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1 Preface 

1.1 Legal Notice 

Contact Details 

Kendrion Kuhnke Automation GmbH 
Industrial Control Systems 

Lütjenburger Str. 101 

D-23714 Malente 

Germany 

 

 

Support (phone) +49 4523 402-300 

Support (email) controltechnology-ics@kendrion.com 

Switchboard +49 4523 402-0 

Sales (email) sales-ics@kendrion.com 

Internet www.kendrion.com 

  

  

 

1.1.1 Versions 

Modification History 

Date Comments / Modifications 

30.05.2024 Original version 

28.08.2025 Profile Position Mode: Unsupported functions removed 

 

  

mailto:controltechnology-ics@kendrion.com
mailto:sales-ics@kendrion.com
http://www.kendrion.com/
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1.2 About this Manual 

This technical information is primarily directed to system designers, project engineers and device developers. 
It does not contain any availability information. We reserve the rights for errors, omissions and modifications. 
Pictures are similar. 

1.2.1 Limitation of Liability 

Specifications are for description only and are not to be understood as guaranteed product properties in a 
legal sense. Exact properties and characteristics shall be agreed in the specific contract. Claims for 
damages against us - on whatever grounds - are excluded, except in instances of deliberate intent or gross 
negligence on our part. 

1.2.2 Terms of Delivery 

The general conditions of sales and service of Kendrion Kuhnke Automation GmbH shall apply. 

1.2.3 Copyright 

© Kendrion Kuhnke Automation GmbH 

This instruction manual is proprietary and protected by copyright. 

No part of this document may be reproduced or copied in any way or by any means except expressly 
permitted in writing by Kendrion Kuhnke Automation GmbH. 

Microsoft®, Windows® and the Windows® logo are registered trademarks of Microsoft Corp. in the USA and 
other countries. 

EtherCAT® is a registered brand and patented technology, licenced by Beckhoff Automation GmbH, 
Germany. 

Safety over EtherCAT is a registered trademark and patented technology, licenced by Beckhoff Automation 
GmbH, Germany 

Further information about the PLCopen organisation is available at www.plcopen.org. CiA® and CANopen® 
are registered joint brands of CAN in Automation e.V. Title to all companies and company names mentioned 
herein as well as to products and product names is held by the respective enterprises. 

1.2.4 Warranty 

Warranty is subject to the provisions of the conditions of sale of Kendrion Kuhnke Automation GmbH or any 
contractual agreements between the parties. 
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1.3 Reliability, Safety 

1.3.1 Applicability 

For reasons of personal safety and to avoid material damages when working with or handling this Kuhnke 
product, you are advised to take heed of the notes and information contained in this instruction manual. 

1.3.2 Target Group of the Instruction Manual 

This instruction manual contains all information necessary for the use of the described product (control unit, 
control terminal, software, etc.) according to instructions. It is written for design, project planning, servicing 
and commissioning experts. For proper understanding and error-free application of technical descriptions, 
instructions for use and particularly of notes of danger and warning, extensive knowledge of automation 
technology is compulsory. 

1.3.3 Intended Use 

Kuhnke's products are designed, developed and manufactured for standard industrial use. They must not be 
used for any other purposes than the ones specified in the catalogue or the associated technical 
documentation. Proper and safe operation depends on the products being transported, stored, lined up, 
mounted, installed, put into service, operated, and serviced correctly. Ambient conditions must be within the 
admissible limits. Notes and information in the associated documentation apply at all times. 

1.3.4 Reliability 

Reliability of Kuhnke products is brought to the highest possible standards by extensive and cost-effective 
means in their design and manufacture. 

These include: 

▪ selecting high-quality components, 

▪ quality agreements with our suppliers, 

▪ actions to avoid static charges when handling MOS circuits, 

▪ worst case planning and design of all circuits, 

▪ visual inspections at various stages of fabrication, 

▪ computer-aided tests of all assemblies and their interaction in the circuit, 

▪ statistical assessment of the quality of fabrication and of all returned goods for the immediate taking 
of appropriate corrective actions. 
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1.3.5 Hazard and Other Warnings 

Despite the actions described in section 1.3.4 Reliability, the occurrence of faults or errors in electronic 
control units - even if most highly improbable - must be taken into consideration. 

Please pay particular attention to the additional notices which we have marked by symbols throughout this 
instruction manual. While some of these notices make you aware of possible dangers, others are intended 
as a means of orientation. They are described further down below in descending order of importance. 

 

Every alert and hazard warning is made up as follows: 

Type and source of risk 

Potential consequences of non-observance 

 Preventive measures 

 

 

 

DANGER 

A DANGER warning makes you aware of an immediately hazardous situation which WILL 
cause a serious or fatal accident if not observed. 

 

 
WARNING 

A WARNING makes you aware of a potentially hazardous situation which MAY cause a 
serious or fatal accident or damage to this or other devices if not observed. 

 

 
CAUTION 

A CAUTION alert makes you aware of a potentially hazardous situation which MAY cause 
an accident or damage to this or other devices if not observed. 

 

 
NOTE 

A NOTE makes you aware of a potentially hazardous situation which MAY cause damage 
to this or other devices if not observed. 

 

1.3.6 Other Notices 

 

 
Information 

This symbol draws your attention to additional information concerning the use of the 
described product. This may include cross references to information found elsewhere 
(e.g. in other manuals). 
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1.3.7 Safety 

Our products normally become part of larger systems or installations. The information below is intended to 
help you integrate the product into its environment without dangers to humans or material/equipment. 

 

 

 

DANGER 

Non-observance of the instruction manual 

Measures for the prevention of dangerous faults or errors may be rendered ineffective or new 
hazard sources created. 

 Thoroughly read the instruction manual 

 Take particular heed of the hazard warnings 

 

 
Information 

To achieve a high degree of conceptual safety in planning and installing an electronic controller, 
it is essential to exactly follow the instructions given in the manual because wrong handling could 
lead to rendering measures against dangers ineffective or to creating additional dangers. 
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1.3.8 Project Planning 

▪ 24 VDC power supply: generate as electrically safely separated low voltage. Suitable devices 
include split-winding transformers built in compliance with European Standard EN 60742 
(corresponds to VDE 0551). 

▪ Power breakdowns or power fades: the program structure is to ensure that a defined state at restart 
excludes all dangerous states. 

▪ Emergency-off installations must comply with EN 60204/IEC 204 (VDE 0113). They must be 
operative at any time. 

▪ Safety and precautions regulations for qualified applications have to be complied with. 

▪ Please pay particular attention to the notices of warning which, at relevant places, will make you 
aware of possible sources of dangerous mistakes or faults. 

▪ Relevant standards and VDE regulations are to be complied with in every case. 

▪ Control elements are to be installed in such a way as to exclude unintended operation. 

▪ Lay control cables such that interference (inductive or capacitive) is excluded if this interference 
could influence controller operation or its functionality. 

1.3.9 Maintenance and Servicing 

▪ Precautions regulation BGV A3 (Elektrische Anlagen und Betriebsmittel) to be observed when 
measuring or checking a controller after power-up. This applies to section 8 (Admissible deviations 
when working on parts) in particular. 

▪ Repairs must be carried out by specially trained Kuhnke staff only (usually in the main factory in 
Malente). Warranty expires in every other case. 

▪ Only use parts approved of by Kuhnke. Only genuine Kuhnke modules must be used in modular 
controllers. 

▪ Modular systems: always plug or unplug modules in a power-down state. You may otherwise 
damage the modules or (possibly not immediately recognisably!) inhibit their functionality. 

▪ Always dispose of (rechargeable) batteries as hazardous waste. 
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1.3.10 Electromagnetic Compatibility 

Definition 

Electromagnetic compatibility is the ability of a device to function satisfactorily in its electromagnetic 
environment without itself causing any electromagnetic interference that would be intolerable to other 
devices in this environment. 

Of all known phenomena of electromagnetic noise, only a certain range occurs at the location of a given 
device. It is defined in the relevant product standards. 

The design and immunity to interference of programmable logic controllers are internationally governed by 
standard 
IEC 61131-2 which, in Europe, has been the basis for European Standard  
EN 61131-2. 

 
Information 

Refer to IEC 61131-4, User's Guideline, for general installation instructions to be complied with 
to ensure that hardware interface factors and the ensuing noise voltages are limited to tolerable 
levels. 

 

Interfering Emission 

Interfering emission of electromagnetic fields, HF  
compliant to EN 55011, limiting value class A, Group 1 

 
Information 

If the controller is designed for use in residential areas, high-frequency emissions must comply 
with limiting value class B as described in EN 55011. 
Fitting the controller into earthed metal cabinets and installing filters in the supply lines may 
produce a shielding compliant to the above standard. 

 

General Notes on Installation 

Electronic control systems, if run as component parts of machines, facilities and systems, must comply with 
valid rules and regulations, depending on their field of application. 

General requirements concerning the electrical equipment of machines and aiming at the safety of these 
machines are contained in Part 1 of European Standard EN 60204 (same as VDE 0113). 

Electrical Immission Safeguard 

To eliminate electromagnetic interference, connect the control system to the protective earth conductor. 
Practice best cable routing. 

Cable Routing and Wiring 

Keep power circuits separate from control circuits: 

▪ DC voltages  60 V ... 400 V 

▪ AC voltages 25 V ... 400 V 

 

Joint laying of control circuits is allowed for: 

▪ shielded data signals 

▪ shielded analogue signals 

▪ unshielded digital I/O lines 

▪ unshielded DC voltages < 60 V 

▪ unshielded AC voltages < 25 V 
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Location of Installation 

Ensure that temperatures, contaminations, impact, vibration or electromagnetic interference are no 
impediment to the installation. 

Temperature 

Consider heat sources such as general heating of rooms, sunlight, heat accumulation in assembly rooms or 
control cabinets. 

Contamination 

Use suitable casings to avoid possible negative influences due to humidity, corrosive gas, liquid or 
conducting dust. 

Impact and Vibration 

Consider possible influences caused by motors, compressors, transfer lines, presses, ramming machines 
and vehicles. 

Electromagnetic Interference 

Consider electromagnetic interference from various local sources: motors, switching devices, switching 
thyristors, radio-controlled devices, welding equipment, arcing, switched-mode power supplies, converters / 
inverters. 

Particular Sources of Interference 

Inductive Actuators 

Switching off inductances (such as from relays, contactors, solenoids or switching magnets) produces surge 
voltages. It is necessary to reduce these extra voltages to a minimum. 
Reducing elements may be diodes, Z-diodes, varistors or RC elements. Their rating should conform to the 
specifications provided by the manufacturer or supplier of the actuators. 
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2 System Description 

2.1 EtherCAT® – Ethernet Control 

EtherCAT® is the most powerful Ethernet-based fieldbus system currently available on the market. 
EtherCAT 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. 

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. EtherCAT controllers thus nearly act like centralised control systems, 
overcoming the issue of bus transfer times that conventional fieldbus systems are burdened with. 

2.2 Kuhnke FIO 

Kuhnke's FIO is a system of I/O modules for interconnecting the process signals in an EtherCAT network. 

Kuhnke FIO consists of the Kuhnke FIO bus coupler and a range of Kuhnke FIO I/O modules. 

The Kuhnke FIO bus coupler converts the physical transfer technology (twisted pair Ethernet) to LVDS (E-
bus) and generates the system voltages required by the LVDS modules. The standard 100 Base Tx lines 
used for office network communications connect to the one side, the Kuhnke FIO I/O modules for the 
process signals connect to the other. This is how the Ethernet EtherCAT protocol is retained right through to 
the last I/O module. 

 

 

 

EtherCAT Master Kuhnke FIO bus coupler and I/O module 

Ventura FIO bus coupler and I/O modules Ventura FIO PLC 
and I/O modules 
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3 Product Description 

3.1 General Description 

Kuhnke FIO Stepper Control is a decentralised device acting as a terminal for actuating 3 stepper motors. 
The module also features digital inputs for picking up limit stop, reference switch or similar signals and a 
digital output to a holding brake or similar device. 

 

The figure below illustrates the basic elements of Kuhnke FIO Stepper Control: 

 

 

 

The housing mount consists of an aluminium profile with an integral snap-on device used to snap the module 
to a 35mm DIN rail. The housing trough including the optical fibres for the status indicators, the side face and 
the front is made of plastic and contains the module. The optical fibres for the signal state indicators (LEDs) 
are located next to the connector. They slightly protrude from the housing and allow a clear diagnosis at a 
glance. 

 

DIN rail mount and operative 

earth 
Ventilation slots 

Metal housing mount 

with shield connector Module lock and E-

bus 

Connector 

Grip 

Label clip Unlock button 
Module status LEDs 

Signal state indicators 

(LEDs) 
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3.2 Application 

3.2.1 Intended Use 

FIO Stepper Control is intended to perform motion and speed control tasks within an EtherCAT network. 

 

3.2.2 Foreseeable Misuse 

 

 

DANGER 

Dangerous movements 

The movements generated by actuating a drive may cause serious or fatal injuries 

 Appropriately safeguard the area of motion covered by the drive system 

 Prevent persons from entering the area of motion covered by the drive system 

 Do not work within the area of motion covered by the drive system 

 Verify that emergency stops are in place to turn off the drives and that they are operative 

 

 

The units have been designed and rated for IP20 work environments. Your fingers are protected and there is 
a safeguard against solid foreign matter of particle sizes up to 12.5 mm but no protection against water. The 
components must not be operated in wet and dusty environments. 
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3.3 Technical Data 

General specifications of Kuhnke FIO 

Fieldbus EtherCAT 100 Mbit/s 

EtherCAT controller ASIC ET1200 

Baud rate 100 Mbit/s 

E-bus port 10-pin system plug in side wall 

Electrical insulation modules electrically insulated from one another and from the bus 

Diagnosis LED: bus status, module status 

IO/power connection 36-pin spring-assisted combi plug with mechanical ejector 

E-bus load max. 100 mA 

Terminating module not required 

Supply voltage 24 VDC -20%/+25% 

Noise immunity Zone B to EN 61131-2, 
mounted on earthed DIN rail in earthed control cubicle 

Service conditions 

Ingress protection IP20 

Mounting position vertical, stackable 

Storage temperature -25°C … + 70°C 

Operating temperature 0°C ... + 55°C 

Rel. humidity 5% … 95%, non-condensing 

Mechanical properties 

Installation 35 mm DIN rail (top-hat rail) 

Dimensions 25mm x 120mm x 90mm (W x H x D) 

Housing mount aluminium 

Shield connects straight to module housing 

 

Module-specific details 

Product name Kuhnke FIO Stepper Control 

Article number 694 454 56 

Motor connection 3x 2-phase stepper motor 

Motor voltage 12 ... 24 VDC >24 ... 48 VDC  

Nominal motor current       

Peak current stepper motor:  

Frequency range 0 … 500 Hz 

Digital inputs 9x 1ms (configurable, e.g. reference switch, limit switch, enable) 

Digital outputs 3x 0.5A (brake output or standard output) 
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4 Construction and Functionality 

4.1 Function 

Actuation of 3 stepper motors 

4.2 Front View 

 

 

4.3 Labelling and Identification 

Laser marking on the side wall 

Traceability (serial number) 

 

4.4 Contents of Package 

The FIO Stepper Control package includes: 

▪ FIO Stepper Control 

▪ 36-pin system connector 

 

  

1 2 

3 

4 

2 

Key 

1. Status LEDs 

2. E-Bus / module lock 

3. 36-pin system connector 

4. Earth/shield connector for 
M3x5 bolts 
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4.5 Connectors 

4.5.1 E-bus and Module Lock 

The system plugs and the module lock are located on the sides of FIO Stepper Control. These contact pins 
interconnect the modules. Depending on their make and model, they supply power to the module's electronic 
circuitry and transfer the EtherCAT signals. Verify that the end cap from the package is in place to protect 
the E-bus connector on the last module at the right-hand side of a terminal unit against dirt. 

The integrated module lock prevents the modules from coming apart under mechanical load or vibration. 

 

 
NOTE 

Damage to modules 

Plugged-in module may be destroyed 

 Only link approved Kuhnke FIO system modules to the E-bus 
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4.5.2 Module Connector 

The module connector is located at the front of FIO Stepper Control. The motor, transmitters, sensors and 
actuators and the module's power supply all attach to this connector. 

Module Connector 

Pin Row Function Signal 

0 1 dig. input (limit switch, neg.) M1 LSneg 

0 2 dig. input (limit switch, pos.) M1 LSpos 

1 1 dig. input (reference switch) M1 Ref 

1 2 dig. output (brake) M1 Brake 

2 1 GND GND 

2 2 GND GND 

3 1 motor phase A+ M1 A+ 

3 2 motor phase A- M1 A- 

4 1 motor phase B+ M1 B+ 

4 2 motor phase B- M1 B- 

5 1 dig. input (limit switch, neg.) M2 LSneg. 

5 2 dig. input (limit switch, pos.) M2 LSpos 

6 1 dig. input (reference switch) M2 Ref 

6 2 dig. output (brake) M2 Brake 

7 1 GND GND 

7 2 GND GND 

8 1 motor phase A+ M2 A+ 

8 2 motor phase A- M2 A- 

9 1 motor phase B+ M2 B+ 

9 2 motor phase B- M2 B- 

10 1 dig. input (limit switch, neg.) M3 LSneg 

10 2 dig. input (limit switch, pos.) M3 LSpos 

11 1 dig. input (reference switch) M3 Ref 

11 2 dig. output (brake) M3 Brake 

12 1 GND GND 

12 2 GND GND 

13 1 motor phase A+ M3 A+ 

13 2 motor phase A- M3 A- 

14 1 motor phase B+ M3 B+ 

14 2 motor phase B- M3 B- 

15 1 not connected n.c. 

15 2 not connected n.c. 

16 1 logic power supply (+24 VDC) L+ 

16 2 motor power supply (+12…48 VDC) M+ 

17 1 0V / GND L- 

17 2 0V / GND M- 
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4.6 Indicators and Controls 

LED "EtherCAT Run": 

State LED flash code Explanation 

Init Off  Initialising, no data exchange 

Pre-Op Off/green, 1:1 Pre-operational, no data exchange 

Safe-Op Off/green, 5:1 Safe operation, inputs readable 

Op Green, on Operational, unrestricted data exchange 

Bootstrap Flickering Bootstrap state 

LED "IO" 

State LED Explanation 

Ok Off No error 

Error 

Red, 1x Digital output short or motor overload 

Red, 2x Power supply out of tolerance 

Red, 3x Watchdog 

Red, 4x EtherCAT communication error 

Red, 5x High temperature 

Red, 6x 
Module-specific error (other  
errors of object 1003 Predefined Error Field) 

Red, 7x Configuration error (PDO mapping, parameter out of tolerance, ...) 

Red, on Module defective 

 

LED "Power" 

State LED Explanation 

On Green 24 VDC logic power supply ok 

Off Off 24 VDC supply not ok 
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LED "Channel" 

Green signal state LEDs allocated to the terminals of the digital inputs and outputs slightly protrude from the 
housing next to the connector. Three-colour signal state LEDs are allocated to the terminals of the motor 
state LEDs. 

 

M1 LS-   M1 LS+ 0 

 

M1 Ref   M1 Out 1 

    2 

M1 State    3 

    4 

M2 LS+   M2 LS+ 5 

M2 Ref   M2 Out 6 

    7 

M2 State    8 

    9 

    10 

M3 Ref   M3 Out 11 

M3 LS-   M3 LS+ 12 

    13 

M3 State    14 

    15 

    16 

    17 

 

 

 

 

E

C 

R
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5 Operation 

5.1 Installation 

5.1.1 Mechanical Installation 

Kuhnke FIO I/Os mount on rails to DIN EN 50022, 35 mm x 7.5 mm. 

To Snap on a Single Module 

 Push up the module against the mounting rail from below, 
allowing the metal spring to snap in between mounting rail and 
mounting area as illustrated. 

 Push the top of the module against the mounting wall until it snaps in. 
 
 
 

To Interconnect Two Modules 

 After snapping on the first module to the rail, snap on the second 
module about 1 cm away towards the right of the first module. 

 Push the second module along the rail towards the first module until you hear the 
locking device snap in. 

To Disconnect Two Modules 

 Push down the unlock button of the module that you wish to disconnect from the module to the left of 
it. 

 With the button still pressed, push both modules away from one another until they are about 1 cm 
apart. 

To Take down a Single Module 

 Push the module up and against the metal spring located on the underside of the rail 
guide. 

 Tip the module away from the rail as shown in the illustration. 
 Pull the module down and out of the mounting rail. 

 

 

 

 

 

 

 

 

 

 

  

U
n
l
o
c
k 
b
u
t
t
o
n 



Kendrion Kuhnke Automation GmbH Operation 

 

FIO Stepper Control   24 
28.08.2025 

5.1.2 Electrical Installation 

Earthing 

Connect the Kuhnke FIO modules to earth by attaching the metal housing to functional earth. 

Since the functional earth connector dissipates HF currents, it is of utmost importance for the module's noise 
immunity. 

HF interference is dissipated from the electronics board to the metal housing. The metal housing therefore 
needs to be suitably attached to a functional earth connector. 

You will normally have to ensure that 

▪ the connection between module housing and DIN rail conducts well, 

▪ the connection between DIN rail and switching cabinet conducts well, 

▪ the switching cabinet is safely connected to earth. 

In special cases you may attach the earth wire straight to the module. 

 

 

 
Information 

Earth wires should be short and have a large surface (copper mesh). Refer to 
https://en.wikipedia.org/wiki/Chassis_ground or a similar source for further details 

 

  

Figure 1: Aluminium profile 

Attach cable shield here 

Connect the DIN rail  
to functional earth 

M3x5 bolt 
connection 
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Module Interconnection 

The FIO modules electrically connect by completely pushing the modules together. This automatically 
connects them to the EtherCAT bus system and supplies power to the EtherCAT communication modules. 
Install FIO Stepper Control at any point within the I/O block. 

Note that the maximum current (E-Bus power) supplied by the bus coupler or control unit limits the number of 
FIO modules you may connect to a single block. 

Logic power supply (24 VDC) 

Power to the logic circuitry is supplied through lines L+ and L- of the module plug. The plug also supplies 
power to the brake output. The EtherCAT connection is electrically insulated. Power is supplied by a FIO bus 
coupler or a FIO controller. 

Motor power supply (12 .. 48 VDC / cULus 12.. 48 VDC) 

Power to the motor output stage is supplied through lines M+ and M- of the module connector. Thus, the 
output stage can be included in and switched off by an emergency off loop. 

We recommend placing a bypass capacitor >= 4700 µF and a dielectric strength adapted to the supply 
voltage as close to the device as possible. 

cULus requires a branch circuit protection fuse: 

Model Non-renewable Cartridge Fuse 

Fuse Class CC 

Voltage Rating 150 VDC 

Max. Fuse and SCC Rating 15A / 20kA 

 

 

 

DANGER 

Wrong or excessive supply voltage 

Electric shock hazard 

 Verify that the supply voltage is within the above range at any time. 

 

 
NOTE 

Wrong supply voltage 

An operating voltage higher than the above limit will destroy the output stage. 

 Verify that the supply voltage is within the above range at any time. 

 Set the supply voltage such that it will never exceed the motor's admissible operating 
voltage. Specifically consider voltages induced by other consumers or the motor and set 
the voltage to a level that includes a sufficient safety margin 

 

 
NOTE 

Short circuit by reversing the polarity of the motor's supply voltage 

Risk of damaging the module or the power supply unit 

 Use appropriate circuit breaking equipment pursuant to VDE 0100 
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Multiple socket connector (MSC) 

The spring-assisted PUSH-IN connector allows you to quickly attach the wires by direct insertion without any 
tools. Just insert the connector sleeve end of the stripped solid or fine wire in the correct opening. 

Two rows: 

Wires:  320 V / 13.4 A / 0.14 - 1.5 mm² (IEC) 

Nominal current: 300V/ 9.5A/ 26-16 AWG (UL) 

 

 

 

Supported wires with connector sleeves: 

Wire cross section [mm2] 

Connector sleeve type 0.14 0.25 0.34 0.50 0.75 1 1.5 

Connector sleeve w/ collar to 
DIN 46 228-4 

8 / 10 8 / 10 8 / 10 10 / 12 12 / 14 12 / 15  

Connector sleeve w/o collar to 
DIN 46 228-1 

10 / 10 10 / 10 10 / 10 10 / 10 10 / 10 10 / 10 10 / 10 

Stripped end [mm] / sleeve length [mm] 

 

 
NOTE 

Do not connect the power supply lines through from one Kuhnke FIO to the next. To 
ensure that there is as little interference as possible, install a central power supply point 
and establish a star topology of as short wires as possible between the central point and 
Kuhnke FIO. 
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6 Configuration 

All it takes to operate a stepper motor is to connect the motor to the terminals. 

Either do not use the digital inputs and outputs or use them as limit or reference switches. 

 

 

 

DANGER 

Wrong settings may cause dangerous movements 

Wrong controller settings may cause the motor to oscillate which may provoke dangerous 
movements 

 Check the emergency stop circuit before you start 

 Check the settings before you start 

 Immediately turn off the motor when there is any danger 

 

 

 

 

DANGER 

Dangerous movements 

Serious or fatal injuries 

 Verify that nobody is within the working range of the motion system controlled by the 
drive 

 Check the system's emergency stop circuit 

 Verify that the drive unit is properly set up 

 

 

 
NOTE 

Wrong settings 

Destruction of the motor or FIO Stepper Control 

 Check the emergency stop circuit before you start 

 Check the settings before you start 

 Immediately turn off the motor when there is any danger 
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6.1 Parameter Settings 

 

Mode settings (Axis n Motor Drive Submode Select 0x3202, 0x3A02, 0x4202):  

▪ Bit 3 (current reduction): optional FALSE / TRUE 

 

In current mode, steps resolve to max. 16 microsteps. The resolution calculates as follows: 

 

𝑆𝑡𝑒𝑝 𝑟𝑒𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑚𝑜𝑡𝑜𝑟 1 =
𝑒𝑛𝑐𝑜𝑑𝑒𝑟 𝑟𝑒𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 (608𝐹)

4 ∗ 𝑝𝑜𝑙𝑒 𝑝𝑎𝑖𝑟 𝑐𝑜𝑢𝑛𝑡 (2030)
 

 

𝑆𝑡𝑒𝑝 𝑟𝑒𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑚𝑜𝑡𝑜𝑟 2 =
𝑒𝑛𝑐𝑜𝑑𝑒𝑟 𝑟𝑒𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 (688𝐹)

4 ∗ 𝑝𝑜𝑙𝑒 𝑝𝑎𝑖𝑟 𝑐𝑜𝑢𝑛𝑡 (2830)
 

 

𝑆𝑡𝑒𝑝 𝑟𝑒𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑚𝑜𝑡𝑜𝑟 3 =
𝑒𝑛𝑐𝑜𝑑𝑒𝑟 𝑟𝑒𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 (708𝐹)

4 ∗ 𝑝𝑜𝑙𝑒 𝑝𝑎𝑖𝑟 𝑐𝑜𝑢𝑛𝑡 (3030)
 

 

Calculation example: 

Operation Full step Half step 16 microsteps 

Encoder resolution 200 400 3200 

Pole pair number 50 50 50 

Calculation 
1 =

200

50 ∗ 4
 2 =

400

50 ∗ 4
 16 =

3200

50 ∗ 4
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7 EtherCAT Operation 

7.1 Generalities 

7.1.1 Numeric Values 

As a general rule, numeric values are shown as decimals. If a hexadecimal notation is preferred instead, "0x" 
is prefixed to the figure. 

The following notation is used to show the objects of the object dictionary: <index>:<subindex> 

Both the index and the subindex are shown as hexadecimal figures. Subindex 0x00 applies where a 
subindex is not set. 

Example: Subindex 5 of object 0x1003 addresses as "1003:05", subindex 0 of object 0x6040 addresses as 
"0x6040". 

Refer to the end of the manual to find a complete list of objects; references made to this list in the text are 
shown in blue and underlined, e.g. 

0x6040 

7.1.2 Bits 

Individual bits of an object are always numbered through from the LSB and starting with 0. See the example 
below illustrating a data type "UNSIGNED8". 

MSB             
     LSB 

7 6 5 4 3 2 1 0 

0 1 0 1 0 1 0 1 

Equivalent to 55h or 85dec 

7.1.3 Counting Direction 

All counts in a drawing point in the direction of an arrow. 
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7.2 General Concepts 

7.2.1 CANoverEtherCAT / DS402 Power State Machine 

7.2.1.1 State Machine 

A state machine cycle is required to make a control unit ready to operate. The state machine is subject to 
CANopen standard DS402. Changes of state are retrieved from object Axis n Controlword 0x6040 . Read 
object Axis n Statusword 0x6041 to find the actual status of the state machine. 

7.2.1.2 Control Word 

Changes of state are retrieved from object 6040h (Controlword). The table below summarises the bit 
combinations that cause the associated state transitions. X marks a bit status that no longer needs to be 
considered, the only exception being a fault reset: this transition is only requested by the bit's rising edge. 

 

Command Bit of object 6040h 

 
Transition 

 7 3 2 1 0  

Shutdown 0 X 1 1 0 1, 5, 8 

Switch on 0 0 1 1 1 2 

Disable voltage 0 X X 0 X 6, 7, 9, 12 

Quick stop 0 X 0 1 X 10 

Disable operation 0 0 1 1 1 4 

Enable operation 0 1 1 1 1 3, 11 

Fault reset  X X X X 13 
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Quick stop 

active 

Switch on 
disabled Fault 

Ready to 
switch on 

Switched on 

Fault reaction 
active 

 

Operation 
enabled 

Software cannot  
 

rectify error 

Not ready to 

switch on 
S
t
a
r
t 

Low-level power 
 

Controller voltage on 
High-level voltage is ready to be 

switched on 

High-level power 
 

Controller voltage on 
High-level voltage switched on 

No motor torque 

Torque 
 

Controller voltage on 
High-level voltage switched on 

Error occurs 

13 

9 6 1 7 12 

2 5 8 

4 3 

10 

7.2.1.3 State Transitions 

The picture below illustrates the possible state transitions. 

 

 

     

Ready to switch on 

The state changes to "ready to switch on" (shutdown option): In this case, the action in object 0: disables the 
drive function 

1:  decelerate down “Slow Down Ramp” (deceleration depends on mode),  
then change state to “Switch On Disabled” 

2:  decelerate down "quick stop ramp",  
then change state to "Switch On Disabled" 

3: decelerate using the active current limitation, 
then change state to “Switch On Disabled” 

5: decelerate down “Slow Down Ramp” (deceleration depends on mode),  
then change state to "Quick Stop Active" 

6: decelerate down “Quick Stop Ramp”,  
then change state to "Quick Stop Active" 

7:  decelerate using the active current limitation,  
then change state to "Quick Stop Active" 

Axis n Shutdown Option Code 0x605B is taken. 

Switched on 

The state changes to "switched on" (disable operation option): 

In this case, the action in object Axis n Disable Operation Option Code 0x605C is taken. 

State without 

voltage at 

motor 

State with 

voltage at 

motor 

Selection of 

operating mode 

admissible 

Selection of 

operating mode 

not admissible 
No. of transition (see 
table for explanation) 
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Halt 

Setting bit 8 in object Axis n Controlword 0x6040 in the Velocity or Profile Velocity modes starts the response 
in Axis n Halt Option Code 0x605D. 

Fault 

In case of a fault, the motor will be decelerated as defined in object Axis n Fault Option Code 0x605E. 

Quick stop active 

The state changes to "quick stop active" (quick stop option): In this case, the action in object Axis n Quick 
Stop Option Code 0x605A is taken. 

7.2.1.4 Status Word 

The table below summarises the bitmasks for decoding the state of FIO Stepper Control. 

Status word 6041h  State 

15-8 7 6 5 4 3 2 1 0  

x x 0 x x 0 0 0 0 Not ready to switch on 

x x 1 x x 0 0 0 0 Switch on disabled 

x x 0 1 x 0 0 0 1 Ready to switch on 

x x 0 1 x 0 0 1 1 Switched on 

x x 0 1 x 0 1 1 1 Operation enabled 

x x 0 0 x 0 1 1 1 Quick stop active 

x x 0 x x 1 1 1 1 Fault reaction active 

x x 0 x x 1 0 0 0 Fault 
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After power-up and a successful self-test, FIO Stepper Control changes to state Switch on Disabled. 

In case of an error, FIO Stepper Control changes to state Not Ready to Switch on. 

  



Kendrion Kuhnke Automation GmbH EtherCAT Operation 

 

FIO Stepper Control   33 
28.08.2025 

7.2.2 User-defined UoM 

The control unit supports user-defined units of measurement (UoM). Although there is no encoder interface, 
the stepper motor controller will still use the encoder resolution to set the step resolution. 

 

𝑆𝑡𝑒𝑝 𝑟𝑒𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 =
𝑒𝑛𝑐𝑜𝑑𝑒𝑟 𝑟𝑒𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

4 ∗ 𝑝𝑜𝑙𝑒 𝑝𝑎𝑖𝑟 𝑐𝑜𝑢𝑛𝑡
 

 

Unit of position: number of steps 

Unit of velocity: steps / s 

 

Depending on your mechanical installation, you may also opt for setting a gear ratio or a feed constant. 

7.2.2.1 Encoder resolution 

Your encoder's/sensor's physical resolution is calculated from the encoder increments (608Fh:1h (Encoder 
Increments)) per motor revolution (608Fh:2h (Motor Revolutions)). We recommend leaving the motor 
revolutions at 1: 
 

𝑃𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑒𝑛𝑐𝑜𝑑𝑒𝑟 𝑟𝑒𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 =
𝑒𝑛𝑐𝑜𝑑𝑒𝑟 𝑖𝑛𝑐𝑟𝑒𝑚𝑒𝑛𝑡𝑠

𝑚𝑜𝑡𝑜𝑟 𝑟𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠
 

  

7.2.2.2 Gear ratio 

Use the equation below to compute the gear ratio from the motor revolutions (6091h:1 (Motor Revolutions)) 
per shaft revolution (6091h:2 (Shaft Revolutions)): 
 

𝐺𝑒𝑎𝑟 𝑟𝑎𝑡𝑖𝑜 =
𝑚𝑜𝑡𝑜𝑟 𝑟𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠

𝑠ℎ𝑎𝑓𝑡 𝑟𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠
 

 

7.2.2.3 Feed constant 

Use the equation below to compute the feed constant from the feed rate (6092h:1 (Feed) per output shaft 
revolution (6092h:2 (Shaft Revolutions): 
 

𝐹𝑒𝑒𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 =
𝑓𝑒𝑒𝑑 𝑟𝑎𝑡𝑒

𝑜𝑢𝑡𝑝𝑢𝑡 𝑠ℎ𝑎𝑓𝑡 𝑟𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠
 

 
The feed constant helps you determine the screw pitch if using one linear axle; use it if the UoM is a linear 
dimension or non-dimensional. 
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7.2.2.4 Screw Pitch Example 

 
Application Data: 
Nominal value UoM: µm 
Gear: - 
Screw pitch: 1.5 mm/rev 
 
Position Encoder Resolution 608F, 688F, 708F 
Subindex Value 
01 Encoder increments 1000 
02 Motor revolutions 1 

 
Gear Ratio 6091, 6891, 7091 
Subindex Value 
01 Motor shaft revolutions 1 
02 Driving shaft revolutions 1 

 
Feed Constant 6092, 6892, 7092 
Subindex Value 
01 Feed 15 
02 Shaft revolutions 10 
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7.2.2.5 Example of Application with Toothed Belt Axle 

 

Application Data: 
Nominal value UoM: 1/10 mm 
Gear: - 
Feed: 54 mm/rev 
 
Position Encoder Resolution 608F, 688F, 708F 
Subindex Value 
01 Encoder increments 10 
02 Motor revolutions 1 

 
Gear Ratio 6091, 6891, 7091 
Subindex Value 
01 Motor shaft revolutions 1 
02 Driving shaft revolutions 1 

 
Feed Constant 6092, 6892, 7092 
Subindex Value 
01 Feed 54 
02 Shaft revolutions 1 
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7.2.3 Motion Range Limitation 

You can use the digital inputs as limit switches. Chapter Digital Inputs describes how to enable this input 
function. The control unit also supports software limit switches. 
 

7.2.3.1 Response to Driving into a Limit Switch 

When a limit switch is actuated, bit 7 (Warning) in 6041h (status word) sets and the action in object die in 
Object 3701h is taken. 
For as long as the limit switch is actuated, movements in limit switch direction are blocked, while movements 
in the opposite direction are possible. 
Bit 7 (Warning) in 6041h is not cleared until the limit switch disables and the movement went back beyond 
the limit switch position. 

7.2.3.2 Software Limit Switches 

The control unit support software limit switches (607Dh (Software Position Limit)). Target positions (607Ah) 
are limited by 607Dh. Check that the absolute target position is not greater than the limit set in 607Dh. If the 
motor is out of the permissible range when you set up the limit switches, it will accept drive commands only 
towards the permissible range. 
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7.3 Profile Position Mode 

7.3.1 Overview 

7.3.1.1 Description 

Profile Position Mode lets you move either to a relative position (with reference to the last target position) or 
an absolute position (last reference position). The movement takes account of velocity, starting / braking 
acceleration and jerk limits. 

7.3.1.2 Enabling 

Profile Position Mode is enabled by "1" in object Axis n Modes of Operation 0x6060 (see "DS402 power state 
machine"). 

7.3.1.3 Control Word 

The following bits of object Axis n Controlword 0x6040 have a special function: 

▪ Bit 4 starts a motion task which is performed when "0" changes to "1". 

▪ Bit 5: n/a  

▪ Bit 6: "0" sets an absolute target position (607Ah), "1" sets a target position with reference to the 
current position. 

▪ Bit 9: n/a  

See picture in "Defining Drive Commands". 
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7.3.1.4 Status Word 

The following bits of object Axis n Statusword 0x6041 have a special function: 

▪ Bit 10 (Target Reached): changes to "1" when the motion arrives at the last target 

▪ Bit 12 (Set-point acknowledge): acknowledges that a new and valid target has been received. 
Setting and resetting it is synchronised with setting and resetting bit "new set-point" of the control 
word. One exception assumes the start of a motion while another motion is still in progress whereas 
the next motion should not start until the first motion is complete. In this case, the bit will not reset 
until the command has been accepted and the control unit is ready to execute new drive commands. 
Sending a new drive command while this bit is still set will lead to the latest drive command being 
ignored. Any of the conditions below prevent the bit from being set: 

o Assuming that all constraints are met, the motion will fail to arrive at the new target position. 

o A motion a target position is in progress and another target position has been set. A new 
target position cannot be set until the current motion has been completed. 

o The new position is out of the valid range (Axis n Software Position Limit 0x607D). 

7.3.2 Defining Drive Commands 

7.3.2.1 Drive command 

Use object Axis n Target Position 0x607A to set the new target position as user-defined UoM (see User-
defined UoM). Setting bit 4 of object Axis n Controlword 0x6040 then starts the drive command. Assuming 
that a valid target position has been set, the control unit responds by bit 12 of object Axis n Statusword 
0x6041 and starts the motion. At the target position, bit 10 of the status word is set to "1". 

 

7.3.2.2 Progress of Drive Command 

 

  

Target 

point 

(607Ah) 

Current velocity 

New target point 

(6040h, bit 4) 

Target point 

confirmed 

(6041h, bit 12) 

Target point 

reached 

(6041h, bit 10) 
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7.3.3 Positioning Run Constraints 

7.3.3.1 Object Entries 

Use the following object dictionary entries to set the constraints of the current drive task: 

▪ 2060h (Control Limits): calculated velocity and acceleration limits (in user-defined UoM) 

▪ 607Ah (Target Position): set target position 

▪ 607Dh (Software Position Limit): defines the limit stops (see section Software Limit Switches) 

▪ 607Ch (Home Offset): difference between the control unit's home position and the machine's 
reference point (in user-defined UoM). (see Homing Mode) 

▪ 607Bh (Position Range Limit): limits of a modulo operation for simulating a continuous axis of 
rotation 

▪ 607Eh (Polarity): sense of rotation 

▪ 6081h (Profile Velocity): maximum velocity of moving towards the position 

▪ 6082h (End Velocity): velocity at the target position 

▪ 6083h (Profile Acceleration): starting acceleration preset 

▪ 6084h (Profile deceleration): braking acceleration preset 

▪ 6085h (Quick Stop Deceleration): braking acceleration of emergency stop if the state of the power 
state machine CiA 402 is "quick stop active" 

▪ 6086h (Motion Profile Type): type of ramp; "0" does not limit the jerk, "3" limits the jerk according to 
the object value in 60A4h:01hh. 
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7.3.3.2 Target Position Parameters 

The diagrams below illustrate the parameters used for moving to a target position 

(illustration not true to scale). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.3.3.3 Controlled Jerk and Uncontrolled Jerk Mode 

Description 
Jerk can generally be "controlled" or "uncontrolled". 
 
Controlled jerk mode 
To control jerk of positioning, set object 6086h to "3". 
This setting enables the entries in object 60A4h:1h - 4h. 
 
Uncontrolled jerk mode 
If an entry is "0", jerk is not limited at that point of the profile. 
Setting all four entries of object 60A4h to "0" produces a ramp with "uncontrolled jerk". 
To set a ramp with "uncontrolled jerk", either set all jerk values in entries 60A4h:1h to 60A4h:4h to "0" and 
object 6086h to "3", or set the entry in object 6086h to "0". 
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7.4 Profile Velocity Mode 

7.4.1 Overview 

7.4.1.1 Description 

This mode runs the motor in Profile Velocity Mode with extended ramps. 

 

7.4.1.2 Enabling 

This mode is enabled by "3" in object Axis n Modes of Operation 0x6060 (see "DS402 power state 
machine"). 

 

7.4.1.3 Control Word 

The following bits of object Axis n Controlword 0x6040 have a special function: 

▪ Bit 2 initiates an emergency stop. Bit 2 = "0" lets the motor perform rapid braking down the ramp set 
in object 6085h and changes the state of the control unit to "switch on disabled" (6040h). 

▪ Bit 8 (Halt): when the bit changes from "1" to "0", the motor accelerates up the set starting ramp until 
running at target velocity. When it changes from "0" to "1", the motor decelerates until it stops. 

 

7.4.1.4 Status Word 

The following bits of object Axis n Statusword 0x6041 have a special function: 

Bit 10 (at target velocity; Target Reached): Together with bit 8 of the control word, this bit says whether the 
motor is running at target velocity, is being decelerated or standing still (see table). 

6041h 

Bit 10 
6040h 

Bit 8 
Description 

0 0 Not at target velocity 

0 1 Shaft decelerating 

1 0 Target velocity within target limits 
(defined in 606Dh and 606Eh) 

1 1 Axis velocity is 0 
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7.4.2 Object Entries 

The following objects are required to control this mode: 

7.4.2.1 Profile Velocity Mode Objects 

▪ Axis n Target Velocity 0x60FF, 0x68FF, 0x70FF 

▪ Axis n Profile Acceleration 0x6083, 0x6883, 0x7083 

▪ Axis n Profile Deceleration 0x6084, 0x6884, 0x7084 

▪ Axis n Quick Stop Deceleration 0x6085, 0x6885, 0x7085 

▪ Axis n Motion Profile Type 0x6086, 0x6886, 0x7086 

▪ Axis n Polarity 0x607E, 0x687E, 0x707E 

▪  

 

7.4.2.2 Enabling the Mode 

After selecting the mode in object Axis n Modes of Operation 0x6060 and setting the "power state machine" 
(see "DS402 power state machine") to "operation enabled", the motor accelerates to the target velocity set in 
object 60FFh (see the diagrams below). 

The process takes account of the velocity, acceleration and - if jerk-delimited ramps are set - the jerk limits. 
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7.4.2.3 Limits of Jerk-delimited Operation 

The diagram below illustrates the limits that can be set for jerk-delimited operation (6086h = 3). 

 

 

 

 

 

 

 

7.4.2.4 Limits of Trapezoidal Operation 

The diagram below illustrates the limits available for trapezoidal operation 
(6086h = 0). 
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7.5 Homing Mode 

7.5.1 Overview 

7.5.1.1 Description 

In Homing Mode, the actual position of a machine is synchronised with a mechanical reference position. 

7.5.1.2 Enabling 

This mode is enabled by "6" in object Axis n Modes of Operation 0x6060 (see "DS402 power state 
machine"). 

Before you can use reference and/or limit switches, you must first enable these special functions by 
changing the I/O configuration (see "Digital Inputs and Outputs"). 

 

7.5.1.3 Control Word 

The following bits of object Axis n Controlword 0x6040 have a special function: 

▪ Bit 2: initiates an emergency stop. "0" lets the motor perform rapid braking down the ramp set in 
object Axis n Quick Stop Deceleration 0x6085. The state of the motor then changes to "switch on 
disabled" (see "DS402 power state machine"). 

▪ Bit 4: "1" starts referencing which will continue until either the reference position has been reached 
or bit 4 is reset to "0". 

7.5.1.4 Status Word 

The following bits of object Axis n Statusword 0x6041 have a special function: 

6041h 

Bit 13 
6041h 

Bit 12 
6041h 

Bit 10 
Description 

0 0 0 Referencing in progress 

0 0 1 Referencing suspended or not started 

0 1 0 Referencing started but has not arrived at 
target yet 

0 1 1 Referencing completed 

1 0 0 Referencing error, motor is still turning 

1 0 1 Referencing error, motor at standstill 
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7.5.2 Object Entries 

The following objects are required to control this mode: 

▪ Axis n Homing Method 0x6098: Method to be used for referencing (see "Homing Methods") 

▪ Axis n Homing Speeds 0x6099 

o 01h: velocity for finding the switch 

o 02h: (Speed During Search for Zero): velocity for finding the index 

▪ Axis n Homing Acceleration 0x609A: starting and braking acceleration for referencing 

 

The picture uses method 4 to illustrate the homing velocities: 

 

 

 

7.5.3 Homing Methods 

7.5.3.1 Description 

Enter the number of the homing method into object Axis n Homing Method 0x6098. The method decides the 
element to be referenced (rising/falling edge of a switch, current threshold for block detection, index impulse) 
and the direction in which homing starts. Numbers 1 to 14, 33 and 34 are reserved for methods 

using the encoder's index impulse. Whereas numbers 17 to 30 are reserved for methods referencing just one 
limit switch, their motion profiles are the same as the ones of methods 1 to 14. Circles mark these numbers 
in the pictures below. Prefix a minus sign to the method number if the method does not use any limit 
switches but is meant to detect a block that the motion runs into. 

In the pictures below, a motion to the left means negative. Whereas a limit switch is always located in front of 
a mechanical blockage, the reference switch ("home switch") is located between the two limit switches. The 
encoder connected to both the motor shaft and the control unit generates the index impulses. 

Methods for homing to a blockage and methods using limit switches share the same pictures. Extra pictures 
seemed to be unnecessary because both types of methods only differ in whether or not the limit switches are 
present. Just replace the limit switches with a mechanical blockage and use the same pictures. 
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7.5.3.2 Methods Overview 

Methods 1 to 14, 33 and 34 use the encoder's index impulse. 

Methods 17 to 32 are identical to methods 1 to 14, except homing is made to the limit or home switch but not 
to the index impulse. 

▪ Methods 1 to 14 contain an index impulse (not available) 

▪ Methods 15 and 16 (not available) 

▪ Methods 17 to 30 do not contain an index impulse 

▪ Methods 31 and 32 (not available) 

▪ Methods 33 and 34 only reference the next index impulse (not available) 

▪ Method 37 references the current position 

 

7.5.3.3 Methods 17 and 18 

Homing to the limit switch but without the index impulse. 

Method 17 homes in on the negative limit switch: 

 

Method 18 homes in on the positive limit switch: 

 

7.5.3.4 Methods 19 to 22 

Homing to the home switch's switching edge but without the index impulse. 

Methods 19 and 20 (equivalent to methods 3 and 4) use the home switch's left switching edge as reference: 

 

Methods 21 and 22 (equivalent to methods 5 and 6) use the home switch's right switching edge as 
reference: 

Negative limit 

switch 

Positive limit 

switch 

Home switch 
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Home switch 
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7.5.3.5 Methods 23 to 30 

Homing to a home switch but without the index impulse (with limit switches). 

These methods do not consider the current position in relation to the home switch. Method 26, for example, 
always uses the right edge of the home switch as reference. 

Methods 23 to 26 consider the positive limit switch: 

 

Methods 27 to 30 consider the negative limit switch: 

 

 

7.5.3.6 Method 37 

Homing to the current position. Position actual value (6064h) = Home offset (607Ch) 
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7.6 Special Functions 

7.6.1 Digital Inputs and Outputs 

7.6.1.1 Digital Inputs 

Types of inputs:  

▪ The Inputs switch when "high" pursuant to IEC61131-2 Type n (switching thresholds: low <= 5VDC / 
high >= 15VDC), rising delay: 300µs. 

To configure the inputs 

Use the subindices of object Digital Inputs Control 0x3240 to configure the digital inputs. 

 

Subindex 01h (Special function enable): 

Bit-coded configuration object for enabling the digital inputs' special functions. 

Axis 1 Axis 2 Axis 3 Function 

Bit 0 Bit 8 Bit 16 M<x> LSneg is used as a negative limit switch 

Bit 1 Bit 9 Bit 17 M<x> LSneg is used as a positive limit switch 

Bit 2 Bit 10 Bit 18 M<x> Ref is use as the home switch 

Enabled special functions are carried out during a homing run. 

 

Subindex 02h (Function inverted): 

Bit-coded configuration object for inverting the input signals (n.c. / n.o. contact logic) 

Bit = 0: Input signal is not inverted, n.o. contact logic 

Bit = 1: Input signal is inverted, n.c. contact logic 

Axis 1 Axis 2 Axis 3 Function 

Bit 0 Bit 8 Bit 16 M<x> LSneg is inverted 

Bit 1 Bit 9 Bit 17 M<x> LSpos is inverted 

Bit 2 Bit 10 Bit 18 M<x> Ref is inverted 
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7.6.1.2 Digital Output 

Use the subindices of object "Digital outputs control 3250h" to configure the digital inputs. 

 

Subindex 01h (Special function enable) 

Bit-coded configuration object for enabling the digital output signal's special brake function. 

Axis 1 Axis 2 Axis 3 Function 

Bit 0 Bit 8 Bit 16 M<x> Brake is used as the brake output 

 

Subindex 02h (Function inverted) 

Bit-coded object for inverting the output signal 

Axis 1 Axis 2 Axis 3 Function 

Bit 0 Bit 8 Bit 16 M<x> Brake is inverted 

 

7.6.2 Automatic Brake Control 

Description 

Power cut-off and brake control are enabled if the motor stands still for longer periods of time or if it is to 
accelerate from standstill.  

The control unit's brake output generates a PWM signal whose frequency (2038h:05h) and pulse duty factor 
(2038h:06h) are editable. 

The brake output is located on the Module Connector (section 4.5.2) 

Enabling 

Brake actuation is enabled by object "Digital outputs control 3250h:08h = 1". 

The brake output turns on when the state changes from "Switched On" to "Operation enabled". The brake 
output turns off when the state changes from "Operation enabled" to "Switched On".  

 

Timers 

• 2038h:01h (Close Brake Idle Time):  
time between the time at which the motor 
stands still and the brake starts being 
engaged. 

• 2038h:02h (Shutdown Power Idle Time)  
Time that reducing the current is delayed 
after the brake starts being engaged. 

• 2038h:03h (Open Brake Delay Time)  
Time that setting the next drive command is 
delayed after the brake starts being released. 

• 2038h:04h (Start Operation Delay Time)  
Time that starting the motor is delayed after 
releasing the brake. 
 

To decelerate the motor 

The brake is enabled after the time set in 2038h:01h has elapsed after the motor has slowed down to 
standstill. After the time set in 2038h:02h, the motor current is cut off. 
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To set a new drive command 

Whereas the current turns back on immediately after sending a new drive command, releasing the brake is 
delayed for the time set in 2038h:03h. Actual start of the motion is delayed further for the time set in 
2038h:04h. 

7.6.3 Saving Objects 

7.6.3.1 General 

Some object dictionary entries may be saved to be restored automatically when the control unit restarts. 
Saved values will also be retained when the firmware is being updated. 

7.6.3.2 Starting to Save 

Every category has its own subindex in object Store Default Parameter 0x1010. All you need to do to save 
all objects of a specific category is to enter 65766173h into the subindex. At the end of the saving process, 
the control unit sets the value to "1". 

Subindices: 

01h: All 

02h: n/a 

03h: n/a 

04h: Axis 1 parameter 

05h: Axis 2 parameter 

06h: Axis 3 parameter 

07h: Parameter Device 

 

7.6.3.3 Discarding the Saved Data 

 

 
Information 

The control unit will restart after clearing the saved values. 

 

Every category has its own subindex in object Restore Default Parameter 0x1011. All you need to do to clear 
all objects of a specific category is to enter 64616F6Ch into the subindex. This will discard the saved data 
and restore the control unit's factory defaults. The control unit will automatically restart after clearing the 
data. 
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7.7 Object Dictionary 

The objects of the second axis of multi-axis drive control units offset by 0x800 against the standard objects 
of the first axis. The objects of the third axis then offset by another 0x800 against the second axis. 

Example:  

0x6040 control word (axis 1) + 0x800 = 

0x6840 control word (axis 2) + 0x800 = 

0x7040 control word (axis 3) 

7.7.1 Device Type 0x1000 

 

Object: 0x1000 Device Type 

Object Code Variable 

  

Sub 0x00 

Name Device type 

Data type INTEGER32 

Access R/O 

Default value 0x0000 

PDO mapping No 

 

Device type description 0x00 04 0192 

 

Mode bits [8]   bits 31..24 

 00h   always 0  

 

Type [8]   bits 23..16 (describes the motor type) 

 04h =    0000 0100b 

bit 16 = frequency converter - 

bit 17 = servo drive  - 

bit 18 = stepper motor drive  

 

Device Profile Number [16] bits 15..0 

 0192h = 402d =   supports standard DS402 
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7.7.2 Error Register 0x1001 

 

Object: 0x1001 Error Register 

Object Code Variable 

  

Sub 0x00 

Name Error register 

Data type UNSIGNED8 

Access R/O 

Default value  

PDO mapping No 

 

In case of an error, the associated error bit is set. The bit is cleared automatically when the cause of the 
error has been removed. 

This object OR-links the error registers of each of the axis (Error Register 2001h, 2801h, 3001h). 

 

7 6 5 4 3 2 1 0 

MAN RES PROF COM TEMP VOL CUR GEN 

 

GEN: general error 

CUR: current 

VOL: voltage 

TEMP: temperature 

COM: communication 

PROF: device profile 

RES: not used, always "0" 

MAN: manufacturer-specific 
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7.7.3 Predefined Error Field 0x1003 

 

Object: 0x1003 Pre-defined Error Field 

Object Code Array 
  

Sub 0x00 

Name Number of Errors 

Data type UNSIGNED8 

Access R/W 

Default value 8 

PDO mapping No 

 

Sub 0x01 … 0x08 

Name Standard Error Field 

Data type UNSIGNED32 

Access R/O 

Default value 
 

PDO mapping No 

Access name Pre-definederrorfield[0] … [8] 

 

A new error occurring is entered in subindex 1. Previous entries in subindices 1 to 8 are moved one place 
back. The error in subindex 8 is removed. 

Check the object with subindex 0 to find the number of previous errors. Setting this object to "0" starts a new 
count. 

 

 

31 30 29 28 27 26 25 24 

Error Class [8] 

 

23 22 21 20 19 18 17 16 

Error Source and Number [8]  

 

15 14 13 12 11 10 9 8 

7 6 5 4 3 2 1 0 

Error Code [16] 
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Error Source and Number [8] 

Used to accurately characterise the cause and source of an error. The table below explains what the figures 
stand for. 

31 30 29 28 27 26 25 24 

Error Source [2] Error Number [6] 

 

Error Source [2] 

00h = module 

01h = axis 1 

02h = axis 2 

03h = axis 3 

 

Error Number [6] 

 

No. Hex Type Description 

1 01h Error Short circuit of axis 1..3 

2 02h Error Low voltage of axis 1..3 

3 03h Error Positive EL switch actuated 

4 04h Error Negative EL switch actuated 

5 05h Error Above max software position limit 

6 06h Error Below min software position limit 

7 07h Error Invalid motion task 

8 08h Error Excess temperature of axis 1..3 

9 09h Error Velocity out of bounds 

10 0Ah Error Position value out of bounds 

11 0Bh Error Watchdog 

12 0Ch Error Communication error 

13 0Dh Error Low module voltage 

14 0Eh Warning Excess temperature warning, axis 1..3 

15 0Fh Warning Acceleration value out of bounds 

16 10h Warning Deceleration value out of bounds 

    

 

Error Class [8] 

Same as object 1001h 
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Error Code [16] 

This error register word has the same content as objects 603Fh, 683Fh and 703Fh 

 

Value 
(hex) 

Type Description 

1000 Error General error 

2300 Error Current at controller output too high 

3120 Error Low voltage supply error of module or axis 

4210 Error Temperature error in control unit 

4210 Warning Excess output stage temperature 

6010 Error Watchdog 

6200 Error Invalid motion task 

6320 Error Parameter error: Velocity or position value out of bounds 

6320 Warning Acceleration or deceleration value out of bounds 

7121 Error Motor locks up 

8100 Error Fieldbus monitoring error 

8611 Error Position monitoring error: excessive trailing error 

8612 Error Position monitoring error: homing limit 

868A Error Positive limit switch actuated 

868B Error Negative limit switch actuated 
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7.7.4 Manufacturer Device Name 0x1008 

 

Object: 0x1008 Manufacturer Device Name 

Object Code Variable 
  

Sub 0x00 

Name Manufacturer device name 

Data type VISIBLE_STRING 

Access R/O 

Default value Stepper Control 3 Axis (694.454.56) 

PDO mapping No 

 

Subindex 0 of this object contains the string length. Subindex 1 contains each of the characters. The 
character string has no terminating zero. 

7.7.5 Manufacturer Hardware Version 0x1009 

 

Object: 0x1009 Manufacturer Hardware Version 

Object Code Variable 
  

Sub 0x00 

Name Manufacturer hardware version 

Data type VISIBLE_STRING 

Access R/O 

Default value 0.02 

PDO mapping No 

 

Subindex 0 of this object contains the string length. Subindex 1 contains each of the characters. The 
character string has no terminating zero. 

7.7.6 Manufacturer Software Version 0x100A 

 

Object: 0x100a Manufacturer Software Version 

Object Code Variable 
  

Sub 0x00 

Name Manufacturer software version 

Data type VISIBLE_STRING 

Access R/O 

Default value 
 

PDO mapping No 
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7.7.7 Store Default Parameter 0x1010 

 

Object: 0x1010 Store Parameters 

Object Code Array 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 7 

PDO mapping No 

 

Sub 0x01 

Name Save all parameters 

Data type UNSIGNED32 

Access R/W 

Default value 
 

PDO mapping No 

 

Sub 0x02 

Name Reserved 

Data type UNSIGNED32 

Access R/W 

Default value 
 

PDO mapping No 

 

Sub 0x03 

Name Reserved 

Data type UNSIGNED32 

Access R/W 

Default value 
 

PDO mapping No 

 

Sub 0x04 

Name Save parameters axis 1 

Data type UNSIGNED32 

Access R/W 

Default value 
 

PDO mapping No 

 

Sub 0x05 

Name Save parameters axis 2 

Data type UNSIGNED32 

Access R/W 

Default value 
 

PDO mapping No 
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Sub 0x06 

Name Save parameters axis 3 

Data type UNSIGNED32 

Access R/W 

Default value 
 

PDO mapping No 

 

Sub 0x07 

Name Save device parameters 

Data type UNSIGNED32 

Access R/W 

Default value 
 

PDO mapping No 

 

Entering 65766173h (ASCII "save") in subindex 01h .. 07h starts the saving process 
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7.7.8 Restore Default Parameter 0x1011 

 

Object: 0x1011 Restore parameters 
 

Object Code Array 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 7 

PDO mapping No 

 

Sub 0x01 

Name Restore all parameters 

Data type UNSIGNED32 

Access R/W 

Default value 
 

PDO mapping No 

 

Sub 0x02 

Name Reserved 

Data type UNSIGNED32 

Access R/W 

Default value 
 

PDO mapping No 

 

Sub 0x03 

Name Reserved 

Data type UNSIGNED32 

Access R/W 

Default value 
 

PDO mapping No 

 

Sub 0x04 

Name Restore parameters axis 1 

Data type UNSIGNED32 

Access R/W 

Default value 
 

PDO mapping No 

 

Sub 0x05 

Name Restore parameters axis 2 

Data type UNSIGNED32 

Access R/W 

Default value 
 

PDO mapping No 
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Sub 0x06 

Name Restore parameters axis 3 

Data type UNSIGNED32 

Access R/W 

Default value 
 

PDO mapping No 

 

Sub 0x07 

Name Restore device parameters 

Data type UNSIGNED32 

Access R/W 

Default value 
 

PDO mapping No 

 

Entering 64616F6Ch (ASCII “load”) in subindex 01h .. 07h starts the associated restoring process. 
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7.7.9 Identity Object 0x1018 

 

Object: 0x1018 Identity Object 

Object Code Record 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 0x04 

PDO mapping No 

 

Sub 0x01 

Name Vendor ID 

Data type UNSIGNED32 

Access R/O 

Default value 0x48554B 

PDO mapping No 

 

Sub 0x02 

Name Product code 

Data type UNSIGNED32 

Access R/O 

Default value 0x2FDFE 

PDO mapping No 

 

Sub 0x03 

Name Revision number 

Data type UNSIGNED32 

Access R/O 

Default value 0x00000000 

PDO mapping No 

 

Sub 0x04 

Name Serial number 

Data type UNSIGNED32 

Access R/O 

Default value 0x00000000 

PDO mapping No 

 

The object contains details of the manufacturer, the product code and the revision and serial numbers. 
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7.7.10 Error Settings 0x10F1 

 

Object: 0x10f1 Error Settings 

Object Code Record 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 2 

PDO mapping No 

 

Sub 0x01 

Name Local Error Reaction 

Data type UNSIGNED32 

Access R/W 

Default value 1 

PDO mapping No 

 

Sub 0x02 

Name Sync Error Counter Limit 

Data type UNSIGNED16 

Access R/W 

Default value 4 

PDO mapping No 

 

 

7.7.11 Timestamp Object 0x10F8 

 
Object: 0x10f8 Timestamp Object 

Object Code Variable 
  

Sub 0x00 

Name Timestamp object 

Data type UNSIGNED64 

Access R/W 

Default value 
 

PDO Mapping Optional, TPDO only 
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7.7.12 Mapping 0x1600 (Axis General Control) 

 

Object: 0x1600 Axis General Control 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in PDO 

Data type UNSIGNED8 

Access R/O 

Default value 3 

Low limit 0 

High limit 64 

PDO Mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x60400010 

PDO mapping No 

 

Sub 0x02 

Name Mapping entry 2 

Data type UNSIGNED32 

Access R/O 

Default value 0x60600008 

PDO mapping No 

 

Sub 0x03 

Name Mapping entry 3 

Data type UNSIGNED32 

Access R/O 

Default value 0x60980008 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.13 Mapping 0x1610 (Axis PP Control MFS) 

 

Object: 0x1610 Axis PP Control MFS 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in PDO 

Data type UNSIGNED8 

Access R/O 

Default value 2 

Low limit 0 

High limit 64 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x607a0020 

PDO mapping No 

 

Sub 0x02 

Name Mapping entry 2 

Data type UNSIGNED32 

Access R/O 

Default value 0x60810020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.14 Mapping 0x1611 (Axis PV Control MFS) 

 

Object: 0x1611 Axis PV Control MFS 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in PDO 

Data type UNSIGNED8 

Access R/O 

Default value 1 

Low limit 0 

High limit 64 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x60ff0020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.15 Mapping 0x1612 (Axis 1 VelAcc) 

 

Object: 0x1612 Axis 1 VelAcc 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in PDO 

Data type UNSIGNED8 

Access R/O 

Default value 2 

Low limit 0 

High limit 64 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x60830020 

PDO mapping No 

 

Sub 0x02 

Name Mapping entry 2 

Data type UNSIGNED32 

Access R/O 

Default value 0x60840020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.16 Mapping 0x1614 (Axis 2 General Control) 

 

Object: 0x1614 Axis 2 General Control 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in PDO 

Data type UNSIGNED8 

Access R/O 

Default value 3 

Low limit 0 

High limit 64 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x68400010 

PDO mapping No 

 

Sub 0x02 

Name Mapping entry 2 

Data type UNSIGNED32 

Access R/O 

Default value 0x68600008 

PDO mapping No 

 

Sub 0x03 

Name Mapping entry 3 

Data type UNSIGNED32 

Access R/O 

Default value 0x68980008 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.17 Mapping 0x1624 (Axis 2 PP Control MFS) 

 

Object: 0x1624 Axis 2 PP Control MFS 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in PDO 

Data type UNSIGNED8 

Access R/O 

Default value 2 

Low limit 0 

High limit 64 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x687a0020 

PDO mapping No 

 

Sub 0x02 

Name Mapping entry 2 

Data type UNSIGNED32 

Access R/O 

Default value 0x68810020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.18 Mapping 0x1625 (Axis 2 PV Control MFS) 

 

Object: 0x1625 Axis 2 PV Control MFS 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in PDO 

Data type UNSIGNED8 

Access R/O 

Default value 1 

Low limit 0 

High limit 64 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x68ff0020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 

  



Kendrion Kuhnke Automation GmbH EtherCAT Operation 

 

FIO Stepper Control   71 
28.08.2025 

7.7.19 Mapping 0x1625 (Axis 2 VelAcc) 

 

Object: 0x1626 Axis 2 VelAcc 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in PDO 

Data type UNSIGNED8 

Access R/O 

Default value 2 

Low limit 0 

High limit 64 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x68830020 

PDO mapping No 

 

Sub 0x02 

Name Mapping entry 2 

Data type UNSIGNED32 

Access R/O 

Default value 0x68840020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.20 Mapping 0x1628 (Axis 3 General Control) 

 

Object: 0x1628 Axis 3 General Control 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in PDO 

Data type UNSIGNED8 

Access R/O 

Default value 2 

Low limit 0 

High limit 64 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x70400010 

PDO mapping No 

 

Sub 0x02 

Name Mapping entry 2 

Data type UNSIGNED32 

Access R/O 

Default value 0x70600008 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.21 Mapping 0x1638 (Axis 3 PP Control MFS) 

 

Object: 0x1638 Axis 3 PP Control MFS 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in PDO 

Data type UNSIGNED8 

Access R/O 

Default value 2 

Low limit 0 

High limit 64 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x707a0020 

PDO mapping No 

 

Sub 0x02 

Name Mapping entry 2 

Data type UNSIGNED32 

Access R/O 

Default value 0x70810020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.22 Mapping 0x1639 (Axis 3 PV Control MFS) 

 

Object: 0x1639 Axis 3 PV Control MFS 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in PDO 

Data type UNSIGNED8 

Access R/O 

Default value 1 

Low limit 0 

High limit 64 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x70ff0020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.23 Mapping 0x163A (Axis 3 VelAcc) 

 

Object: 0x163a Axis 3 VelAcc 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in PDO 

Data type UNSIGNED8 

Access R/O 

Default value 2 

Low limit 0 

High limit 64 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x70830020 

PDO mapping No 

 

Sub 0x02 

Name Mapping entry 2 

Data type UNSIGNED32 

Access R/O 

Default value 0x70840020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.24 Mapping 0x163C (Modul Control) 

 

Object: 0x163c Modul Control 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in PDO 

Data type UNSIGNED8 

Access R/O 

Default value 1 

Low limit 0 

High limit 64 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x60fe0120 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.25 Mapping 0x1A00 (Axis PDS FSA State) 

 

Object: 0x1a00 Axis PDS FSA State 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in TPDO 

Data type UNSIGNED8 

Access R/O 

Default value 4 

Low limit 0 

High limit 8 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x60410010 

PDO mapping No 

 

Sub 0x02 

Name Mapping entry 2 

Data type UNSIGNED32 

Access R/O 

Default value 0x60610008 

PDO mapping No 

 

Sub 0x03 

Name Mapping entry 3 

Data type UNSIGNED32 

Access R/O 

Default value 0x20010008 

PDO mapping No 

 

Sub 0x04 

Name Mapping entry 4 

Data type UNSIGNED32 

Access R/O 

Default value 0x60fd0020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.26 Mapping 0x1A10 (Axis PP State MFS) 

 

Object: 0x1a10 Axis PP State MFS 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in TPDO 

Data type UNSIGNED8 

Access R/O 

Default value 1 

Low limit 0 

High limit 8 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x60640020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.27 Mapping 0x1A11 (Axis PV State MFS) 

 

Object: 0x1a11 Axis PV State MFS 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in TPDO 

Data type UNSIGNED8 

Access R/O 

Default value 1 

Low limit 0 

High limit 8 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x606c0020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.28 Mapping 0x1A14 (Axis 2 PDS FSA State) 

 

Object: 0x1a14 Axis 2 PDS FSA State 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in TPDO 

Data type UNSIGNED8 

Access R/O 

Default value 4 

Low limit 0 

High limit 8 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x68410010 

PDO mapping No 

 

Sub 0x02 

Name Mapping entry 2 

Data type UNSIGNED32 

Access R/O 

Default value 0x68610008 

PDO mapping No 

 

Sub 0x03 

Name Mapping entry 3 

Data type UNSIGNED32 

Access R/O 

Default value 0x28010008 

PDO mapping No 

 

Sub 0x04 

Name Mapping entry 4 

Data type UNSIGNED32 

Access R/O 

Default value 0x68fd0020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.29 Mapping 0x1A24 (Axis 2 PP State MFS) 

 

Object: 0x1a24 Axis 2 PP State MFS 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in TPDO 

Data type UNSIGNED8 

Access R/O 

Default value 1 

Low limit 0 

High limit 8 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x68640020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.30 Mapping 0x1A25 (Axis 2 PV State MFS) 

 

Object: 0x1a25 Axis 2 PV State MFS 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in TPDO 

Data type UNSIGNED8 

Access R/O 

Default value 1 

Low limit 0 

High limit 8 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x686c0020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.31 Mapping 0x1A28 (Axis 3 PDS FSA State) 

 

Object: 0x1a28 Axis 3 PDS FSA State 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in TPDO 

Data type UNSIGNED8 

Access R/O 

Default value 4 

Low limit 0 

High limit 8 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x70410010 

PDO mapping No 

 

Sub 0x02 

Name Mapping entry 2 

Data type UNSIGNED32 

Access R/O 

Default value 0x70610008 

PDO mapping No 

 

Sub 0x03 

Name Mapping entry 3 

Data type UNSIGNED32 

Access R/O 

Default value 0x30010008 

PDO mapping No 

 

Sub 0x04 

Name Mapping entry 4 

Data type UNSIGNED32 

Access R/O 

Default value 0x70fd0020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 



Kendrion Kuhnke Automation GmbH EtherCAT Operation 

 

FIO Stepper Control   86 
28.08.2025 

  



Kendrion Kuhnke Automation GmbH EtherCAT Operation 

 

FIO Stepper Control   87 
28.08.2025 

7.7.32 Mapping 0x1A38 (Axis 3 PP State MFS) 

 

Object: 0x1a38 Axis 3 PP State MFS 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in TPDO 

Data type UNSIGNED8 

Access R/O 

Default value 1 

Low limit 0 

High limit 8 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x70640020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.33 Mapping 0x1A39 (Axis 3 PV State MFS) 

 

Object: 0x1a39 Axis 3 PV State MFS 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in TPDO 

Data type UNSIGNED8 

Access R/O 

Default value 1 

Low limit 0 

High limit 8 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x706c0020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.34 Mapping 0x1A3C (Modul State Information) 

 

Object: 0x1a3c Modul State Information 

Object Code Record 
  

Sub 0x00 

Name Number of mapped application objects in TPDO 

Data type UNSIGNED8 

Access R/O 

Default value 1 

Low limit 0 

High limit 8 

PDO mapping No 

 

Sub 0x01 

Name Mapping entry 1 

Data type UNSIGNED32 

Access R/O 

Default value 0x32fd0020 

PDO mapping No 

 

Every subindex (1-<HighLimit) describes a mapped object each. A mapping entry contains four bytes which 
are made up as follows: 

Index[16] bits 31..16 index of object to be mapped 

SubIndex[8] bits 15..8 subindex of object to be mapped 

Length[8] bits 7..0  length of object to be mapped 
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7.7.35 Sync Manager Communication Type 0x1C00 

 

Object: 0x1c00 Sync Manager Communication Type 

Object Code Array 
  

Sub 0x00 

Name Highest subindex supported 

Data type UNSIGNED8 

Access R/O 

Default value 4 

Low limit 0 

High limit 8 

PDO mapping No 

 

Sub 0x01 

Name SubIndex 1 

Data type UNSIGNED8 

Access R/O 

Default value 1 

PDO mapping No 

 

Sub 0x02 

Name SubIndex 2 

Data type UNSIGNED8 

Access R/O 

Default value 2 

PDO mapping No 

 

Sub 0x03 

Name SubIndex 3 

Data type UNSIGNED8 

Access R/O 

Default value 3 

PDO mapping No 

 

Sub 0x04 

Name SubIndex 4 

Data type UNSIGNED8 

Access R/O 

Default value 4 

PDO mapping No 

 

This object contains the allocation of the four EtherCAT SyncManagers. The allocation is set and cannot be 
changed. 

Subindex/ 
Syncmanager 

Function 
 

1 receive mailbox messages 



Kendrion Kuhnke Automation GmbH EtherCAT Operation 

 

FIO Stepper Control   91 
28.08.2025 

2 send mailbox messages 

3 receive cyclic process data 

4 send cyclic process data 
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7.7.36 Sync Manager 2 PDO Assignment 0x1C12 

 

Object: 0x1c12 Sync Manager 2 PDO Assignment 

Object Code Array 
  

Sub 0x00 

Name Highest subindex supported 

Data type UNSIGNED8 

Access R/O 

Default value 1 

Low limit 0 

High limit 13 

PDO mapping No 

 

Sub 0x01 

Name Subindex 

Data type UNSIGNED16 

Access R/W 

Default value 0x163c 

PDO mapping No 
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7.7.37 Sync Manager 3 PDO Assignment 0x1C13 

 

Object: 0x1c13 Sync Manager 3 PDO Assignment 

Object Code Array 
  

Sub 0x00 

Name Highest subindex supported 

Data type UNSIGNED8 

Access R/O 

Default value 1 

Low limit 0 

High limit 10 

PDO mapping No 

 

Sub 0x01 

Name SubIndex 1 

Data type UNSIGNED16 

Access R/W 

Default value 0x1a3c 

PDO mapping No 

 

This object contains the allocation of the four EtherCAT SyncManagers. The allocation is set and cannot be 
changed. 

Subindex/ 
Syncmanager 

Function 
 

1 receive mailbox messages 

2 send mailbox messages 

3 receive cyclic process data 

4 send cyclic process data 
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7.7.38 Sync Manager 2 Synchronization 0x1C32 

 

Object: 0x1c32 Sync Manager 2 Synchronization 

Object Code Record 
  

Sub 0x00 

Name Highest subindex supported 

Data type UNSIGNED8 

Access R/O 

Default value 32 

Low limit 0 

High limit 8 

PDO mapping No 

 

Sub 0x01 

Name Synchronization type 

Data type UNSIGNED16 

Access R/O 

Default value 0x10 

PDO mapping No 

 

Sub 0x02 

Name Cycle time 

Data type UNSIGNED32 

Access R/O 

Default value 0x20 

PDO mapping No 

 

Sub 0x04 

Name Synchronization types supported 

Data type UNSIGNED16 

Access R/O 

Default value 0x10 

PDO mapping No 

 

Sub 0x05 

Name Cycle time 

Data type UNSIGNED32 

Access R/O 

Default value 0x20 

PDO mapping No 

 

Sub 0x06 

Name Calc and copy time 

Data type UNSIGNED32 

Access R/O 

Default value 0x20 
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PDO mapping No 

 

Sub 0x08 

Name Get cycle time 

Data type UNSIGNED16 

Access R/W 

Default value 0x10 

PDO mapping No 

 

Sub 0x09 

Name Delay time 

Data type UNSIGNED32 

Access R/O 

Default value 0x20 

PDO mapping No 

 

Sub 0x0a 

Name Sync0 cycle time 

Data type UNSIGNED32 

Access R/W 

Default value 0x20 

PDO mapping No 

 

Sub 0x0b 

Name SM event missed 

Data type UNSIGNED16 

Access R/O 

Default value 0x10 

PDO mapping No 

 

Sub 0x0c 

Name Cycle time too small 

Data type UNSIGNED16 

Access R/O 

Default value 0x10 

PDO mapping No 

 

Sub 0x20 

Name Sync error 

Data type BOOLEAN 

Access R/O 

Default value 0x01 

PDO mapping No 

 

  



Kendrion Kuhnke Automation GmbH EtherCAT Operation 

 

FIO Stepper Control   96 
28.08.2025 

7.7.39 Sync Sync Manager 3 Synchronization 0x1C33 

 

Object: 0x1c33 Sync Manager 3 Synchronization 

Object Code Record 
  

Sub 0x00 

Name Highest subindex supported 

Data type UNSIGNED8 

Access R/O 

Default value 32 

Low limit 0 

High limit 8 

PDO mapping No 

 

Sub 0x01 

Name Synchronization type 

Data type UNSIGNED16 

Access R/O 

Default value 0x10 

PDO mapping No 

 

Sub 0x02 

Name Cycle time 

Data type UNSIGNED32 

Access R/O 

Default value 0x20 

PDO mapping No 

 

Sub 0x04 

Name Synchronization types supported 

Data type UNSIGNED16 

Access R/O 

Default value 0x10 

PDO mapping No 

 

Sub 0x06 

Name Calc and copy time 

Data type UNSIGNED32 

Access R/O 

Default value 0x20 

PDO mapping No 

 

Sub 0x08 

Name Get cycle time 

Data type UNSIGNED16 

Access R/W 

Default value 0x20 
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PDO mapping No 

 

Sub 0x09 

Name Delay time 

Data type UNSIGNED32 

Access R/O 

Default value 0x10 

PDO mapping No 

 

Sub 0x0a 

Name Sync0 cycle time 

Data type UNSIGNED32 

Access R/W 

Default value 0x20 

PDO mapping No 

 

Sub 0x0b 

Name SM event missed 

Data type UNSIGNED16 

Access R/O 

Default value 0x20 

PDO mapping No 

 

Sub 0x0c 

Name Cycle time too small 

Data type UNSIGNED16 

Access R/O 

Default value 0x10 

PDO mapping No 

 

Sub 0x20 

Name Sync error 

Data type BOOLEAN 

Access R/O 

Default value 0x01 

PDO mapping No 

 

Contains the synchronisation parameters for EtherCAT's output PDO mapping (see 1C12h). Parameter 
values are set by the EtherCAT master. 
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7.7.40 Axis n Error Register 0x2001, 0x2801, 0x3001 

 

Object: 0x2001 Axis 1 Error register 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 error register 

Data type UNSIGNED8 

Access R/O 

Default value 
 

PDO mapping Optional, TPDO only 

Access name Axis1Errorregister 

 

Error register of that axis same as object 1001h  

 

7 6 5 4 3 2 1 0 

MAN RES PROF COM TEMP VOL CUR GEN 

 

GEN: general error 

CUR: current 

VOL: voltage 

TEMP: temperature 

COM: communication 

PROF: device profile 

RES: not used, always "0" 

MAN: manufacturer-specific 
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7.7.41 Axis n Pole Pair Count 0x2030, 0x2830, 0x3030 

 

Object: 0x2030 Axis 1 Pole Pair Count 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 pole pair count 

Data type UNSIGNED32 

Access R/O 

Default value 100 

PDO mapping No 

Access name Axis1Polepaircount 

Saveable Yes, axis n 

 

Number of pole pairs taken from the data sheet of the connected motor. The pole pair count computes as 
follows if the step resolution is specified on the data sheet: 

𝑃𝑜𝑙𝑒 𝑝𝑎𝑖𝑟 𝑐𝑜𝑢𝑛𝑡 =
360°

𝑠𝑡𝑒𝑝 𝑟𝑒𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛° ∗ 4
 

Example: Resolution according to data sheet: 1.8°/step 

𝑃𝑜𝑙𝑒 𝑝𝑎𝑖𝑟 𝑐𝑜𝑢𝑛𝑡 =
360°

1.8° ∗ 4
= 50 
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7.7.42 Axis n Upper Voltage Warning Limit 0x2034, 0x2834, 0x3034 

 

Object: 0x2034 Axis 1 Upper Voltage Warning Limit 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 upper voltage warning limit 

Data type UNSIGNED32 

Access R/W 

Default value 30000 

PDO mapping No 

Access name Axis1Uppervoltagewarninglimit 

Saveable Yes, axis n 

 

Threshold, in millivolt, of the "overvoltage" error. 

The motor will stop and an error will be indicated immediately when the value exceeds the set threshold. The 
error will reset automatically when the input voltage drops below the threshold minus 2000 mV. 

7.7.43 Axis n Lower Voltage Warning Limit 0x2035, 0x2835, 0x3035 

 

Object: 0x2035 Axis 1 Lower Voltage Warning Limit 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 lower voltage warning limit 

Data type UNSIGNED32 

Access R/W 

Default value 20000 

PDO mapping No 

Access name Axis1Lowervoltagewarninglimit 

Saveable Yes, axis n 

 

Threshold, in millivolt, of the "low voltage" error. 

The motor will stop and an error will be indicated immediately when the value drops below the set threshold. 
The error will reset automatically when the input voltage drops rises above the threshold plus 2000 mV. 
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7.7.44 Brake Controller Timing 0x2038, 0x2838, 0x3038 

 

Object: 0x2038 axis 1 brake controller time 

Object Code Record 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 6 

PDO mapping No 

 

Sub 0x01 

Name Axis 1 close brake idle time 

Data type UNSIGNED32 

Access R/O 

Default value 100 

Low limit 0 

High limit 5000 

PDO mapping No 

Access name Axis1Brakecontrollertime.Axis1Closebrakeidletime 

Saveable Yes, axis n 

 

Sub 0x02 

Name Axis 1 shut down power idle time 

Data type UNSIGNED32 

Access R/O 

Default value 100 

Low limit 0 

High limit 5000 

PDO mapping No 

Access name Axis1Brakecontrollertime.Axis1Shutdownpoweridletime 

Saveable Yes, axis n 

 

Sub 0x03 

Name Axis 1 open brake delay time 

Data type UNSIGNED32 

Access R/O 

Default value 100 

Low limit 0 

High limit 5000 

PDO mapping No 

Access name Axis1Brakecontrollertime.Axis1Openbrakedelaytime 

Saveable Yes, axis n 

 

Sub 0x04 

Name Axis 1 start operation delay timer 
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Data type UNSIGNED32 

Access R/O 

Default value 100 

Low limit 0 

High limit 5000 

PDO mapping No 

Access name Axis1Brakecontrollertime.Axis1Startoperationdelaytimer 

Saveable Yes, axis n 

 

Sub 0x05 

Name Axis 1 PWM frequency 

Data type UNSIGNED32 

Access R/O 

Default value 1000 

Low limit 0 

High limit 20000 

PDO mapping No 

Access name Axis1Brakecontrollertime.Axis1PWMfrequency 

Saveable Yes, axis n 

 

Sub 0x06 

Name Axis 1 PWM duty cycle 

Data type UNSIGNED32 

Access R/O 

Default value 100 

Low limit 0 

High limit 100 

PDO mapping No 

Access name Axis1Brakecontrollertime.Axis1PWMdutycycle 

Saveable Yes, axis n 

 

The subindices control the following functions: 

01h:  time between the time at which the motor stands still and the brake starts being engaged. 

02h:  time between the time at which the brake is engaged and the current is lowered. 

03h:  time between the time of setting a new drive command and the brake starts being released. 

04h:  time between releasing the brake and starting the motor. 

05h:  frequency, in Hertz, of the brake PWM. 

06h:  pulse duty factor, in per cent, of the brake PWM. 

 

Brake management timing diagram 
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7.7.45 Axis n Current Configuration 0x2040, 0x2840, 0x3040 

 

Object: 0x2040 axis 1 current configuration 

Object Code Record 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 5 

PDO mapping No 

 

Sub 0x01 

Name Axis 1 maximum current 

Data type UNSIGNED32 

Access R/W 

Default value 3000 

PDO mapping No 

Access name Axis1Currentconfiguration.Axis1Maximumcurrent 

Saveable Yes, axis n 

 

Sub 0x02 

Name Axis 1 accelerating current 

Data type UNSIGNED32 

Access R/W 

Default value 1000 

PDO mapping No 

Access name Axis1Currentconfiguration.Axis1Acceleratingcurrent 

Saveable Yes, axis n 

 

Sub 0x03 

Name Axis 1 decelerating current 

Data type UNSIGNED32 

Access R/W 

Default value 1000 

PDO mapping No 

Access name Axis1Currentconfiguration.Axis1Deceleratingcurrent 

Saveable Yes, axis n 

 

Sub 0x04 

Name Axis 1 running current 

Data type UNSIGNED32 

Access R/W 

Default value 1000 

PDO mapping No 

Access name Axis1Currentconfiguration.Axis1Runningcurrent 

Saveable Yes, axis n 
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Sub 0x05 

Name Axis 1 holding current 

Data type UNSIGNED32 

Access R/W 

Default value 700 

PDO mapping No 

Access name Axis1Currentconfiguration.Axis1Holdingcurrent 

Saveable Yes, axis n 

 

The subindices control the following functions: 

01h Maximum Current: 

Maximum motor current: Exceeding this limiting current for overcurrent monitoring will provoke an 
error 

02h Accelerating Current: 

Motor current during the acceleration ramp 

03h Decelerating Current: 

Motor current during the deceleration ramp 

04h Running Current:  

Motor current during steady motion / at constant velocity 

05h Holding Current: 

Holding current: The holding current reduces to the set value depending on 3202 bit 3. 
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7.7.46 Measured Axis Supply Voltage 0x2050 

 

Object: 0x2050 Axis 1 measured axis supply 
voltage 

 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 measured axis supply voltage 

Data type UNSIGNED32 

Access R/O 

Default value 
 

PDO mapping Optional, TPDO only 

Access name Axis1Measuredaxissupplyvoltage 

 
Current motor supply voltage [mV] for power supply to the axes 

7.7.47 Axis n Output Stage PCB Temperature 0x2051, 0x2851, 0x3051 

 

Object: 0x2051 Axis 1 output stage pcb 
temperature 

 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 output stage pcb temperature 

Data type INTEGER16 

Access R/O 

Default value 0 

PDO mapping Optional, TPDO only 

Access name Axis1Outputstagepcbtemperature 

 

Current circuit board temperature [1/10 °C] near the output stage of axis n. 
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7.7.48 Axis n Control Limits 0x2060, 0x2860, 0x3060 

 

Object: 0x2060 Axis 1 control limits 
 

Object Code Record 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 4 

PDO mapping No 

 

Sub 0x01 

Name Axis 1 minimum velocity 

Data type UNSIGNED32 

Access R/O 

Default value 26 

PDO mapping No 

Access name Axis1Controllimits.Axis1Minimumvelocity 

 

Sub 0x02 

Name Axis 1 maximum velocity 

Data type UNSIGNED32 

Access R/O 

Default value 15610 

PDO mapping No 

Access name Axis1Controllimits.Axis1Maximumvelocity 

 

Sub 0x03 

Name Axis 1 minimum acceleration 

Data type UNSIGNED32 

Access R/O 

Default value 15 

PDO mapping No 

Access name Axis1Controllimits.Axis1Minimumacceleration 

 

Sub 0x04 

Name Axis 1 maximum acceleration 

Data type UNSIGNED32 

Access R/O 

Default value 59590 

PDO mapping No 

Access name Axis1Controllimits.Axis1Maximumacceleration 

 

This object contains the velocity and acceleration limits in user-defined units of measurement (UoM). The 
limits depend parameters pole pair count, microstep resolution, gear ratio and feed constant. The limits are 
calculated when the state machine status changes from "witched on" to "operation enabled". 
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7.7.49 Axis n Motor Drive Submode Select 0x3202, 0x3A02, 0x4202 

 

Object: 0x3202 Axis 1 motor drive submode 
select 

 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 motor drive submode select 

Data type UNSIGNED32 

Access R/W 

Default value 
 

PDO mapping No 

Access name Axis1Motordrivesubmodeselect 

Saveable Yes, axis n 

 

 

31 30 29 28 27 26 25 24 

        

 

23 22 21 20 19 18 17 1 

        

 

15 14 13 12 11 10 9 8 

        

 

7 6 5 4 3 2 1 0 

    CurRed    

 

CurRed 

 0 = "Running Current" is supplied to the motor at standstill 

 1 = "Holding Current" is supplied to the motor at standstill 

 

See section 7.7.45 Axis n Current Configuration 0x2040, 0x2840, 0x3040 subindices 4 and 5 
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7.7.50 Digital Inputs Control 0x3240 

 

Object: 0x3240 Digital inputs control 
 

Object Code Record 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 2 

PDO mapping No 

 

Sub 0x01 

Name Special Function Enable 

Data type UNSIGNED32 

Access R/O 

Default value 0x00070707 

PDO mapping No 

Access name Digitalinputscontrol.Specialfunctionenable 

Saveable Yes, device 

 

Sub 0x02 

Name Function Inverted 

Data type UNSIGNED32 

Access R/O 

Default value 0x00030303 

PDO mapping No 

Access name Digitalinputscontrol.Functioninverted 

Saveable Yes, device 

 

Use object Digital Inputs Control 3240h to manipulate digital inputs as described in section Digital Inputs. For 
all subindices below, bit 0 affects digital input 1, bit 1 affects input 2, etc. 
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Subindices 

01h: "1" of this subindex enables the special functions of the input concerned. 

 

Unused 

31 30 29 28 27 26 25 24 

        

Axis 3 

23 22 21 20 19 18 17 16 

     REF LS+ LS- 

Axis 2 

15 14 13 12 11 10 9 8 

     REF LS+ LS- 

Axis 1 

7 6 5 4 3 2 1 0 

     REF LS+ LS- 

 

LS- = negative limit switch 

LS+ = positive limit switch 

REF = reference switch 

 

02h: "1" of this subindex inverts the logic signal of the input concerned. The following bits invert the 
inputs: 

Unused 

31 30 29 28 27 26 25 24 

        

Axis 3 

23 22 21 20 19 18 17 16 

     REF LS+ LS- 

Axis 2 

15 14 13 12 11 10 9 8 

     REF LS+ LS- 

Axis 1 

7 6 5 4 3 2 1 0 

     REF LS+ LS- 
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7.7.51 Digital Outputs Control 0x3250 

 

Object: 0x3250 Digital outputs control 
 

Object Code Record 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 2 

PDO mapping No 

 

Sub 0x01 

Name Special Function Enable 

Data type UNSIGNED32 

Access R/O 

Default value 
 

PDO mapping No 

Access name Digitaloutputscontrol.Specialfunctionenable 

Saveable Yes, device 

 

Sub 0x02 

Name Function Inverted 

Data type UNSIGNED32 

Access R/O 

Default value 
 

PDO mapping No 

Access name Digitaloutputscontrol.Functioninverted 

Saveable Yes, device 

 

Allows you to control the digital outputs as described in section Digital Output. Bit 0 in any of the subindices 
below affects digital output 1 
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Subindices 

01h: "1" of this subindex enables the special functions of the output concerned. 

Unused 

31 30 29 28 27 26 25 24 

        

Axis 3 

23 22 21 20 19 18 17 16 

       
M3 

Brake 

Axis 2 

15 14 13 12 11 10 9 8 

       
M2 

Brake 

Axis 1 

7 6 5 4 3 2 1 0 

       
M1 

Brake 

 

 

02h:  This subindex inverts the logic signal (0=high-active, 1=low-active) 

Unused 

31 30 29 28 27 26 25 24 

        

Axis 3 

23 22 21 20 19 18 17 16 

       
M3 

Brake 

Axis 2 

15 14 13 12 11 10 9 8 

       
M2 

Brake 

Axis 1 

7 6 5 4 3 2 1 0 

       
M1 

Brake 
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7.7.52 Digital Inputs State 0x32FD 

 

Object: 0x32fd Digital inputs state 
 

Object Code Variable 
  

Sub 0x00 

Name Digital inputs state 

Data type UNSIGNED32 

Access R/O 

Default value 
 

PDO mapping Optional, TPDO only 

Access name Digitalinputsstate 

 

Contains the state of the digital inputs whose "Special Function" has been disabled. 

 

Unused 

31 30 29 28 27 26 25 24 

        

Axis 3 

23 22 21 20 19 18 17 16 

     DI DI DI 

Axis 2 

15 14 13 12 11 10 9 8 

     DI  DI DI 

Axis 1 

7 6 5 4 3 2 1 0 

     DI3 DI2 DI1 

 

7.7.53 Digital Outputs State 0x32FE 

 

Object: 0x32fe Digital Outputs State 
 

Object Code Variable 
  

Sub 0x00 

Name Digital outputs state 

Data type UNSIGNED32 

Access R/O 

Default value 
 

PDO mapping Optional, TPDO only 

Access name DigitalOutputsState 

 

This object controls the digital outputs. 
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7.7.54 Axis n Following Error Option Code 0x3700, 0x3F00, 0x4700 

Object: 0x3700 Axis 1 following error option 
code 

 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 following error option code 

Data type INTEGER16 

Access R/W 

Default value -1 

PDO mapping No 

Access name Axis1Followingerroroptioncode 

 

Not available. Prepared for CSP Mode. 

7.7.55 Axis n Limit Switch Error Option Code 0x3701, 0x3F01, 0x4701 

Object: 0x3701 Axis 1 limit switch error 
option code 

 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 limit switch error option code 

Data type INTEGER16 

Access R/W 

Default value 5 

PDO mapping No 

Access name Axis1Limitswitcherroroptioncode 

Saveable Yes, axis n 

 

Contains the action to slow down the motor to standstill after actuating a limit switch. 

-1:  No response 

1:  Decelerate down “Slow Down Ramp” (deceleration depends on mode),  
then change state to “Switch On Disabled” 

2:  Decelerate down "quick stop ramp", then change state  
to "Switch On Disabled" 

3: Decelerate using the active current limitation, 
then change state to “Switch On Disabled” 

5: Decelerate down “Slow Down Ramp” (deceleration depends on mode),  
then change state to "Quick Stop Active" 

6: Decelerate down “Quick Stop Ramp”,  
then change state to "Quick Stop Active" 

7:  Decelerate using the active current limitation,  
then change state to "Quick Stop Active" 
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7.7.56 Axis n Error Code 0x603F, 0x683F, 0x703F 

 

Object: 0x603f Axis 1 Error Code 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 error code 

Data type UNSIGNED16 

Access R/O 

Default value 
 

PDO mapping Optional, TPDO only 

Access name Axis1ErrorCode 

 

Contains the last error that occurred in that axis: 

 

Value 
(hex) 

Type Description 

1000 Error General error 

2300 Error Current at controller output too high 

3120 Error Low voltage supply error of module or axis 

4210 Error Temperature error in control unit 

4210 Warning Excess output stage temperature 

6010 Error Watchdog 

6200 Error Invalid motion task 

6320 Error Parameter error: Velocity or position value out of bounds 

6320 Warning Acceleration or deceleration value out of bounds 

7121 Error Motor locks up 

8100 Error Fieldbus monitoring error 

8611 Error Position monitoring error: excessive trailing error 

8612 Error Position monitoring error: homing limit 

868A Error Positive limit switch actuated 

868B Error Negative limit switch actuated 
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7.7.57 Axis n Controlword 0x6040, 0x6840, 0x7040 

 

Object: 0x6040 Axis 1 Controlword 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 controlword 

Data type UNSIGNED16 

Access R/W 

Default value 
 

PDO mapping Optional, RPDO only 

Access name Axis1Controlword 

 

Controls the DS402 power state machine. The function of some parts of this object depend on the currently 
enabled mode. 

 

15 14 13 12 11 10 9 8 Mode 

 RES OMS HALT  

      
Change on 

setpoint 
 PP 

        PR 

        Homing 

 

7 6 5 4 3 2 1 0 Mode 

FR OMS [3] EO QA EV SO  

 abs/rel 
Change set 
immediatel

y 

New 
setpoint 

    
PP 

 Reserved     PR 

 Reserved 
Start 

homing 
    Homing 

 

SO (Switched On) 

Value = "1": changes the state to "switched on" 

EV (Enable Voltage) 

Value = "1": changes the state to "enable voltage" 

QS (Quick Stop) 

Value = "0": changes the state to "quick stop" 

EO (Enable Operation) 

Value = "1": changes the state to "enable operation" 

OMS [3], OMS (operation mode specific) 

Function depends on chosen mode 

FR (Fault Reset) 

Resets a fault (if possible) 

HALT 

Value = "1": halts the drive 

RES 

 Reserved 

MS (manufacturer-specific) 

 Manufacturer-specific 
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7.7.58 Axis n Statusword 0x6041, 0x6841, 0x7041 

 

Object: 0x6041 Axis 1 Statusword 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 statusword 

Data type UNSIGNED16 

Access R/O 

Default value 
 

PDO mapping Optional, TPDO only 

Access name Axis1Statusword 

 

Provides status details of the drive controller and the DS402 power state machine. 

15 14 13 12 11 10 9 8 Mode 

MS OMS [2] ILA TARG REM MS  

Homed 

 
Following 

error 

Setpoint 
acknowled

ge 

Internal 
limit active 

Target 
reached 

  
PP 

 
Maximum 
slippage 
reached 

Speed is 
equal 0 

 
Target 

reached 
  

PR 

 Error 
Homing 

state 
 

Homing 
state 

  Homing 

 

7 6 5 4 3 2 1 0 Mode 

WARN SOD QA PU FAULT OE SO RTSO  

 

RTSO (Ready To Switch On) 

Value = "1": the state of the control unit is "Ready To Switch On" 

SO (Switched On) 

Value = "1": the state of the control unit is "Switched On" 

OE (Operational Enabled) 

Value = "1": the state of the control unit is "Operational Enabled" 

FAULT 

A fault occurred 

VE (Voltage Enabled) 

Voltage is supplied 

QS (Quick Stop) 

Value = "0": the state of the control unit is "Quick Stop" 

SOD (Switched On Disabled) 

Value = "1": the state of the control unit is "Switched On Disabled" 

WARN (Warning) 

Value = "1": Warning 
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MS (manufacturer-specific) 

Bit 5 (reserved) 

Bit 14 (reserved) 

Bit 15 (homed):  

 0 = Axis not referenced yet, Software Position Limits not enabled 

 1 = Axis referenced, Software Position Limits enabled 

 
NOTE 

Bit 15 (homed) sets once the axis has been referenced. Quitting state "Operation 
Enabled" changes bit 15 to 0 because you could move the axis manually and render 
the reference position (home) invalid. Consequently, the Software Position Limits 
are no longer read. 

Mechanical damage due to moving into the stops 

 If you use the Software Position Limits, always home the system and check 
whether the reference position is valid. 

 

REM (remote) 

Remote (bit is always "1") 

TARG (target reached) 

Motion arrived at set target position 

ILA (internal limit reached) 

Limit exceeded 

OMS (operation mode-specific) 

Function depends on chosen mode 
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7.7.59 Axis n Quick Stop Option Code 0x605A, 0x685A, 0x705A 

Object: 0x605a Axis 1 Quick Option Code 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 quick option code 

Data type INTEGER16 

Access R/W 

Default value 6 

PDO mapping No 

Access name Axis1Quickoptioncode 

Saveable Yes, axis n 

 

Contains the action to be taken when the state of the DS402 power state machine changes to Quick Stop. 

0: disables the drive function 

1:  decelerate down “Slow Down Ramp” (deceleration depends on mode),  
then change state to “Switch On Disabled” 

2:  decelerate down "quick stop ramp",  
then change state to "Switch On Disabled" 

3: decelerate using the active current limitation, 
then change state to “Switch On Disabled” 

5: decelerate down “Slow Down Ramp” (deceleration depends on mode),  
then change state to "Quick Stop Active" 

6: decelerate down “Quick Stop Ramp”,  
then change state to "Quick Stop Active" 

7:  decelerate using the active current limitation,  
then change state to "Quick Stop Active" 

7.7.60 Axis n Shutdown Option Code 0x605B, 0x685B, 0x705B 

Object: 0x605b Axis 1 Shutdown Option 
Code 

 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 shutdown option code 

Data type INTEGER16 

Access R/W 

Default value 0 

PDO mapping No 

Access name Axis1Shutdownoptioncode 

Saveable Yes, axis n 

 

Contains the action to be taken when the state of the DS402 power state machine changes from "operation 
enabled" to "ready to switch on". 

0: disables the drive function 

1:  decelerate down “Slow Down Ramp” (deceleration depends on mode), then change state to 
“Switch On Disabled” 
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7.7.61 Axis n Disable Operation Option Code 0x605C, 0x685C, 0x705C 

 

Object: 0x605c Axis 1 Disable Operation 
Option Code 

 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 disable operation option code 

Data type INTEGER16 

Access R/O 

Default value 1 

PDO mapping No 

Access name Axis1Disableoperationoptioncode 

Saveable Yes, axis n 

 

Contains the action to be taken when the state of the DS402 power state machine changes from "operation 
enabled" to "ready to switch on". 

0: disables the drive function 

1:  decelerate down “Slow Down Ramp” (deceleration depends on mode), then change state to 
“Switch On Disabled” 

 

7.7.62 Axis n Halt Option Code 0x605D, 0x685D, 0x705D 

 

Object: 0x605d Axis 1 Halt Option Code 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 halt option code 

Data type INTEGER16 

Access R/O 

Default value 1 

PDO mapping No 

Access name Axis1Haltoptioncode 

Saveable Yes, axis n 

 

Contains the action to be taken when halt bit 8 of control word 6040h is set. 

1:  Decelerate down “Slow Down Ramp” (braking acceleration depends on mode),  
axis retains state "Operation Enabled" 

3:  Decelerate using the active current limitation,  
axis retains state "Operation Enabled" 
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7.7.63 Axis n Fault Option Code 0x605E, 0x685E, 0x705E 

 

Object: 0x605e Axis 1 Fault Reaction Code 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 fault reaction code 

Data type UNSIGNED8 

Access R/W 

Default value 1 

PDO mapping No 

Access name Axis1Faultreactioncode 

Saveable Yes, axis n 

 

Contains the action to slow down the motor to standstill in case of a fault. 

0: disables the drive function 

1:  decelerate down “Slow Down Ramp” (deceleration depends on mode), then change state to 
“Switch On Disabled” 

2:  decelerate down "quick stop ramp", then change state to "Switch On Disabled" 
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7.7.64 Axis n Modes of Operation 0x6060, 0x6860, 0x7060 

 

Object: 0x6060 Axis 1 Modes of Operation 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 modes of operation 

Data type INTEGER8 

Access R/W 

Default value 0 

PDO mapping Optional, RPDO only 

Access name Axis1ModesofOperation 

 

Mode of operation 

-128 ... -1: manufacturer-specific operation modes 

0:  no mode assigned / no mode change 

1:  Profile Position Mode 

3:  Profile Velocity Mode 

6:  Homing Mode 

7 ... 127: reserved 

7.7.65 Axis n Modes of Operation Display 0x6061, 0x6861, 0x7061 

 

Object: 0x6061 Axis 1 Modes of Operation 
Display 

 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 modes of operation display 

Data type INTEGER8 

Access R/O 

Default value 0 

PDO mapping Optional, TPDO only 

Access name Axis1ModesofOperationDisplay 

 

Contains the current mode of operation as set in object 6060h (Modes of Operation). 
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7.7.66 Axis n Position Actual Value 0x6064, 0x6864, 0x7064 

 

Object: 0x6064 Axis 1 Position Actual Value 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 position actual value 

Data type INTEGER32 

Access R/O 

Default value 
 

PDO mapping Optional, TPDO only 

Access name Axis1Positionactualvalue 

 

Current actual position (encoder position computed with reference to the feed constant (6092h), the gear 
ratio (6091h) and the reference position) 

In open loop mode, you can use object 320Ah:04h to set this object to either the internally computed value or 
the encoder. 

In closed loop mode, you can use object 320Bh:04h to set this object to either the internally computed value 
or the encoder. 
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7.7.67 Axis n Velocity Demand Value 0x606B, 0x686B, 0x706B 

 

Object: 0x606b Axis 1 Velocity Demand 
Value 

 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 velocity demand value 

Data type INTEGER32 

Access R/O 

Default value 
 

PDO mapping Optional, TPDO only 

Access name Axis1Velocitydemandvalue 

 

Controller's set-point velocity in Profile Velocity mode. 

This object is converted into the user-defined UoM (see User-defined UoM). The factory default is 
revolutions per minute. 

Contains the value output by the trajectory generator; this value also serves as the preset of the velocity 
controller. 

 

7.7.68 Axis n Velocity Actual Value 0x606C, 0x686C, 0x706C 

 

Object: 0x606c Axis 1 Velocity Actual Value 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 velocity actual value 

Data type INTEGER32 

Access R/O 

Default value 
 

PDO mapping Optional, TPDO only 

Access name Axis1Velocityactualvalue 

 

Current actual velocity in user-defined UoM / s 
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7.7.69 Axis n Target Position 0x607A, 0x687A, 0x707A 

 

Object: 0x607a Axis 1 Target Position 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 target position 

Data type INTEGER32 

Access R/W 

Default value 
 

PDO mapping Optional, RPDO only 

Access name Axis1Targetposition 

 

Target position in user-defined UoM 
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7.7.70 Axis n Position Range Limit 0x607B, 0x687B, 0x707B 

 

Object: 0x607b Axis 1 Position Range Limit 
 

Object Code Record 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 2 

PDO mapping No 

 

Sub 0x01 

Name Axis 1 min position range limit 

Data type INTEGER32 

Access R/W 

Default value 0 

PDO mapping Optional, RPDO only 

Access name Axis1Positionrangelimit.Axis1Minpositionrangelimit 

Saveable Yes, axis n 

 

Sub 0x02 

Name Axis 1 max position range limit 

Data type INTEGER32 

Access R/W 

Default value 0 

PDO mapping Optional, RPDO only 

Access name Axis1Positionrangelimit.Axis1Maxpositionrangelimit 

Saveable Yes, axis n 

 

Values below or above this range are considered an overflow. To prevent this, set target position limits in 
object 607Dh ("Software Position Limit"). Setting both entries=0 disables the function. 
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7.7.71 Axis n Home Offset 0x607C, 0x687C, 0x707C 

 

Object: 0x607c Axis 1 Home Offset 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 home offset 

Data type INTEGER32 

Access R/W 

Default value 
 

PDO mapping Optional, RPDO only 

Access name Axis1Homeoffset 

Saveable Yes, axis n 

 

Difference between the application's home position and the machine's reference point. This object is 
computed using the same unit of measurement used for computing object 607Ah (see User-defined UoM). 
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7.7.72 Axis n Software Position Limit 0x607D, 0x687D, 0x707D 

 

Object: 0x607d Axis 1 Software Position 
Limit 

 

Object Code Record 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 2 

PDO mapping No 

 

Sub 0x01 

Name Axis 1 min position limit 

Data type INTEGER32 

Access R/W 

Default value 0 

PDO mapping Optional, RPDO only 

Access name Axis1Softwarepositionlimit.Axis1Minpositionlimit 

Saveable Yes, axis n 

 

Sub 0x02 

Name Axis 1 max position limit 

Data type INTEGER32 

Access R/W 

Default value 0 

PDO mapping Optional, RPDO only 

Access name Axis1Softwarepositionlimit.Axis1Maxpositionlimit 

Saveable Yes, axis n 

 

The target position must stay within the limits set in this object. To verify whether it actually is, the Home 
Offset (607Ch) is deducted: 

Corrected Min Position Limit = Min Position Limit - Home Offset 

Corrected Max Position Limit = Max Position Limit - Home Offset. 
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7.7.73 Axis n Polarity 0x607E, 0x687E, 0x707E 

 

Object: 0x607e Axis 1 Polarity 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 polarity 

Data type UNSIGNED8 

Access R/W 

Default value 
 

PDO mapping No 

Access name Axis1Polarity 

Saveable Yes, axis n 

 

Reversing the polarity is subject to the following general rule: a bit being "1" enables polarity reversal. 

"0" retains the sense of rotation as described for the mode concerned 

 

7 6 5 4 3 2 1 0 

POS VEL       

 

VEL (Velocity) - reverses the sense of rotation in the following modes: 

Profile Velocity Mode 

Cyclic Synchronous Velocity Mode 

Velocity Mode 

POS (Position) - reverses the sense of rotation in the following modes: 

Profile Position Mode 

Cyclic Synchronous Position Mode 
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7.7.74 Axis n Profile Velocity 0x6081, 0x6881, 0x7081 

 

Object: 0x6081 Axis 1 Profile Velocity 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 profile velocity 

Data type UNSIGNED32 

Access R/W 

Default value 2000 

PDO mapping Optional, RPDO only 

Access name Axis1Profilevelocity 

Saveable Yes, axis n 

 

Contains the running velocity (in user-defined UoM per second) normally obtained at the end of the 
acceleration ramp of a motion profile 
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7.7.75 Axis n Profile Acceleration 0x6083, 0x6883, 0x7083 

 

Object: 0x6083 Axis 1 Profile Acceleration 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 profile acceleration 

Data type UNSIGNED32 

Access R/W 

Default value 500 

PDO mapping Optional, RPDO only 

Access name Axis1Profileacceleration 

Saveable Yes, axis n 

 

Acceleration in user-defined UoM per s2. 

 

7.7.76 Axis n Profile Deceleration 0x6084, 0x6884, 0x7084 

 

Object: 0x6084 Axis 1 Profile Deceleration 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 profile deceleration 

Data type UNSIGNED32 

Access R/W 

Default value 500 

PDO mapping Optional, RPDO only 

Access name Axis1Profiledeceleration 

Saveable Yes, axis n 

 

Deceleration in user-defined UoM per s2. 
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7.7.77 Axis n Quick Stop Deceleration 0x6085, 0x6885, 0x7085 

 

Object: 0x6085 Axis 1 Quick Stop 
Deceleration 

 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 quick stop deceleration 

Data type UNSIGNED32 

Access R/W 

Default value 2000 

PDO mapping Optional, RPDO only 

Access name Axis1Quickstopdeceleration 

 

Quick stop braking acceleration in user-defined UoM per s2. 

 

7.7.78 Axis n Motion Profile Type 0x6086, 0x6886, 0x7086 

 

Object: 0x6086 Axis 1 Motion Profile Type 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 motion profile type 

Data type INTEGER16 

Access R/W 

Default value 0 

PDO mapping No 

Access name Axis1MotionProfileType 

 

0 = trapezoidal (DS402) 

3 = jerk-limited 
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7.7.79 Axis n Position Encoder Resolution 0x608F, 0x688F, 0x708F 

 

Object: 0x608f Axis 1 Position Encoder 
Resolution 

 

Object Code Record 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 2 

PDO mapping No 

 

Sub 0x01 

Name Axis 1 encoder increments 

Data type UNSIGNED32 

Access R/W 

Default value 3200 

PDO mapping No 

Access name Axis1Positionencoderresolution.Axis1Encoderincrements 

Saveable Yes, axis n 

 

Sub 0x02 

Name Axis 1 motor revolutions 

Data type UNSIGNED32 

Access R/W 

Default value 1 

PDO mapping No 

Access name Axis1Positionencoderresolution.Axis1Motorrevolutions 

Saveable Yes, axis n 

 

Position Encoder Resolution = Encoder Increments (608Fh:01h) / Motor Revolutions (608Fh:02h) 

 

This object defines the microstep resolution. Proceed as follows to calculate the microstep resolution: 

 

𝑀𝑖𝑐𝑟𝑜𝑠𝑡𝑒𝑝 𝑟𝑒𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 =
𝑒𝑛𝑐𝑜𝑑𝑒𝑟 𝑖𝑛𝑐𝑟𝑒𝑚𝑒𝑛𝑡𝑠

4 ∗ 𝑝𝑜𝑙𝑒 𝑝𝑎𝑖𝑟 𝑐𝑜𝑢𝑛𝑡
 

 

Note: Maximum step resolution = 16 
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7.7.80 Axis n Gear Ratio 0x6091, 0x6891, 0x7091 

 

Object: 0x6091 Axis 1 Gear Ratio 
 

Object Code Record 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 2 

PDO mapping No 

 

Sub 0x01 

Name Axis 1 motor shaft revolutions 

Data type UNSIGNED32 

Access R/W 

Default value 1 

Low limit 1 

High limit 0xffffffff 

PDO mapping No 

Access name Axis1Gearratio.Axis1Motorshaftrevolutions 

Saveable Yes, axis n 

 

Sub 0x02 

Name Axis 1 driving shaft revolutions 

Data type UNSIGNED32 

Access R/W 

Default value 1 

Low limit 1 

High limit 0xffffffff 

PDO mapping No 

Access name Axis1Gearratio.Axis1Drivingshaftrevolutions 

Saveable Yes, axis n 

 

Gear Ratio = Motor Revolutions (6091h:01h) / Shaft Revolutions (6091h:02h) 
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7.7.81 Axis n Feed Constant 0x6092, 0x6892, 0x7092 

 

Object: 0x6092 Axis 1 Feed Constant 
 

Object Code Record 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 2 

PDO mapping No 

 

Sub 0x01 

Name Axis 1 feed 

Data type UNSIGNED32 

Access R/W 

Default value 1 

Low limit 1 

High limit 0xffffffff 

PDO mapping No 

Access name Axis1Feedcontstant.Axis1Feed 

Saveable Yes, axis n 

 

Sub 0x02 

Name Axis 1 shaft revolutions 

Data type UNSIGNED32 

Access R/W 

Default value 1 

Low limit 1 

High limit 0xffffffff 

PDO mapping No 

Access name Axis1Feedcontstant.Axis1ShaftRevolutions 

Saveable Yes, axis n 

 

Feed rate per revolution of a linear drive. 

Feed Constant = Feed (6092h:01h) / Shaft Revolutions (6092h:02h) 
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7.7.82 Axis n Homing Method 0x6098, 0x6898, 0x7098 

 

Object: 0x6098 Axis 1 Homing Method 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 homing method 

Data type INTEGER8 

Access R/W 

Default value 
 

PDO mapping Optional, RPDO only 

Access name Axis1HomingMethod 

 

Selects the Homing Method (section  7.5 Homing) 
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7.7.83 Axis n Homing Speeds 0x6099, 0x6899, 0x7099 

 

Object: 0x6099 Axis 1 Homing speeds 
 

Object Code Record 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 2 

PDO mapping No 

 

Sub 0x01 

Name Axis 1 speed during search for switch 

Data type UNSIGNED32 

Access R/W 

Default value 500 

PDO mapping No 

Access name Axis1Homingspeeds.Axis1Speedduringsearchforswitch 

Saveable Yes, axis n 

 

Sub 0x02 

Name Axis 1 speed during search for zero 

Data type UNSIGNED32 

Access R/W 

Default value 500 

PDO mapping No 

Access name Axis1Homingspeeds.Axis1Speedduringsearchforzero 

Saveable Yes, axis n 

 

Contains the velocities in Homing Mode (6098h ) in user-defined UoM / s. 

Subindex 01 specifies the velocity for searching for the switch. 

Subindex 02 specifies the (lower) velocity for searching for the reference position 

 

 
Information 

The velocity of subindex 02 is also the initial velocity at the beginning of the acceleration ramp. If 
this velocity is too high, the motor will miss out on steps or fail to turn in the first place. Too high 
a setting will cause the index mark to be missed. The velocity of subindex 02 should therefore be 
lower than 1000 steps per second. 

Verify that the velocity of subindex 01 is higher than the velocity of subindex 02. 
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7.7.84 Axis n Homing Acceleration 0x609A, 0x689A, 0x709A 

 

Object: 0x609a Axis 1 Homing Acceleration 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 homing acceleration 

Data type UNSIGNED32 

Access R/W 

Default value 100 

PDO mapping Optional, RPDO only 

Access name Axis1Homingacceleration 

Saveable Yes, axis n 

 

Acceleration ramp (in user-defined UoM) in Homing mode. 

 

This ramp applies to the start of the motion only. Upon arriving at the switch, the velocity will be reduced to 
the lower setting and the motor will stop instantly upon arriving at the end position. 
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7.7.85 Axis n Profile Jerk 0x60A4, 0x68A4, 0x70A4 

 

Object: 0x60a4 Axis 1 Profile Jerk 
 

Object Code Record 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 1 

PDO mapping No 

 

Sub 0x01 

Name Axis 1 profile Jerk 1 

Data type UNSIGNED32 

Access R/W 

Default value 2000 

PDO mapping No 

Access name Axis1ProfileJerk.Axis1ProfileJerk1 

 

Jerk and user-defined UoM / s3  
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7.7.86 Axis n Interpolation Time Period 0x60C2, 0x68C2, 0x70C2 

 

Object: 0x60c2 Axis 1 Interpolation Time 
Period 

 

Object Code Record 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 2 

PDO mapping No 

 

Sub 0x01 

Name Axis 1 interpolation time period value 

Data type UNSIGNED8 

Access R/W 

Default value 1 

PDO mapping No 

Access name Axis1Interpolationtimeperiod.Axis1Interpolationtimeperiod
value 

 

Sub 0x02 

Name Axis 1 interpolation time index 

Data type INTEGER8 

Access R/W 

Default value -3 

Low limit -3 

High limit -3 

PDO mapping No 

Access name Axis1Interpolationtimeperiod.Axis1Interpolationtimeindex 
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7.7.87 Axis n Position Demand Value 0x60FC, 0x68FC, 0x70FC 

 

Object: 0x60fc Axis 1 Postion Demand Value 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 position demand value 

Data type INTEGER32 

Access R/O 

Default value 
 

PDO mapping Optional, TPDO only 

Access name Axis1Postiondemandvalue 

 

 

7.7.88 Axis n Digital Inputs 0x60FD, 0x68FD, 0x70FD 

Object: 0x60fd Axis 1 Digital Inputs 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 digital inputs 

Data type UNSIGNED32 

Access R/O 

Default value 
 

PDO mapping Optional, TPDO only 

Access name Axis1Digitalinputs 

 

 

31 30 29 28 27 26 25 24 

        

 

23 22 21 20 19 18 17 16 

        

 

15 14 13 12 11 10 9 8 

        

 

7 6 5 4 3 2 1 0 

     REF LS+ LS- 

 

LS- (Limit Switch -):  negative limit switch 

LS+ (Limit Switch +):  positive limit switch 

REF:    reference switch 

DI n:    digital input (n=1...8) 
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7.7.89 Digital Outputs 0x60FE, 0x68FE, 0x70FE 

 

Object: 0x60fe Digital Outputs 
 

Object Code Record 
  

Sub 0x00 

Name Highest sub-index supported 

Data type UNSIGNED8 

Access R/O 

Default value 1 

PDO mapping No 

 

Sub 0x01 

Name Physical outputs 

Data type UNSIGNED32 

Access R/W 

Default value 
 

PDO mapping Optional, RPDO only 

Access name DigitalOutputs.PhysicalOutputs 

 

Allows you to write to the motor's digital outputs. 

Doing so must take account of the entries in object 3250h, subindex 02h. 

31 30 29 28 27 26 25 24 

        

 

23 22 21 20 19 18 17 16 

       Out1 

 

15 14 13 12 11 10 9 8 

        

 

7 6 5 4 3 2 1 0 

       Brake 
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7.7.90 Axis n Target Velocity 0x60FF, 0x68FF, 0x70FF 

 

Object: 0x60ff Axis 1 Target velocity 
 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 target velocity 

Data type INTEGER32 

Access R/W 

Default value 
 

PDO mapping Optional, RPDO only 

Access name Axis1Targetvelocity 

 

Contains the target velocity of Profile Velocity mode. 

This object is converted into the user-defined UoM (see User-defined UoM). The factory default is 
revolutions per minute. 
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7.7.91 Axis n Supported Drive Modes 0x6502, 0x6D02, 0x7502 

 

Object: 0x6502 Axis 1 Supported Drive 
Modes 

 

Object Code Variable 
  

Sub 0x00 

Name Axis 1 supported drive modes 

Data type UNSIGNED32 

Access R/O 

Default value 0x25 

PDO mapping No 

Access name Axis1Supporteddrivemodes 

 

Describes the supported drive modes (bits 31..16 are not used) 

15 14 13 12 11 10 9 8 

        

 

7 6 5 4 3 2 1 0 

  HM   PR  PP 

Bit Description     Available 

0 PP: Profile Position Mode    

1 VL: Velocity Mode    - 

2 PV: Profile Velocity Mode    

3 PT: Profile Torque Mode   - 

4 

5 HM: Homing Mode     

6 IP: Interpolated Position Mode   - 

7 CSP: Cyclic Synchronous Position Mode - 

8 CSV: Cyclic Synchronous Velocity Mode - 

9 CST: Cyclic Synchronous Torque Mode - 
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8 Appendix 

8.1 Order Specifications 

8.1.1 Kuhnke FIO Stepper Control 

Kuhnke FIO Stepper Control ..............................................................................................694 454 56 / 192.867 

8.1.2 Accessories 

Kuhnke FIO Shield Terminal 2x8mm ..................................................................................694 412 03 /196.445 

Kuhnke FIO Shield Terminal 1x14mm ................................................................................694 412 04 /196.446 

Kuhnke FIO Shield Terminal 4x8mm ..................................................................................694 412 05 /196.448 

Kuhnke FIO Shield Terminal 2x14mm ................................................................................694 412 06 /197.524 
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