
Kuhnke FIO
Modular CODESYS PLC

Modular EtherCAT I/O 



…fast
Increase your customer‘s productivity 
by means of top-performance systems. 
EtherCAT®, the fastest Ethernet fieldbus, 
transfers all Kuhnke FIO data right through 
to the terminals.

…available 24/7
Increase your output by having your 
machines available at all times. The 
FIO system‘s excellent reliability, 
electromagnetic compatibility and 
resistance to environmental influences 
minimise machine downtimes. When 
necessary, our system enables rapid 
troubleshooting of your machines by 
Remote Service and convenient on-site 
diagnostics.

…simple, easy to operate and versatile
Everything is in place, easy to operate and 
available for customised use in various 
applications. Software in modern machines 
should be able to meet the on-site 
system requirements. To enable a flexible 
response to modifications and machine 
configurations, a single software package 
should contain everything needed for 
programming: PLC programming, fieldbus 
and I/O configuration, visualisation and 
motion control. 

…all-purpose equipment 
Whether you wish to extend your existing 
CODESYS control unit or run Kuhnke 
FIO as a small and stand-alone system, 
Kuhnke‘s flexible FIO system will help you 
to accomplish all automation tasks.  

…sustainable 
Industry is increasingly challenged by 
stricter ecological constraints and higher 
energy costs. Our designs allow you to 
successfully face this challenge and retain 
a green and healthy environment. 

…safe without additional expense 
Of course you expect all legal requirements 
such as the Machinery Directive and the 
Industrial Safety Ordinance to be complied 
with for your machines or facilities, without 
having to incur additional expenses. The 
system should also be reliable in the future 
and flexible enough to adapt to your own 
requirements.

Today‘s automation technology challenge

Your machine is…



Product Information

For further product information, please 
contact us:

Phone: +49 4523 402-200
sales-ics@kendrion.com

Discover our product variety at:
http://productfinder.kuhnke.kendrion.com
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Kuhnke CODESYS Starterkit Motion 
Positionieren leicht gemacht 

 
Das Starterkit ist schon verdrahtet und steht dem Anwender innerhalb 

weniger Minuten zur Verfügung. Die Programmerstellung und die 

Verbindung des Programms mit dem Steuergerät wird ausführlich an 

Beispielen erklärt, die sich auf dem beiliegenden Datenträger befinden.  

 

• Schnelle CODESYS SPS 
• EtherCAT®

-Erweiterungsmodul mit 16 Ein- und 16 Ausgängen 

• EtherCAT®
-Antriebsregler für Stepper und BLDC-Motoren 

• Kleiner Schrittmotor für closed loop Betrieb geeignet 

• Motion-Baustein-Bibliothek nach PLCopen®
 

• Web-Server mit Visualisierungstemplates  

• Optional mit weiteren Kuhnke FIO Modulen erweiterbar 

 

 
 

Das Kuhnke CODESYS Starterkit Motion (Bestellnummer 694.300.99.11) besteht aus: 

Modulare SPS 

1 x Kuhnke FIO Controller 113 

 Digitales I/O-Modul 
1 x Erweiterungsmodul Kuhnke FIO DI16/DO16  

Antriebsregler-Modul 
1 x Erweiterungsmodul Kuhnke FIO Drive Control 

Software 

1 x CODESYS 3 inkl. Kuhnke Motion Control Bibliothek auf Datenträger 

Dokumentation 

1 x Bedienungsanleitung auf Datenträger 

Programmbeispiele 
1 x Einsteigerprojekt-Paket auf Datenträger 

Zubehör 

2 x Programmierkabel (SPS und Kuhnke FIO Drive Control) 

Zubehör 

1 Motor (bürstenloser DC-Motor oder Schrittmotor) 

1 x Steckernetzteil 

 
We reserve the rights of modification, omission, error with respect to the products. Illustrations similar. All rights reserved by the individual copyright holders. EtherCAT® is registered trademark and patented technology, licensed by 

Beckhoff Automation GmbH, Germany. Safety over EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany. Microsoft®, Windows® and the Windows® Logo are registered 

trademarks of Microsoft Corporation in the USA and other countries. At www.plcopen.org you will find more information about PLCopen Organisation. CODESYS is a product of 3S-Smart Software Solutions GmbH. CiA® and 

CANopen® are registered community trademarks of CAN in Automation e.V.  

 
 

 Bestellung: Bitte faxen Sie Ihre Bestellung an FAX: +49 4523/402-201  

  oder per E-Mail: sales-ics@kendrion.com 

 
  Hiermit bestelle ich ___ Kuhnke CODESYS Starterkit(s) Motion (Bestellnummer 694.300.99.11)  

  zum Aktionspreis von 599,- € pro Stück* 
 Name 

 Firma 
 

 Abteilung  

 Straße / Postfach  

 Telefon 

 PLZ Ort 
 

 E-Mail-Adresse  

 Unterschrift / Stempel  
 

* Der Aktionspreis (in €) gilt bis zum 31.12.2015, exkl. MwSt., Abgabemenge auf 2 Stück pro Kunde begrenzt. 

 

Aktionspreis 
 599,-* ► Zu den Produkten auf unserer Website 
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Kuhnke FIO Controller 113 

Mini-IPC-Steuerung 
 
Der Kuhnke FIO Controller 113 ist ein Mini-IPC auf ARM Basis mit integrierter 
CODESYS SPS. Diese wird mit CODESYS V3 programmiert. 
Ein SD-Card-Slot und ein USB-Interface ermöglichen die lokale Speicherung 
von Prozessdaten und den Austausch von Steuerungsprogrammen. Zur 
unmittelbaren Reaktion auf Prozessereignisse ist ein digitaler Interrupt-Eingang 
vorhanden. Die modulare Steuerung ist über den seitlichen E-Bus- Anschluss 
mit EtherCAT I/O Modulen der Serie Kuhnke FIO flexibel erweiterbar.  
Der Datenaustausch mit anderen Systemen ist zum einen über die integrierten 
Schnittstellen Industrial Ethernet und RS232 möglich. Darüber hinaus können 
weitere Kommunikationswege durch den Einsatz von Schnittstellen- und 
Busmodulen eröffnet werden. Dies erleichtert auch die Integration des Systems  
in bestehende Steuerungskonzepte. Beim Einsatz eines Extender-Moduls ist 
auch die Ansteuerung externer EtherCAT-Slaves möglich. 
 

 

 
Eigenschaften 
 Lüfterlose ARM Prozessortechnologie 
 Erweiterbar mit Kuhnke FIO Modulen 
 CODESYS V3 mit EtherCAT

®
 

 Optionale CODESYS WebVisu 
 

 

Technische Daten 

Typ Kuhnke FIO Controller 113 

Prozessor i.MX28 Freescale 454 MHz 

RAM / Remanenter Speicher 128 MB / Speicherung im Flash 

Laufwerke Interner Flash Speicher, SD(HC)-Card Slot  

Software Betriebssystem: Windows
®
 Embedded CE 6.0 

Anwendung: CODESYS V3 Soft SPS mit WebVisu… 

Schnittstellen 1 x RS232, 1 x USB 2.0 

Netzwerke 1 x Ethernet 10/100 Mbit/s – RJ45 

Feldbusschnittstellen 1 x CAN galvanisch isoliert 

EtherCAT
®
 intern über E-Bus-Interface, extern über Extender-Modul 

Integrierte I/Os 1 x DI interruptfähig 

Gehäuse (B X H X T) Aluminium Träger, Kunststoff 125 x 25 x 90 mm 

Montage 35 mm DIN Schiene 

Spannungsversorgung 24 V DC / (19,2 … 28,8) 

Leistung  ca. 3 W (@ 24 V DC) 

Betriebstemperatur  0 °C...+50 °C 

 
We reserve the rights of modification, omission, error with respect to the products. Illustrations similar. All rights reserved by the individual copyright holders. EtherCAT® is registered trademark and patented technology, licensed by 
Beckhoff Automation GmbH, Germany. Safety over EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany. Microsoft®, Windows® and the Windows® Logo are registered 
trademarks of Microsoft Corporation in the USA and other countries. At www.plcopen.org you will find more information about PLCopen Organisation. CiA® and CANopen® are registered community trademarks of CAN in 
Automation e.V. 
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Kuhnke FIO Safety PLC 

Sicherheits-SPS 

 
Die Kuhnke FIO Safety PLC ist eine Sicherheits-SPS, die als Erweiterungsmodul in den 

EtherCAT
®-Verbund integriert wird. Als FSoE-Master kann sie beliebige FSoE-Slaves 

ansprechen. Dazu gehören z.B. Safety I/Os, Antriebsregler und Ventilinseln mit FSoE.  

 

 

Eigenschaften 

• Die Safety PLC erfüllt die Anforderungen der IEC 61508 SIL3 und DIN EN ISO 13849 PLe.  

• Sie wird mit CODESYS ab Version 3.5SP5 programmiert. 

• Die in CODESYS integrierten Safety-Funktionsbausteine sind bereits zertifiziert. Dadurch 

wird der Aufwand für Entwicklung, Verifikation und Abnahme einer Sicherheitsapplikation 

erheblich reduziert. 

• Die Programmierung erfolgt mittels CODESYS über die Hauptsteuerung und die EtherCAT-

Verbindung. 

 

 

Technische Daten 

 Typ 

Sicherheitssteuerung 

 Sicherheitsprotokoll 
FSoE  

 Sicherheitsstandard 
IEC 61508 SIL3 und DIN EN ISO 13849-1 PLe 

 Zulassungen 

CE, cULus (geplant), TÜV Rheinland 

 Laufzeitsystem 

CODESYS RT Safety 

 Programmiertool 

CODESYS ab Version 3.5 SP5 mit integrierten Safety Funktionsbausteinen 

 Stromaufnahme E-Bus 
200 - 300 mA 

 Versorgungsspannung 
Über E-Bus- Verbinder vom Buskoppler 

 Elektrische Störeinflüsse EN 61000-6-2/ EN 61000-6-4 

 Schwingungsfestigkeit 
EN 60068-2-6 

 Schockfestigkeit 

EN 60068-2-27 

 Feldbusanschluss 
EtherCAT

® 100 Mbit/s LVDS: E-Bus 

 Montage / Einbaulage 
35 mm DIN-Schiene / horizontal 

 Signalanzeige 

Status LEDs (EtherCAT, Safety, Power) 

 Schirmanschluss 
Direkt am Modul 

 Anschlussklemmen 
- 

 Umgebungsbedingungen 0 °C …+55 °C, IP 20 

 Gehäuse 

Aluminiumträger, außen Kunststoff 25 x 120 x 90 mm 

 
We reserve the rights of modification, omission, error with respect to the products. Illustrations similar. All rights reserved by the individual copyright holders. EtherCAT® is registered trademark and patented technology, licensed by 

Beckhoff Automation GmbH, Germany. Safety over EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany. Microsoft®, Windows® and the Windows® Logo are registered 

trademarks of Microsoft Corporation in the USA and other countries. At www.plcopen.org you will find more information about PLCopen Organisation. CiA® and CANopen® are registered community trademarks of CAN in 

Automation e.V. 
 

PLC with FIO Expansion Modules EtherCAT I/O with FIO Expansion Modules

Controller Expansion Modules Coupler



EtherCAT® –
Down to the last terminal

EtherCAT is the most powerful Ethernet-
based fieldbus system currently available 
on the market. It puts up the top speed 
mark, and its flexible topology and simple 
configuration make it the perfect means 
of controlling extremely fast processes. 
To give you a clue: 1000 I/Os can be 
addressed in 30 μs. Because of its high 
performance, the simple wiring and 
its open protocol support, EtherCAT is 
often used as a fast motion control and 
I/O bus driven by an industrial PC or in 
conjunction with control technology on a 
smaller scale. EtherCAT moves beyond 
the limits of conventional fieldbus systems. 
Its interconnections between the controller 
at one end and both the I/O modules and 
drives at the other are as fast as those of 
a backplane bus. Distributed EtherCAT 
control systems thus offer a speed 
advantage because the limiting factor of 
bus transfer times is eliminated. In contrast, 
conventional fieldbus systems require the 
use of a central control unit.  

Kuhnke FIO –
A fast I/O system

The Kuhnke FIO system was developed 
specifically for machine-related operation. 
As EtherCAT masters, Kuhnke industrial 
PCs are equipped with hard real-time 
behavior and a CODESYS PLC. Kuhnke 
FIO is a system of I/O modules to link 
the process signals within an EtherCAT 
network. A Kuhnke FIO block consists of 
the Kuhnke FIO bus coupler and various 
I/O modules. The Kuhnke FIO bus coupler 
converts the transmission physics and 
generates the system supply for the I/O 
modules. The standard network lines 
are connected on the one side and the 
I/O modules for the process signals in 
sequence on the other side, whereby the 
EtherCAT protocol is retained right down to 
the last I/O module. The connection of the 
inbound and return lines is automatically 
closed at the end of the module block, 
so that the next EtherCAT device can be 
connected to the second port of the bus 
coupler.

Kuhnke FIO Controller –
Modular CODESYS PLC

If the system runs as a PLC, a FIO 
controller module acts as the control 
head which supplies the Kuhnke FIO 
I/O modules with the required operating 
voltage and drives the internal bus. As 
an EtherCAT master, it sends EtherCAT 
telegrams for writing the output data and 
reading the input data. In combination with 
an extender module, additional EtherCAT 
slaves, such as latest-generation drives, 
can be connected, greatly facilitating the 
wiring up of different topologies such as 
a star topology. CODESYS V3 is used 
to program the control heads to meet 
the needs of every application. Various 
standard interfaces such as the Ethernet 
port (LAN) turn the system into a field 
control unit that easily integrates in modern 
environments. Other interface protocols 
including CANopen, Profinet or Modbus 
TCP are available as needed. By adding 
safety modules, a complete CODESYS 
safety control system can be created.

Speed, modularity & intelligence

Kuhnke FIO system description

Status-LEDs

Signal state LEDs
located next to the terminal 

Shield 
connects straight to 
housing mount

Metal housing mount

Ventilation slots

Release lever Labelling clips

Grip

Module lock and E-bus

36-pin combi plug socket  
for Kuhnke FIO DI16/DO16

DIN rail mount



PLC and I/O systems

Our solutions benefit users with...

...easy programming
Everything is based on CODESYS, the IEC 
61131-3 programming system. It supports 
all editors of the IEC standard (FD, LD, 
IL, ST, SFC) as well as EtherCAT and 
CANopen fieldbus configurators.  

Programming is made easy by extensive 
debugging and online functions and a 
wealth of program libraries. The integrated 
system is completed by a visualisation 
editor plus remote maintenance and 
servicing.  

One tool for everything. 

...perfect module variety 
Building upon over 30 years of experience, 
Kendrion Kuhnke has designed a large 
number of modules which can be easily 
combined into customised modular 
configurations to meet all your requirements.  

Try them to set up a solution in perfect 
harmony with your application.

...included safety
The FIO system provides all safety 
features in its EtherCAT and CODESYS 
environment. The certified FSoE safety 
protocol supports routing via „grey“ 
channels. The safety 
FD editor provided 
by CODESYS 
manages the cross 
communication 
between the PLC 
and the safety PLC 
as well as the online 
monitoring of safe and 
unsafe data. 

Safety is an integrated solution.

...EtherCAT down to the last terminal
Without any other bus in between, the I/O 
data of the FIO modules are sent straight to 
the EtherCAT master for further processing. 
The master provides highest data access 
performance and perfectly synchronises 
the cyclic PLC task: Every module is an 
immediate EtherCAT station, a data transfer 
rate of up to 100 Mbps supports distributed 
clocks. 

No more unnecessary delays.

...pro-active maintenance 
Several tools and functions of our PLC 
and I/Os assist your on-site or remote 
maintenance and teleservicing in order to 
minimise your downtimes.

Pinpointing information for fast response time.

...a customised complete solution
Pick up distributed process signals and 
output them where they are needed as well 
as customised high EMC special modules 
each with its own metal shield - All of this 
enables you to design and configure a 
perfect machine control system.

Automation must adapt to the machine
not the machine to the components.
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