2

Topology

• Electrical network Bus, tree

• Optical network Bus, tree, ring

• Wireless coupling Point-to-point, point-to-multipoint

Transmission medium

• Electrical network Shielded two-conductor cable

• Optical network Optical conductor (glass, PCF and plastic)

• Wireless coupling Infrared

Network size

• Electrical network km Max. 9.6

• Optical network km Max. 90

• Wireless coupling m Max. 15

Transmission rate 9.6 kbit/s to 12 Mbit/s (adjustable) including 31.25 kbit/s for PROFIBUS PA

Number of stations Max. 127

Access control Token passing with lower-level master-slave

Protocols PROFIBUS DP
PG/OP communication
S7 communication
S5 compatible communication (SEND/RECEIVE)
PROFIBUS FMS




