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Kendrion Kuhnke Automation GmbH Foreword

1 Foreword

1.1 Imprint

Contact details

Kendrion Kuhnke Automation GmbH
Industrial Control Systems
Latijenburger Strafte 101

D-23714 Malente

Germany

Tel. Support +49 4523 402-300
Email Support controltechnology-ics@kendrion.com

Tel. +49 4523 402-0
Headquarters

Email Sales sales-ics@kendrion.com
Internet www.kendrion.com

Version history

Date Comments / Changes
12.03.2024 New document structure created by module groups
04.09.2025  MIX 111 — ENCOx Controlword updated

1.2 About this guide

This technical information is intended primarily for designers, project engineers and device developers. It
does not provide any information about delivery options. Changes, omissions and errors excepted.
Illustrations similar.

This product manual is a supplement to the Kuhnke FIO System Manual, which describes general
information about the system, installation and safe handling. The Product Manual may only be used in
conjunction with the System Manual.

Kuhnke FIO 3
04.09.2025


mailto:controltechnology-ics@kendrion.com
mailto:sales-ics@kendrion.com
http://www.kendrion.com/

Kendrion Kuhnke Automation GmbH Special function modules - General information

2 Special function modules

2.1 General information

The group of special function modules includes all Kuhnke FIO modules that have a special combination of
inputs, outputs or inputs and outputs.

2.1.1 Numbers

Numerical values are generally given in decimal notation.
If a hexadecimal notation is used, the numerical value is marked with a preceding Ox.

The objects from the object directory are always specified as hexadecimal numerical values.

2.1.2 CoE — CANopen over EtherCAT

CANopen is a CAN-based communication protocol for networking devices in automation technology. There
are defined communication profiles for different device classes, which standardize the operation of these
devices and simplify handling.

EtherCAT offers the same communication mechanisms as CANopen: object directory, process data objects
(PDOs) and service data objects (SDOs) - network management is also comparable.

The object directory describes all objects that are available on the EtherCAT slave. A distinction is made
between read, write, and read/write objects. Furthermore, it is described whether these objects can be used
as process data objects (mapable)

Process data objects (PDOs) are exchanged cyclically and usually contain input and output data. Depending
on the EtherCAT slave, other variables can also be added (mapped) from the object directory.

An EtherCAT slave can be parameterized via service data objects (SDOs), among other things. For this
purpose, these can be added to the start parameters. When the EtherCAT bus is started, these are
automatically transferred to the EtherCAT slave. This makes parameterization very easy and in the event of
an exchange, an EtherCAT slave can simply be replaced by a new EtherCAT slave of the same type.

Kuhnke FIO 4
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Kendrion Kuhnke Automation GmbH Special function modules - FIO Mix04 (CoE)

2.2 FIO Mix04 (CoE)
2.2.1 Function

The Kuhnke FIO MIX 04 module has 4 analog inputs for capturing current or voltage values and 4 analog
outputs for outputting analog current or voltage values.

Furthermore, the Kuhnke FIO Mix 04 Module has 2 counter / encoder interfaces for connecting incremental
encoders or absolute value position encoders with SSI or EnDat interface. The interface can also be
configured as an event counter, so that 6 independent event counters are available.

All channels can be parameterized almost independently of each other, which means that the module offers
a high degree of flexibility.

2.2.2 Front

i
1 —]
2—> i
Legend
1. Status LEDs
2. E-Bus/ Module Locking
3. System connector 36-pin
4. Grounding/shielding
connection for bolt M3x5
2.2.3 Connections
Power supply 1/0 (load)
System connector pin 16: L+ 24V DC A'”E—- 1 é-—?""
System connector pin 17: L- oV G’M”- =3 3 -é'"
+§9 = ] 5-: +§
. AQ+/CLKQ+—= 6 6= AT+CLKI+
Analog inputs and outputs AO-/CLKQ- —= 7 7=— A1-/CLK1 -
BO+/DATO+—= 8 B=— B1+DAT1+
System Connector Left Pin Row Pin 0... 3, 12... 15 BU'ED%TS?;:ﬁ ﬁ: Eé}’PAﬁ )
System Connector Right Pin Row Pin 0... 3, 12... 15 AOut™ =12 ]%'_:*;&Out
Aoutt 213 ) 14 == +a0ut
Counter/Encoder Inputs Bt oo
L- )y |-
System connector left pin row pin 4... 11 (Enc 1) | | m | |
System Connector Right Pin Row Pin 4... 11 (Enc 2) 24VDC 0VDC T2 0VDC 24VDC
EtherCAT
E-Bus IN 10-pin female connector
E-Bus Out 10-pin header
Kuhnke FIO 5
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Kendrion Kuhnke Automation GmbH Special function modules - FIO Mix04 (CoE)

2.2.4 Status
LED EtherCAT Run:
Condition ~ S, ik Meaning
code
Init Off Initialization state, no data exchange
Pre-op Off/Green, 1:1 |Preoperational state, no data exchange
Safe-Op Off/Green, 5:1 |Safeoperational state, inputs are readable
Op Green, on Operational state, full data exchange
Bootstrap Flickering Optional if Bootstrap mode is supported.
LED IO
Condition - il Meaning
code
OK Green no error present
Off LED EtherCAT Run off: n/a
LED EtherCAT Run Green: Module defective
2x Red Undervoltage
3x Red Watchdog internal
Error 4x Red Bus Error
6x Red Module-specific error, details are in the Predefined Error Field
0x1003:01... 08
7x Red Configuration
Red, on Module defective
LED Power
Condition LED Meaning
On Green 24V DC for I/O (Load) available
Off Off 24 \/ DC not available
Kuhnke FIO 6
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Kendrion Kuhnke Automation GmbH Special function modules - FIO Mix04 (CoE)

LED channel
Canal ‘ ‘ Canal ‘ Description
AlO+ | E A2+ 2-color LED: Analog input enabled, error
AlO- Al2- i
Al1+ B | m | AI3+ 2-color LED: Analog input enabled, error g][
Al1- Al3- REE
GND GND GND connector for encoder supply
5V 5V 5V connection for encoder supply
A+/CLK+ A+/CLK+
A/CLK A/CLK Incremental encoder: The LEDs indicate the signal state of the
B+/DAT+ B+/DAT+ incremental encoder track.
BIDAT B/DAT Endat / SSI: The LEDs light up in time with the clock or data signal
Event Counter: The LEDs indicate the signal status of the event
Z+ Z+ counter input
Z- Z-
AOO+ AO2+ Analog output enabled and without error
AOOQ AO2
AO1+ AO3+ Analog output enabled and without error
AO1- AO3
Kuhnke FIO 7
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2.2.5 Process Data Objects

w Information

EtherCAT Modular Device Profile: The process data objects depend on the plugged-in modules
below the EtherCAT save. .

General process data

Variable Data type Meaning
AI/AO Device Control [UINT Control registers for the analogue channels
AI/AO Error Register  [USINT Analog Channel Error Register

Module-dependent process data objects (encoders)

Variable Data type Meaning

Enc <n> Digital Interface UINT Control Register for the Encoder Interface
Control

Enc <n> Position Value UDINT  |Current Position Value

Enc <n> High Resolution DINT Current speed value

Speed Value

Enc <n> Error Register USINT Error register

Module-Dependent Process Data Objects (Event Counter)

Variable Data type Meaning

Enc 1 Digital Interface
Control

Event Counter Channel 1 |UDINT
Event Counter Channel 2  |UDINT
Event Counter Channel 3  |UDINT
Event Counter Channel 4  |UDINT
Event Counter Channel 5 |UDINT
Event Counter Channel 6  |UDINT

UINT Control Register for the Encoder Interface

Current counting status of the corresponding channel

Enc 1 Error Register USINT Error register

Module-Dependent Process Data Objects (Analog Inputs)

Data type Meaning

Al<n> Input FV REAL Analog input value in V or mA

Kuhnke FIO 8
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2.2.6 Module Configuration

The configuration of the analog inputs and outputs as well as the counter/encoder interfaces is carried out
via pluggable modules that are plugged into the corresponding slots. One slot corresponds to an analog
channel or an encoder/counter interface. Only suitable modules can be inserted into the selected slot. This
method is based on the "EtherCAT Modular Device Profile".

Information

All slots must be equipped with a module.

Configuration example from the CODESYS device tree

=[] EtherCAT_Master (EtherCAT Master)
= H Buscoupler (Buscoupler (594, 400.00))
= [l |Mixed (Mix04 (694.444.64))
H A0 (AID Voltage)

AI1 (AL Voltage)

AI2 (AI2 Voltage)

AL3 (AL3 Voltage)

Encl (Encl Counter)

Enc2 (Enc2 Counter)

ADO (ADD off)

AD1 (AD1off)

AOZ (AD2 off)

AO3 (AD3 off)

Kuhnke FIO 9
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Special function modules - FIO Mix04 (CoE)

Configuration - Overview of pluggable modules

Slot Slot Name Function Module code Module function
192361001 AIO Voltage

1 AlO Analog Input AIO 192361002 AlO Current 0..20mA
192361003 AIO Current 4..20mA
192361004 Al1 Voltage

2 Al1 Analog Input Al1 192361005 Al1 Current 0..20mA
192361006 Al1 Current 4..20mA
192361007 Al2 Voltage

3 Al2 Analog Input Al2 192361008 AlI2 Current 0..20mA
192361009 AlI2 Current 4..20mA
192361010 AlI3 Voltage

4 Al3 Analog Input AI3 192361011 AI3 Current 0..20mA
192361012 Al3 Current 4..20mA
192361013 Enc1 Counter
192361041 Enc1 SixStep

5 Enc1 Encoder 1 192361014 Enc1 SSI
192361015 Enc1 Endat
192361016 Enc Event counter
192361017 Enc2 Counter
192361042 Enc2 SixStep

6 Enc2 Encoder 2 192361018 Enc2 SSI
192361019 Enc2 Endat
192361020 Enc Event counter
192361021 AOO0 0..10V
192361022 AQO0 -10..10V

7 AO0 Analog Output AOO 192361023 AOO0 0..20mA
192361024 AOOQ 4..20mA
192361025 AQO off
192361026 AO10..10V
192361027 AO1-10..10V

8 AO1 Analog Output AO1 192361028 AO1 0..20mA
192361029 AO1 4..20mA
192361030 AO1 off
192361031 AO20..10V
192361032 AO2-10..10V

9 AO2 Analog Output AO2 192361033 AO2 0..20mA
192361034 AO2 4..20mA
192361035 AO2 off
192361036 AO3 0..10V
192361037 AO3 -10..10V

10 AO3 Analog Output AO3 192361038 AO3 0..20mA
192361039 AO3 4..20mA
192361040 AO3 off

Kuhnke FIO 10
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Encoder Interface
The universal encoder interface offers a variety of options for detecting angles, positions and pulses to be
counted.
The following encoders can be connected:
e Incremental encoder with RS422 interface (RS422)
e Incremental encoder with 5V single-ended interface (TTL)
e Incremental encoder with 24V single ended interface (HTL)
e SixStep Encoder with 5V Single Ended Interface (TTL)
e SixStep Encodes with 24V Single Ended Interface (HTL)
e SSI Encoders
e Endat 2.1 Single Turn Encoder
e Endat 2.1 Multi Turn Encoder

These encoders can be mixed as desired. The module also provides the supply voltage for 5V encoders with
a maximum of 150mA per encoder. This is monitored and an error is signaled if it is exceeded.

The encoder interface can also be used as an event counter and capture 6 fast signals. In this case, no
encoder can be connected.

In the following chapters you will find an overview of the configuration options with the associated objects.
These are linked to the object directory.

Encoder Interface Configuration — Incremental Encoder

Overview of objects
Slot Object Description
Enc1 0x2100 Enc1 Digital Interface Type
Enc2 0x2900 Enc2 Digital Interface Type

64 encoders (Automatically assigned via the module)

Sub 01 (Level): 0=HTL, 1=TTL or 2=RS422
Sub 02 (Mode): 0=Multiturn or 1=Single Turn
Enc1 0x2103 Enc1 Digital Interface Config | Sub 03 (Index Level):

0=Reference on rising edge
1=Reference on falling edge

Sub 04 (SSI):
0=Straight binary
1=Grey coded binary
Enc2 | 0x2903 Enc2 Digital Interface Config | Sub 05 (Event counter):
0=Count rising edges
1=Count falling edges
3=Count both edges

Enc1 0x2110 Enc1 Digital Interface Bit Size
Enc2 0x2910 Enc2 Digital Interface Bit Size
0x2111 Enc1 Digital Interface Baud

Encoder resolution according to data sheet

Enc1 Rate
— Clock frequency according to data sheet [kHz]
0x2911 Enc2 Digital Interface Baud
Enc2 Rate

Enc1 0x6002 Enc1 Total Measuring Range
Enc2 0x6802 Enc2 Total Measuring Range

Relevant for overflow when setting "Single Turn"

Kuhnke FIO 11
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Encoder Interface Configuration — SixStep Transducer

Overview of objects

Slot Object

Description

Enc1 0x2100 Enc1 Digital Interface Type

Enc2 0x2900 Enc2 Digital Interface Type

64 encoders (Automatically assigned via the module)

Enc1 0x2103 Enc1 Digital Interface Config

Enc2 0x2903 Enc2 Digital Interface Config

Sub 01 (Level): 0=HTL, 1=TTL or 2=RS422
Sub 02 (Mode): 0=Multiturn or 1=Single Turn
Sub 03 (Index Level):

0=Reference on rising edge
1=Reference on falling edge

Sub 04 (SSI):
0=Straight binary
1=Grey coded binary
Sub 05 (Event counter):
0=Count rising edges
1=Count falling edges
3=Count both edges

Enc1 0x2110 Enc1 Digital Interface Bit Size

Enc2 0x2910 Enc2 Digital Interface Bit Size

Encoder resolution according to data sheet

0x2111 Enc1 Digital Interface Baud

Enc1 Rate

0x2911 Enc2 Digital Interface Baud
Enc2

Rate

Clock frequency according to data sheet [kHz]

Enc1 0x6002 Enc1 Total Measuring Range

Enc2 0x6802 Enc2 Total Measuring Range

Relevant for overflow when setting "Single Turn"

Encoder Interface Configuration — SSI Encoder

Overview of objects

Slot Object

Description

Enc1 0x2100 Enc1 Digital Interface Type

Enc2 0x2900 Enc2 Digital Interface Type

65 SSI (Automatically assigned via the module)

Enc1 0x2103 Enc1 Digital Interface Config

Enc2 0x2903 Enc2 Digital Interface Config

Sub 01 (Level): 0=HTL, 1=TTL or 2=RS422
Sub 02 (Mode): 0=Multiturn or 1=Single Turn
Sub 03 (Index Level):

0=Reference on rising edge
1=Reference on falling edge
Sub 04 (SSI):
0=Straight binary
1=Grey coded binary
Sub 05 (Event counter):
0=Count rising edges
1=Count falling edges
3=Count both edges

Enc1 0x2110 Enc1 Digital Interface Bit Size

Enc2 0x2910 Enc2 Digital Interface Bit Size

Encoder resolution according to data sheet

0x2111 Enc1 Digital Interface Baud

Enc1 Rate

0x2911 Enc2 Digital Interface Baud
Enc2

Rate

Clock frequency according to data sheet [kHz]

Enc1 0x6002 Enc1 Total Measuring Range

Relevant for overflow when setting "Single Turn"

Kuhnke FIO
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‘ Enc2 ‘ 0x6802 Enc2 Total Measuring Range ‘

Encoder Interface Configuration — ENDAT Encoder

Overview of objects

Slot Object Description
Enc1 0x2100 Enc1 Digital Interface Type . . .
— 69 Endat (Automatically assigned via the module)
Enc2 | 0x2900 Enc2 Digital Interface Type
Sub 01 (Level): 0=HTL, 1=TTL or 2=RS422
Sub 02 (Mode): 0=Multiturn or 1=Single Turn
Enc1 0x2103 Enc1 Digital Interface Config | Sub 03 (Index Level):
0=Reference on rising edge
1=Reference on falling edge
Sub 04 (SSI):
0=Straight binary
o ] 1=Grey coded binary
Enc2 | 0x2903 Enc2 Digital Interface Config Sub 05 (Event counter):
0=Count rising edges
1=Count falling edges
Enc1 0x2110 Enc1 Digital Interface Bit Size Encoder resolution according to data sheet
uti i
Enc2 | 0x2910 Enc2 Digital Interface Bit Size 9
0x2111 Enc1 Digital Interface Baud
Enc1 Rate
Clock f ding to data sheet [kH
0x2911 Enc2 Digital Interface Baud ock frequency according to data sheet [kHz]
Enc2
Rate
Enc1 0x6002 Enc1 Total Measuring Range . .
. Relevant for overflow when setting "Single Turn"
Enc2 | 0x6802 Enc2 Total Measuring Range
Kuhnke FIO 13
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Encoder Interface Configuration — Event Counter

Overview of objects

Slot Object Description
Enc 0x2100 Enc1 Digital Interface Type gqoogxzr)]t Counter (Automatically assigned via the

Enc2 0x2900 Enc2 Digital Interface Type Enc Event Counter Dummy Module

Sub 01 (Level): 0=HTL, 1=TTL or 2=RS422
Sub 02 (Mode): 0=Multiturn or 1=Single Turn
Enc1 0x2103 Enc1 Digital Interface Config | Sub 03 (Index Level):

0=Reference on rising edge
1=Reference on falling edge

Sub 04 (SSI):
0=Straight binary
1=Grey coded binary
Enc2 | 0x2903 Enc2 Digital Interface Config | Sub 05 (Event counter):
0=Count rising edges
1=Count falling edges
3=Count both edges

Enc1 0x2110 Enc1 Digital Interface Bit Size
Enc2 0x2910 Enc2 Digital Interface Bit Size
0x2111 Enc1 Digital Interface Baud

Encoder resolution according to data sheet

Enc1 Rate
Clock f ding to data sheet [kH
0x2911 Enc2 Digital Interface Baud ock frequency according to data sheet [kHz]
Enc2 Rate

Enc1 0x6002 Enc1 Total Measuring Range

Relevant for overflow when setting "Single Turn"
Enc2 | 0x6802 Enc2 Total Measuring Range g =ing

Information

The inputs of the event counter are not debounced or filtered and are therefore not suitable for
mechanical switches.

Information

Event counter channels 0 and 3 have a maximum counting frequency of 400kHz
Event counter channels 1, 2, 4 and 5 have a maximum counting frequency of 5 kHz.

Information

When using the module as an event counter, only the Event Counter Dummy module may be
inserted into slot 2. It is currently not possible to operate an encoder in addition.

Kuhnke FIO 14
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Encoder Interface Configuration — Custom Units
In addition to outputting the position value in increments, the position value can also be output in user-
defined units in REAL format. This applies to the use of incremental, SSI and ENDAT encoders.
The following objects are available for outputting the position value in user-defined units:
e 0x2014 Enc1 Linear Position Value
e 0x2814 Enc2 Linear Position Value
Add these objects to PDO mapping if necessary.

The position value is calculated as follows:

Encoder Increments  Motor Shaft Revolutions Feed

Linear Position Value = High Resolution Raw Value * * *
g Motor Revolutions Driving Shaft Revolutions Shaft Revolutions

Overview of objects

Slot Object Description
Enc1 0x208f Enc1 Position Encoder Resolution Encoder Increments
Enc2 0x288f Enc2 Position Encoder Resolution Motor Revolutions
Enc1 0x2091 Enc1 Gear Ratio Motor Shaft Revolutions
Enc2 0x2891 Enc2 Gear Ratio Driving Shaft Revolutions
Enc1 0x2092 Enc1 Feed Constant Feed
Enc2 | 0x2892 Enc2 Feed Constant Shaft Revolutions
Kuhnke FIO 15
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Analog input configuration

Overview of objects

Slot | Object Subindex | Description
AlO 01
Al1 02 . . .
Al 0x7110 AlSensorType 03 Automatically assigned via the module
Al3 04
AlO 0x7120 AllnputScaling1FV | 01 _ . -
Al 0x7122 AllnputScaling2FV | 02 Sc_allng of the analog inputs by specifying supportl
i points. For the output of the scaled values, the object
Al2 | 0x7121 AlinputScaling1PV | 03 0x7130 AllnputPV to add to the mapping
Al3 0x7123 AllnputScaling2PV | 04
AlO 01
Al 0x7126 AlScalingFactor 02 Scaling of the analog inputs by specifying the scale
, factor and offset. For the output of the scaled values,
Al2 | 0x7127 AlScalingOffset 03 the object 0x7130 AllnputPV to add to the mapping
Al3 04
AlO 01
Al1 02 i
A 0x7130 AllnputPV 03 Object for Output the Scaled Analog Values
Al3 04
AlO 01, 05 . . .
A 0206 Object for filtering the analog input values
A 0x71a0 AlFilterType 03’ 07 Subindex 01... 04 Low-pass filter
’ Subindex 05... 08 Notch Filter
Al3 04, 08
AlO 01
Al1 . 02 . . ) L
A 0x71a1 AlFilterConstant 03 Object for setting the PT1 filter time in [ms]
Al3 04
Kuhnke FIO 16
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Analog Output Configuration

Overview of objects

Slot | Object Subindex | Description
AQOOQ 01
AO1 02 i i
0x7300 AOOutputPV Object for outputting the scaled analog values as a
AO2 03 real value.
AO3 04
AQOOQ 01
AO1 02 i i i |
0x7310 AOOutputType Is assigned automatically via the plugged-in
AO2 03 module
AO3 04
AQO 0t Is assigned automatically via the plugged-in
AO1 02 i
0x7312 AOOperatingMode module,_lf scalgd out.put.values are used, the
AO?2 03 automatic configuration in the slot must be
AO3 04 adjusted.
AOO | 0x7320 AOOutputScaling1FV 01 _ . _
AO1 | 0x7321 AOOutputScaling1PV 02 Scaling of the analog output by specifying vertices.
. For the output of the scaled values, the object
AO2 | 0x7322 AOOutputScaling2FV 03 0x7300 AOOutputPV to add to the mapping
AO3 | 0x7323 AOOQutputScaling2PV 04
AQOO 01
AO1 02 Object for output of the analog output values as
0x7330 AOOutputFV_Dec real value, depending on the plugged module in V
AO2 03 or mA
AO3 04
AQOO 01
AO1 02 i
0x8331 AOOUtputFV._Inc Object for Output of Analog Output Values as
AO2 03 Integer Value (Raw Value)
AO3 04
Kuhnke FIO 17
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2.2.7 EtherCAT Configuration

The module supports two different operating modes

Operating Mode: Syncmanager Synchronous
The data exchange with the bus is triggered via the passing EtherCAT frame.

Operating Mode: Distributed Clocks

In order to record or output data to all participants at the same time at a certain time in an EtherCAT network,
all participants must work synchronously. For this purpose, there is a local clock in the EtherCAT slave
controllers, which is automatically synchronized by the EtherCAT master with the master clock in the
EtherCAT network with an accuracy of less than 100ns.

The EtherCAT slave controllers in the EtherCAT network generate interrupts synchronously. In this interrupt,
input data are recorded or output data is processed simultaneously.

Kuhnke FIO 18
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2.2.8 List of objects

General information

The Kuhnke FIO MIX 04 is divided into 3 virtual devices. The objects are structured as follows:
0x1000 ... Ox1FFF Device specific

0x2000 ... 0x23FF Manufacture specific: Counter / Encoder 1

0x2800 ... Ox2FFF Manufacture specific: Counter / Encoder 2

0x3000 ... Ox37FF Manufacture specific: Analog Input/Output

0x6000 ... OxX67FF Virtual Device: Counter / Encoder 1

0x6800 ... Ox6FFF Virtual Device: Counter / Encoder 2

0x7000 ... OX7FFF Virtual Device: Analog Input / Output

0x1000 Device type

‘ Object Code ‘ Variable
Sub 0x00
Name Device type
Data Type UNSIGNED32
Access Ro
Default value 5001 (0x1389)
PDO Mapping No

5001 = Modular Device Profile

Kuhnke FIO 19
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0x1001 Error register

| Object Code | Variable
Sub 0x00
Name Error register
Data Type UNSIGNEDS
Access Ro
Default value
PDO Mapping No

In the event of an error, the corresponding error bit is set. If the error no longer exists, it is automatically
deleted.

In this object, the following objects are assigned to each other:
0x2001 Enc1 Error Register
0x2801 Enc2 Error Register
0x3001 Al/AO Error Register

7 6 5 4 3 2 1 0
ONE | RES PROF | COM | TEMP | VOL CUR | GENE

GEN: General error

CUR: Electricity

VOL: Voltage

TEMP: Temperature

COM: Communication
PROF: Device Profile

RES: reserved, always "0"
MAN: Manufacturer-specific

Kuhnke FIO 20
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0x1003 Pre-defined error field

Special function modules - FIO Mix04 (CoE)

| Object Code | Array

Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS
Access Rw

Default value 8

Low Limit 0

High Limit 0

PDO Mapping No

Sub 0x01

Name Standard error field 1
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping No

Access name

Pre-definederrorfield[0]

Sub 0x02

Name Standard error field 2
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping No

Access name

Pre-definederrorfield[1]

Sub 0x03

Name Standard error field 3
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping No

Access name

Pre-definederrorfield[2]

Sub 0x04

Name Standard error field 4
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping No

Access name

Pre-definederrorfield[3]

Sub

0x05

Kuhnke FIO
04.09.2025
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Name Standard error field 5
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping No

Access name

Pre-definederrorfield[4]

Sub 0x06

Name Standard error field 6
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping No

Access name

Pre-definederrorfield[5]

Sub 0x07

Name Standard error field 7
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping No

Access name

Pre-definederrorfield[6]

Sub 0x08

Name Standard error field 8
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping No

Access name

Pre-definederrorfield[7]

If a new error occurs, it is entered in subindex 1. The existing entries in sub-indices 1 to 7 will be moved back
one place. The error on subindex 7 is removed.

The number of errors that have already occurred can be read from the object with the subindex 0. If a "0" is
written in this object, the count starts again.

Kuhnke FIO
04.09.2025
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Bit
31 [30 [29 [28 |27 |26 |25 |24 |23 22 |21 |20 [19 |18 |17 |16
Error Register Error Origin Sub-Number

15 \14 \13 \12 \11 \10 \9 \8 7 \6 \5 \4 3 \2 \1 \0
Error Code

Error Register [31 ... 24]
Copy of the object 0x1001 after the error is triggered
Error Origin [23 ... 20]
Source of error in the device
OxF Module / Logical Device
0x1 Encoder 1
0x2 Encoder 2
0x3 Al/AO
Sub-Number [19 ... 16]

See table Error Code
Error Code [15 ... 0]

E(;Ejog Sub | Device Channel | Reaction Meaning

0x2110 |[Ox0 |Enc1/Enc2 None Overcurrent Supply Encoder
0x2320 |0x0 |AI/AO AO0 Output is set to zero Overtemperature Output Driver
0x2320 |0x1 |AI/AO AO1 Output is set to zero Overtemperature Output Driver
0x2320 |0x2 |Al/AO AO2 Output is set to zero Overtemperature Output Driver
0x2320 |0x3 |AI/AO AO3 Output is set to zero Overtemperature Output Driver
0x2330 |0x0 |AI/AO AOO0 Output is set to zero Open Circuit / Overvoltage
0x2330 |0x1 |Al/AO AO1 Output is set to zero Open Circuit / Overvoltage
0x2330 |0x2 |AI/AO AO2 Output is set to zero Open Circuit / Overvoltage
0x2330 |[0x3 |AI/AO AO3 Output is set to zero Open Circuit / Overvoltage
0x3100 |0Ox0 |Module None Undervoltage module

0x3110 |Ox1 |Enc1/Enc2 None Signal Integrity Error

0x5030 |O0x0 |AI/AO AIO None Current less than 4mA

0x5030 |OxA |AI/AO AlO None Lnopuur: doaurtizfe the parameterized
0x5030 |O0x1 |Al/AO Al1 None Current less than 4mA

0x5030 |[O0xB |AI/AO Al1 None Lnopuur;( doaurtizfe the parameterized
0x5030 |0x2 |Al/AO Al2 None Current less than 4mA

0x5030 |0xC |A/AO | AI2 None L”opu“rf doa‘fizfe the parameterized
0x5030 |0x3 |AI/AO Al3 None Current less than 4mA

0x5030 |0xD |A/AO | AI3 None L”opu”rf doa‘fiZfe the parameterized
0x6100 |0x0 |Module gf)‘é'f;igr?;f”ger in Watchdog

0x7000 |Ox0 |Enc1/Enc2 None CRC Error Endat

0x7000 |0Ox1 |Enc1/Enc2 None Encoder error Endat

0x7000 |[0Ox2 |Enc1/Enc2 None Timeout/Answer Format Endat
Kuhnke FIO 23
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Device no longer in

0x8100 |0x0 | Module .
Operational

Communication

Kuhnke FIO 24
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0x1008 Manufacturer device name

Special function modules - FIO Mix04 (CoE)

| Object Code | Variable

Sub 0x00

Name Manufacturer device name
Data Type VISIBLE_STRING

Access Ro

Default value Mix04 (694.444.64)

PDO Mapping No

0x1009 Manufacturer hardware version

| Object Code | Variable
Sub 0x00
Name Manufacturer hardware version
Data Type VISIBLE_STRING
Access Ro
Default value 1.00
PDO Mapping No

0x100a Manufacturer software version

‘ Object Code ‘ Variable

Sub 0x00

Name Manufacturer software version
Data Type VISIBLE_STRING

Access Ro

Default value Cco17

PDO Mapping No
Kuhnke FIO
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0x1018 Identity object

Special function modules - FIO Mix04 (CoE)

| Object Code | Record

Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS
Access Ro

Default value 0x04

PDO Mapping No

Sub 0x01

Name Vendor ID
Data Type UNSIGNED32
Access Ro

Default value 0x48554B
PDO Mapping No

Sub 0x02

Name Product code
Data Type UNSIGNED32
Access Ro

Default value 0x2F144

PDO Mapping No

Sub 0x03

Name Revision number
Data Type UNSIGNED32
Access Ro

Default value 0x00000001
PDO Mapping No

Sub 0x04

Name Serial number
Data Type UNSIGNED32
Access Ro

Default value 0x00000000
PDO Mapping No

Kuhnke FIO

04.09.2025

26



Kendrion Kuhnke Automation GmbH

0x10f1 Error Settings

Special function modules - FIO Mix04 (CoE)

| Object Code | Record

Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS

Access Ro

Default value 2

PDO Mapping No

Sub 0x01

Name Local Error Reaction
Data Type UNSIGNED32

Access Rw

Default value 1

PDO Mapping No

Sub 0x02

Name Sync Error Counter Limit
Data Type UNSIGNED16

Access Rw

Default value 4

PDO Mapping No
Kuhnke FIO
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0x10f8 Timestamp Object

Special function modules - FIO Mix04 (CoE)

| Object Code | Variable
Sub 0x00
Name Timestamp Object
Data Type UNSIGNED64
Access Rw
Default value
PDO Mapping optional, TPDO only

0x1600 Analog Interface Control

‘ Object Code ‘ Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit 0

High Limit 64

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x32010010
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Sublindex[8] Bit 15..8
Length[8] Bit7..0
Kuhnke FIO
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Index of the object to be mapped
Subindex of the object to map
Length of the object to map
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0x1601 Digital Interface Control Encoder 1

Special function modules - FIO Mix04 (CoE)

| Object Code | Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit 0

High Limit 64

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x21010010
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Subindex[8] Bit 15..8
Length[8] Bit 7..0
Kuhnke FIO

04.09.2025

Index of the object to be mapped
Subindex of the object to map
Length of the object to map
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0x1602 Digital Interface Control Encoder 2

Special function modules - FIO Mix04 (CoE)

| Object Code | Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit 0

High Limit 64

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x29010010
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Subindex[8] Bit 15..8
Length[8] Bit 7..0
Kuhnke FIO
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Index of the object to be mapped
Subindex of the object to map
Length of the object to map

30



Kendrion Kuhnke Automation GmbH

0x1603 AOOQ Output Value

Special function modules - FIO Mix04 (CoE)

| Object Code | Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit 0

High Limit 64

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x73300108
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16]
Sublindex[8]
Length[8]

Kuhnke FIO
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Bit 31..16
Bit 15..8
Bit7..0

Index of the object to be mapped
Subindex of the object to map
Length of the object to map
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0x1604 AO1 Output Value

Special function modules - FIO Mix04 (CoE)

| Object Code | Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit 0

High Limit 64

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x73300208
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16]
Sublindex[8]
Length[8]

Kuhnke FIO
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Bit 31..16
Bit 15..8
Bit7..0

Index of the object to be mapped
Subindex of the object to map
Length of the object to map
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0x1605 AO2 Output Value

Special function modules - FIO Mix04 (CoE)

| Object Code | Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit 0

High Limit 64

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x73300308
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16]
Sublindex[8]
Length[8]

Kuhnke FIO
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Bit 31..16
Bit 15..8
Bit7..0

Index of the object to be mapped
Subindex of the object to map
Length of the object to map
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0x1606 AO3 Output Value

Special function modules - FIO Mix04 (CoE)

| Object Code | Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit 0

High Limit 64

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x73300408
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16]
Sublindex[8]
Length[8]

Kuhnke FIO
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Bit 31..16
Bit 15..8
Bit7..0

Index of the object to be mapped
Subindex of the object to map
Length of the object to map
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0x1a00 Analog Interface Status

Special function modules - FIO Mix04 (CoE)

| Object Code | Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit 0

High Limit 64

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x30010008
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16]
Sublindex[8]
Length[8]

Kuhnke FIO
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Bit 31..16
Bit 15..8
Bit7..0

Index of the object to be mapped
Subindex of the object to map
Length of the object to map
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0x1a01 AlO Input Value

Special function modules - FIO Mix04 (CoE)

| Object Code | Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit 0

High Limit 64

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x71000108
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16]
Sublindex[8]
Length[8]

Kuhnke FIO
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Bit 31..16
Bit 15..8
Bit7..0

Index of the object to be mapped
Subindex of the object to map
Length of the object to map
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0x1a02 Al1 Input Value

Special function modules - FIO Mix04 (CoE)

| Object Code | Record
Sub 0x00
Name Sublndex 000
Data Type UNSIGNEDS
Access Ro
Default value
Low Limit 0
High Limit 64
PDO Mapping No
Sub 0x01
Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro
Default value 0x71000208
PDO Mapping No
Kuhnke FIO
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0x1a03 Al2 Input Value

Special function modules - FIO Mix04 (CoE)

| Object Code | Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit 0

High Limit 64

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x71000308
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16]
Sublindex[8]
Length[8]

Kuhnke FIO
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Bit 31..16
Bit 15..8
Bit7..0

Index of the object to be mapped
Subindex of the object to map
Length of the object to map
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0x1a04 Al3 Input Value

Special function modules - FIO Mix04 (CoE)

| Object Code | Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit 0

High Limit 64

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x71000408
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16]
Sublindex[8]
Length[8]

Kuhnke FIO
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Bit 31..16
Bit 15..8
Bit7..0

Index of the object to be mapped
Subindex of the object to map
Length of the object to map
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0x1a05 Rotary Encoder SD Encoder 1

Special function modules - FIO Mix04 (CoE)

| Object Code | Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value 3

Low Limit 0

High Limit 64

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x60040020
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x20300020
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
Data Type UNSIGNED32
Access Ro

Default value 0x20010008
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16]
Subindex[8]
Length[8]

Kuhnke FIO
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Bit 31..16
Bit 15..8
Bit7..0

Index of the object to be mapped
Subindex of the object to map
Length of the object to map
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0x1a06 Event Counter

Special function modules - FIO Mix04 (CoE)

| Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value 7

Low Limit 0

High Limit 64

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x24080120
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x24080220
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
Data Type UNSIGNED32
Access Ro

Default value 0x24080320
PDO Mapping No

Sub 0x04

Name Mapping Entry 4
Data Type UNSIGNED32
Access Ro

Default value 0x24080420
PDO Mapping No

Sub 0x05

Name Mapping Entry 5
Data Type UNSIGNED32
Access Ro

Default value 0x24080520

Kuhnke FIO
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PDO Mapping No

Sub 0x06

Name Mapping Entry 6
Data Type UNSIGNED32
Access Ro

Default value 0x24080620
PDO Mapping No

Sub 0x07

Name Mapping Entry 7
Data Type UNSIGNED32
Access Ro

Default value 0x20010008
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16]
Sublindex[8]
Length[8]

Kuhnke FIO
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Bit 31..16
Bit 15..8
Bit7..0

Index of the object to be mapped
Subindex of the object to map
Length of the object to map
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0x1a07 Rotary Encoder SD Encoder 2

Special function modules - FIO Mix04 (CoE)

| Object Code | Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value 3

Low Limit 0

High Limit 64

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x68040020
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x28300020
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
Data Type UNSIGNED32
Access Ro

Default value 0x28010008
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16]
Subindex[8]
Length[8]

Kuhnke FIO
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Bit 31..16
Bit 15..8
Bit7..0

Index of the object to be mapped
Subindex of the object to map
Length of the object to map
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0x1c00 Sync Manager Communication Type

Special function modules - FIO Mix04 (CoE)

| Object Code | Array
Sub 0x00
Name Highest subindex supported
Data Type UNSIGNEDS
Access Ro
Default value 4
Low Limit 0
High Limit 8
PDO Mapping No
Sub 0x01
Name Subindex 1
Data Type UNSIGNEDS
Access Ro
Default value 1
PDO Mapping No
Sub 0x02
Name Subindex 2
Data Type UNSIGNEDS
Access Ro
Default value 2
PDO Mapping No
Sub 0x03
Name Subindex 3
Data Type UNSIGNEDS
Access Ro
Default value 3
PDO Mapping No
Sub 0x04
Name Subindex 4
Data Type UNSIGNEDS8
Access Ro
Default value 4
PDO Mapping No
Kuhnke FIO
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0x1c12 Sync Manager 2 PDO Assignment

| Object Code | Array

Sub 0x00

Name Highest subindex supported
Data Type UNSIGNEDS
Access Ro

Default value 2

Low Limit 0

High Limit 2

PDO Mapping No

Sub 0x01

Name Subindex
Data Type UNSIGNED16
Access Rw

Default value 0x1600

PDO Mapping No

Sub 0x02

Name Subindex 2
Data Type UNSIGNED16
Access Rw

Default value 0x1601

PDO Mapping No

Kuhnke FIO
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0x1c13 Sync Manager 3 PDO Assignment

| Object Code | Array

Sub 0x00

Name Highest subindex supported
Data Type UNSIGNEDS
Access Ro

Default value 2

Low Limit 0

High Limit 4

PDO Mapping No

Sub 0x01

Name Subindex
Data Type UNSIGNED16
Access Rw

Default value 0x1a00

PDO Mapping No

Sub 0x02

Name Subindex 2
Data Type UNSIGNED16
Access Rw

Default value 0x1a05

PDO Mapping No

Kuhnke FIO
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0x1c32 Sync Manager 2 Synchronization

Special function modules - FIO Mix04 (CoE)

| Object Code | Record

Sub 0x00

Name Highest subindex supported
Data Type UNSIGNEDS
Access Ro

Default value 32

Low Limit 0

High Limit 8

PDO Mapping No

Sub 0x01

Name Synchronization Type
Data Type UNSIGNED16
Access Ro

Default value 0x10

PDO Mapping No

Sub 0x02

Name Cycle Time

Data Type UNSIGNED32
Access Ro

Default value 0x20

PDO Mapping No

Sub 0x04

Name Synchronization Types supported
Data Type UNSIGNED16
Access Ro

Default value 0x10

PDO Mapping No

Sub 0x05

Name Minimum Cycle Time
Data Type UNSIGNED32
Access Ro

Default value 0x20

PDO Mapping No

Sub 0x06

Name Calc and Copy Time
Data Type UNSIGNED32
Access Ro

Default value 0x20

Kuhnke FIO
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PDO Mapping No

Sub 0x08

Name Get Cycle Time
Data Type UNSIGNED16
Access Rw

Default value 0x10

PDO Mapping No

Sub 0x09

Name Delay Time
Data Type UNSIGNED32
Access Ro

Default value 0x20

PDO Mapping No

Sub O0x0a

Name Sync0 Cycle Time
Data Type UNSIGNED32
Access Rw

Default value 0x20

PDO Mapping No

Sub 0x0b

Name SM event missed
Data Type UNSIGNED16
Access Ro

Default value 0x10

PDO Mapping No

Sub 0x0c

Name Cycle time too small
Data Type UNSIGNED16
Access Ro

Default value 0x10

PDO Mapping No

Sub 0x20

Name Sync Error
Data Type BOOLEAN
Access Ro

Default value 0x01

PDO Mapping No
Kuhnke FIO
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0x1¢c33 Sync Manager 3 Synchronization

Special function modules - FIO Mix04 (CoE)

| Object Code | Record

Sub 0x00

Name Highest subindex supported
Data Type UNSIGNEDS
Access Ro

Default value 32

Low Limit 0

High Limit 8

PDO Mapping No

Sub 0x01

Name Synchronization Type
Data Type UNSIGNED16
Access Ro

Default value 0x10

PDO Mapping No

Sub 0x02

Name Cycle Time

Data Type UNSIGNED32
Access Ro

Default value 0x20

PDO Mapping No

Sub 0x04

Name Synchronization Types supported
Data Type UNSIGNED16
Access Ro

Default value 0x10

PDO Mapping No

Sub 0x05

Name Minimum Cycle Time
Data Type UNSIGNED32
Access Ro

Default value 0x20

PDO Mapping No

Sub 0x06

Name Calc and Copy Time
Data Type UNSIGNED32
Access Ro

Default value 0x20

Kuhnke FIO
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PDO Mapping No

Sub 0x08

Name Get Cycle Time
Data Type UNSIGNED16
Access Rw

Default value 0x20

PDO Mapping No

Sub 0x09

Name Delay Time
Data Type UNSIGNED32
Access Ro

Default value 0x10

PDO Mapping No

Sub O0x0a

Name Sync0 Cycle Time
Data Type UNSIGNED32
Access Rw

Default value 0x20

PDO Mapping No

Sub 0x0b

Name SM event missed
Data Type UNSIGNED16
Access Ro

Default value 0x20

PDO Mapping No

Sub 0x0c

Name Cycle time too small
Data Type UNSIGNED16
Access Ro

Default value 0x10

PDO Mapping No

Sub 0x20

Name Sync Error
Data Type BOOLEAN
Access Ro

Default value 0x01

PDO Mapping No
Kuhnke FIO

04.09.2025

50



Kendrion Kuhnke Automation GmbH

0x2001 Enc1 Error Register

Special function modules - FIO Mix04 (CoE)

| Object Code | Variable
Sub 0x00
Name Enc1 Error Register
Data Type UNSIGNEDS
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Enc1ErrorRegister

0x2003 Enc1 Preset Value Signed

‘ Object Code ‘ Variable

Sub 0x00

Name Enc1 Preset Value Signed
Data Type INTEGER32

Access Rw

Default value

PDO Mapping No

Access name Enc1PresetValueSigned

Offset Value

Kuhnke FIO
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0x2004 Enc1 Position Value Signed

| Object Code | Variable
Sub 0x00
Name Enc1 Position Value Signed
Data Type INTEGER32
Access Ro

Default value
PDO Mapping optional, TPDO only
Access name Enc1PositionValueSigned

0x2008 Enc1 High Resolution Position Value Signed

‘ Object Code ‘ Variable ‘
Sub 0x00
Name E_nc1 High Resolution Position Value
Signed
Data Type INTEGERG64
Access Ro
Default value
PDO Mapping optional, TPDO only
Access name Enc1HighResolutionPositionValueSigned

0x2009 Enc1 High Resolution Preset Value Signed

\ Object Code \ Variable
Sub 0x00
N Enc1 High Resolution Preset Value
ame .
Signed
Data Type INTEGERG4
Access Rw

Default value
PDO Mapping No

Access name Enc1HighResolutionPresetValueSigned

High Resolution Offset Value

Kuhnke FIO 52
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0x2014 Enc1 Linear Position Value

| Object Code | Variable
Sub 0x00
Name Enc1 Linear Position Value
Data Type REAL32
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Enc1LinearPositionValue

Position value in user units

0x2015 Enc1 Linear Position Preset Value

‘ Object Code ‘ Variable

Sub 0x00

Name Enc1 Linear Position Preset Value
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name

Enc1LinearPositionPresetValue

Position Offset in User Units

0x2030 Enc1 High Resolution Speed Value

‘ Object Code ‘ Variable

Sub 0x00

Name Enc1 High Resolution Speed Value
Data Type INTEGER32

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Enc1HighResolutionSpeedValue

Speed Value

Kuhnke FIO
04.09.2025
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0x2031 Enc1 Linear Speed Value

Special function modules - FIO Mix04 (CoE)

| Object Code | Variable
Sub 0x00
Name Enc1 Linear Speed Value
Data Type REAL32
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Enc1lLinearSpeedValue

Speed Value in User Units

0x2032 Enc1 Speed Value Filter Select

‘ Object Code ‘ Variable

Sub 0x00

Name Enc1 Speed Value Filter Select
Data Type UNSIGNEDS

Access Ro

Default value 11

PDO Mapping No

Access name

Enc1SpeedValueFilterSelect

Speed Calculation Configuration Object

0 no filter
10 PT1 filters

11 Integration (Default)

Kuhnke FIO
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0x208f Enc1 Position Encoder Resolution

Special function modules - FIO Mix04 (CoE)

| Object Code ‘ Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value 2

PDO Mapping No

Sub 0x01

Name Encoder Increments
Data Type UNSIGNED32
Access Rw

Default value 0x000003E8
PDO Mapping No

Access name

Enc1PositionEncoderResolution.Encoderlncrements

Sub 0x02

Name Motor Revolutions
Data Type UNSIGNED32
Access Rw

Default value 0x00000001

PDO Mapping No

Access name

Enc1PositionEncoderResolution.MotorRevolutions

Unit Conversion:

Kuhnke FIO
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0x2091 Enc1 Gear Ratio

| Object Code | Record
Sub 0x00
Name Sublndex 000
Data Type UNSIGNEDS
Access Ro
Default value 2
PDO Mapping No
Sub 0x01
Name Motor Shaft Revolutions
Data Type UNSIGNED32
Access Rw
Default value 0x00000001
PDO Mapping No

Access name

Enc1GearRatio.MotorShaftRevolutions

Sub 0x02

Name Driving Shaft Revolutions
Data Type UNSIGNED32

Access Rw

Default value 0x00000001

PDO Mapping No

Access name

Enc1GearRatio.DrivingShaftRevolutions

Unit Conversion:

Special function modules - FIO Mix04 (CoE)

Motor Shaft Revolutions 2091: 01
Driving Shaft Revolutions 2091: 02
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0x2092 Enc1 Feed Constant

| Object Code | Record
Sub 0x00
Name Sublndex 000
Data Type UNSIGNEDS
Access Ro
Default value 2
PDO Mapping No
Sub 0x01
Name Feed
Data Type UNSIGNED32
Access Rw
Default value 0x00000064
PDO Mapping No

Access name

Enc1FeedConstant.Feed

Sub 0x02

Name Shaft Revolutions
Data Type UNSIGNED32
Access Rw

Default value 0x00000001

PDO Mapping No

Access name

Enc1FeedConstant.ShaftRevolutions

Unit Conversion:

Kuhnke FIO
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0x2100 Enc1 Digital Interface Type

| Object Code | Variable

Sub 0x00

Name Enc1 Digital Interface Type
Data Type UNSIGNEDS

Access Rw

Default value 64

PDO Mapping No

Access name Enc1DigitalinterfaceType

Setting the connected encoder:
64 encoders (default)

65 SSI

66 SixStep

69 Endat

80 Event counter

0x2101 Enc1 Digital Interface Control

‘ Object Code ‘ Variable

Sub 0x00

Name Enc1 Digital Interface Control

Data Type UNSIGNED16

Access Rw

Default value 0

PDO Mapping optional, RPDO only

Access hame Enc1DigitallnterfaceControl

15 (14 |13 (12 |11 |10 |9 |8 |7 |6 |5 |4 3 12 |1 0

RC6 | RC5 | RC4 | RC3 | RC2 | RC1 RESCNT REFCNT | RESErr
RES Err

0 = no action

1 = Perform Reset Device

REF CNT
A/B/Ref Counter: Rising edge starts referencing to the ref track of the A/B/Ref Counter

RES CNT:
A/B/Ref Counter: A rising flank resets the current counter reading

RC1... 6 (Reset Event Counter 1...6
Rising edge resets the corresponding event counter

Kuhnke FIO 58
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0x2102 Enc1 Digital Interface Status

| Object Code | Variable
Sub 0x00
Name Enc1 Digital Interface Status
Data Type UNSIGNED16
Access Ro
Default value
PDO Mapping optional, TPDO only
Access name Enc1DigitallnterfaceStatus
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
You | Ref
Ref:
0 = Encoder is not referenced
1 = Encoder is referenced
YOU
0 = Clockwise (CW)
1 = Counterclockwise (CCW)
Kuhnke FIO 59
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0x2103 Enc1 Digital Interface Config

| Object Code ‘ Record

Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS
Access Ro

Default value 5

PDO Mapping No

Sub 0x01

Name Enc1 Encoder: Level
Data Type UNSIGNEDS
Access Ro

Default value 0

PDO Mapping No

Access name

Enc1DigitallnterfaceConfig.Enc1Encoder:Level

Sub 0x02

Name Enc1 Encoder: Mode
Data Type UNSIGNEDS
Access Ro

Default value 0

PDO Mapping No

Access name

Enc1DigitallnterfaceConfig.Enc1Encoder:Mode

Sub 0x03

Name Enc1 Encoder: Index level
Data Type UNSIGNEDS

Access Ro

Default value 0

PDO Mapping No

Access name

Enc1DigitallnterfaceConfig.Enc1Encoder:Indexlevel

Sub 0x04

Name Enc1 SSI: Use grey code
Data Type UNSIGNEDS8

Access Ro

Default value 0

PDO Mapping No

Access name

Enc1DigitallnterfaceConfig.Enc1SSI:Usegreycode

Kuhnke FIO
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Sub 0x05

Name Enc1 Event Counter: Sensitivity

Data Type UNSIGNEDS8

Access Ro

Default value 0

PDO Mapping No

AcCCess name Enc1 Digitallnf[grfaceConfig.Enc1 Event
counter:Sensitivity

Object for Counter/Transducer Interface Configuration
Subindex 01 (Encoder: Level)

0 HTL (default)

1TTL

2 RS422

Subindex 02 (Encoder: Mode)

0 Multiturn Encoder, no Index (default)

1 Single Turn Encoder

Subindex 03 (Encoder: Index level)

0 Reference on rising edge (default)

1 Reference on falling edge

3 Reference on both edges

Subindex 04 (SSI: Use grey code)

0 Straight binary (default)

1 Grey coded binary

Subindex 05 (Event Counter: Sensitivity)
0 Count rising edges (default)

1 Count falling edges

3 Count both edges

Kuhnke FIO
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0x2110 Enc1 Digital Interface Bit Size

| Object Code | Variable

Sub 0x00

Name Enc1 Digital Interface Bit Size
Data Type UNSIGNEDS

Access Ro

Default value

PDO Mapping No

Access name

Enc1DigitallnterfaceBitSize

SSI/ ENDAT: Resolution of the encoder according to the data sheet

0x2111 Enc1 Digital Interface Baud Rate

‘ Object Code ‘ Variable

Sub 0x00

Name Enc1 Digital Interface Baud Rate
Data Type UNSIGNED16

Access Rw

Default value 1000 (Ox03ES8)

PDO Mapping No

Access name

Enc1DigitalinterfaceBaudRate

SSI/ ENDAT: Clock speed in kHz according to the encoder data sheet

0x2120 Enc1 Index Capture Value

‘ Object Code ‘ Variable
Sub 0x00
Name Enc1 Index Capture Value
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Enc1indexCaptureValue

Kuhnke FIO
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0x2122 Enc1 Encoder Track ABRef

| Object Code | Variable

Sub 0x00

Name Enc1 Encoder Track ABRef

Data Type UNSIGNEDS

Access Ro

Default value

PDO Mapping optional, TPDO only

Access name Enc1EncoderTrackABRef

7 6 5 4 3 2 1 0

Ref B A

Signal level at the respective encoder track

0x213f Enc1 ErrorCode

‘ Object Code ‘ Variable

Sub 0x00

Name Enc1 ErrorCode
Data Type UNSIGNED16
Access Ro

Default value

PDO Mapping No

Access name Enc1ErrorCode

See Table Object 0x1003 Pre-defined error field
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0x2408 Event Counter Count

Special function modules - FIO Mix04 (CoE)

| Object Code | Record
Sub 0x00
Name Highest sub-index supported
Data Type UNSIGNEDS
Access Ro
Default value 6
PDO Mapping No
Sub 0x01
Name Event Counter Channel 1
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Event counterCount.Event
counterChannel1

Sub 0x02

Name Event Counter Channel 2
Data Type UNSIGNED32

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Event counterCount.Event
counterChannel2

Sub 0x03

Name Event Counter Channel 3
Data Type UNSIGNED32

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Event counterCount.Event
counterChannel3

Sub 0x04

Name Event Counter Channel 4
Data Type UNSIGNED32

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Event counterCount.Event
counterChannel4

Kuhnke FIO
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Sub 0x05

Name Event Counter Channel 5
Data Type UNSIGNED32

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Event counterCount.Event
counterChannel5

Sub 0x06

Name Event Counter Channel 6
Data Type UNSIGNED32

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Event counterCount.Event
counterChannel6

0x2801 Enc2 Error Register

‘ Object Code ‘ Variable
Sub 0x00
Name Enc2 Error Register
Data Type UNSIGNEDS
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Enc2ErrorRegister

0x2803 Enc2 Preset Value Signed

‘ Object Code ‘ Variable

Sub 0x00

Name Enc2 Preset Value Signed
Data Type INTEGER32

Access Rw

Default value

PDO Mapping No

Access hame Enc2PresetValueSigned

Kuhnke FIO
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0x2804 Enc2 Position Value Signed

| Object Code | Variable

Sub 0x00

Name Enc2 Position Value Signed
Data Type INTEGER32

Access Ro

Default value

PDO Mapping optional, TPDO only
Access name Enc2PositionValueSigned

0x2808 Enc2 High Resolution Position Value Signed

‘ Object Code ‘ Variable ‘
Sub 0x00

Name E_ncZ High Resolution Position Value

Signed

Data Type INTEGERG64

Access Ro

Default value

PDO Mapping optional, TPDO only

Access name Enc2HighResolutionPositionValueSigned

0x2809 Enc2 High Resolution Preset Value Signed

\ Object Code \ Variable
Sub 0x00
N Enc2 High Resolution Preset Value
ame .
Signed
Data Type INTEGERG4
Access Rw

Default value

PDO Mapping No
Access name Enc2HighResolutionPresetValueSigned
Kuhnke FIO 66
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0x2814 Enc?2 Linear Position Value

| Object Code | Variable
Sub 0x00
Name Enc2 Linear Position Value
Data Type REAL32
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Enc2LinearPositionValue

Position value in user units

0x2815 Enc2 Linear Position Preset Value

‘ Object Code ‘ Variable

Sub 0x00

Name Enc2 Linear Position Preset Value
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name

Enc2LinearPositionPresetValue

Position offset in user units

0x2830 Enc2 High Resolution Speed Value

‘ Object Code ‘ Variable

Sub 0x00

Name Enc?2 Linear Position Preset Value
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name Enc2LinearPositionPresetValue

Speed Value

Kuhnke FIO
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0x2831 Enc2 Linear Speed Value

Special function modules - FIO Mix04 (CoE)

| Object Code | Variable

Sub 0x00

Name Enc2 Linear Speed Value
Data Type REAL32

Access Ro

Default value

PDO Mapping optional, TPDO only
Access name Enc2LinearSpeedValue

Speed Value in User Units

0x2832 Enc2 Speed Value Filter Select

‘ Object Code ‘ Variable

Sub 0x00

Name Enc2 Speed Value Filter Select
Data Type UNSIGNEDS

Access Ro

Default value 11

PDO Mapping No

Access hame Enc2SpeedValueFilterSelect
Kuhnke FIO
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0x288f Enc2 Position Encoder Resolution
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| Object Code ‘ Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value 2

PDO Mapping No

Sub 0x01

Name Encoder Increments
Data Type UNSIGNED32
Access Rw

Default value 0x000003E8
PDO Mapping No

Access name

Enc2PositionEncoderResolution.Encoderlncrements

Sub 0x02

Name Motor Revolutions
Data Type UNSIGNED32
Access Rw

Default value 0x00000001

PDO Mapping No

Access name

Enc2PositionEncoderResolution.MotorRevolutions

Unit Conversion:

Kuhnke FIO
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0x2891 Enc2 Gear Ratio

| Object Code | Record
Sub 0x00
Name Sublndex 000
Data Type UNSIGNEDS
Access Ro
Default value 2
PDO Mapping No
Sub 0x01
Name Motor Shaft Revolutions
Data Type UNSIGNED32
Access Rw
Default value 0x00000001
PDO Mapping No

Access name

Enc2GearRatio.MotorShaftRevolutions

Sub 0x02

Name Driving Shaft Revolutions
Data Type UNSIGNED32

Access Rw

Default value 0x00000001

PDO Mapping No

Access name

Enc2GearRatio.DrivingShaftRevolutions

Unit Conversion:

Special function modules - FIO Mix04 (CoE)

Motor Shaft Revolutions 2891:01
Driving Shaft Revolutions 2891: 02
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0x2892 Enc2 Feed Constant

| Object Code | Record
Sub 0x00
Name Sublndex 000
Data Type UNSIGNEDS
Access Ro
Default value 2
PDO Mapping No
Sub 0x01
Name Feed
Data Type UNSIGNED32
Access Rw
Default value 0x00000001
PDO Mapping No

Access name

Enc2FeedConstant.Feed

Sub 0x02

Name Shaft Revolutions
Data Type UNSIGNED32
Access Rw

Default value 0x00000064
PDO Mapping No

Access name

Enc2FeedConstant.ShaftRevolutions

Unit Conversion:

Kuhnke FIO
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Feed 2892:01
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0x2900 Enc2 Digital Interface Type

| Object Code | Variable
Sub 0x00
Name Enc2 Digital Interface Type
Data Type UNSIGNEDS
Access Rw
Default value 64
PDO Mapping No
Access name Enc2DigitallnterfaceType

Setting the connected encoder:
64 Encoders

65 SSI

66 SixStep

69 Endat

80 Event counter

0x2901 Enc2 Digital Interface Control

‘ Object Code ‘ Variable

Sub 0x00

Name Enc1 Digital Interface Control

Data Type UNSIGNED16

Access Rw

Default value 0

PDO Mapping optional, RPDO only

Access hame Enc1DigitallnterfaceControl

15 (14 |13 (12 |11 |10 |9 |8 |7 |6 |5 |4 3 12 |1 0

RC6 | RC5 | RC4 | RC3 | RC2 | RC1 RESCNT REFCNT | RESErr
RES Err

0 = no action

1 = Perform Reset Device

REF CNT
A/B/Ref Counter: Rising edge starts referencing to the ref track of the A/B/Ref Counter

RES CNT: (Available from software version 1.10)
A/B/Ref Counter: A rising flank resets the current counter reading

RC1... 6 (Reset Event Counter 1...6
Rising edge resets the corresponding event counter

Kuhnke FIO 72
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0x2902 Enc2 Digital Interface Status

| Object Code | Variable
Sub 0x00
Name Enc2 Digital Interface Status
Data Type UNSIGNED16
Access Ro
Default value
PDO Mapping optional, TPDO only
Access name Enc2DigitallnterfaceStatus
Kuhnke FIO 73
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0x2903 Enc2 Digital Interface Config

| Object Code ‘ Record

Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS
Access Ro

Default value 5

PDO Mapping No

Sub 0x01

Name Enc2 Encoder: Level
Data Type UNSIGNEDS
Access Ro

Default value 0

PDO Mapping No

Access name

Enc2DigitallnterfaceConfig.Enc2Encoder: Level

Sub 0x02

Name Enc2 Encoder: Mode
Data Type UNSIGNEDS
Access Ro

Default value 0

PDO Mapping No

Access name

Enc2DigitallnterfaceConfig.Enc2Encoder: Mode

Sub 0x03

Name Enc2 Encoder: Index level
Data Type UNSIGNEDS

Access Ro

Default value 0

PDO Mapping No

Access name

Enc2DigitallnterfaceConfig.Enc2Encoder: Indexlevel

Sub 0x04

Name Enc2 SSI: Use grey code
Data Type UNSIGNEDS8

Access Ro

Default value 0

PDO Mapping No

Access name

Enc2DigitallnterfaceConfig.Enc2SSI: Usegreycode

Kuhnke FIO
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Sub 0x05

Name Enc2 Event Counter: Sensitivity
Data Type UNSIGNEDS8

Access Ro

Default value 0

PDO Mapping No

Access name

Sensitivity

Enc2DigitalinterfaceConfig.Enc2Event counter:

Object for Counter/Transducer Interface Configuration

Subindex 01 (Encoder: Level)

0 HTL (default)

1TTL

2 RS422

Subindex 02 (Encoder: Mode)

0 Multiturn Encoder, no Index (default)
1 Single Turn Encoder

Subindex 03 (Encoder: Index level)

0 Reference on rising edge (default)

1 Reference on falling edge

3 Reference on both edges

Subindex 04 (SSI: Use grey code)

0 Straight binary (default)

1 Grey coded binary

Subindex 05 (Event Counter: Sensitivity)
0 Count rising edges (default)

1 Count falling edges

3 Count both edges

Kuhnke FIO
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0x2910 Enc2 Digital Interface Bit Size

| Object Code | Variable

Sub 0x00

Name Enc1 Digital Interface Bit Size
Data Type UNSIGNEDS

Access Ro

Default value

PDO Mapping No

Access name Enc2DigitallnterfaceBitSize

0x2911 Enc2 Digital Interface Baud Rate

‘ Object Code ‘ Variable

Sub 0x00

Name Enc2 Digital Interface Baud Rate

Data Type UNSIGNED16

Access Rw

Default value 0x03E8

PDO Mapping No

Access name Enc2DigitalinterfaceBaudRate
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0x2920 Enc2 Index Capture Value

Special function modules - FIO Mix04 (CoE)

| Object Code | Variable
Sub 0x00
Name Enc2 Index Capture Value
Data Type UNSIGNED32
Access Ro
Default value
PDO Mapping optional, TPDO only
Access name Enc2IndexCaptureValue

0x2921 Enc2 Capture Input Value

‘ Object Code ‘ Variable
Sub 0x00
Name Enc2 Capture Input Value
Data Type INTEGER64
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Enc2CapturelnputValue

Kuhnke FIO
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0x2922 Enc2 Encoder Track ABRef

| Object Code | Variable

Sub 0x00

Name Enc2 Encoder Track ABRef

Data Type UNSIGNEDS

Access Ro

Default value

PDO Mapping optional, TPDO only

Access name Enc2EncoderTrackABRef

7 6 5 4 3 2 1 0

Ref B A

Signal level at the respective encoder track

0x293f Enc2 ErrorCode

‘ Object Code ‘ Variable

Sub 0x00

Name Enc2 ErrorCode
Data Type UNSIGNED16
Access Ro

Default value

PDO Mapping No

Access name Enc2ErrorCode

See Table Object 0x1003 Pre-defined error field
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0x3001 Al/AO Error Register

| Object Code | Variable
Sub 0x00
Name Al/AO Error Register
Data Type UNSIGNEDS
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Al/AOErrorRegister

See 0x1001

0x3011 AlChannelControl

‘ Object Code ‘ Record

Sub 0x00

Name Sublndex 000

Data Type UNSIGNEDS
Access Ro

Default value 4

PDO Mapping No

Sub 0x01

Name Channel Control AlO
Data Type UNSIGNEDS8
Access Rw

Default value

PDO Mapping optional, RPDO only
Access hame AlChannelControl.ChannelControlAlO

Sub 0x02

Name Channel Control Al1
Data Type UNSIGNEDS8
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

AlChannelControl.ChannelControlAl1

Sub 0x03

Name Channel Control Al2
Data Type UNSIGNEDS
Access Rw

Default value

PDO Mapping

optional, RPDO only

Kuhnke FIO
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Access name

Special function modules - FIO Mix04 (CoE)

AlChannelControl.ChannelControlAl2

Sub 0x04

Name Channel Control Al3
Data Type UNSIGNEDS
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

AlChannelControl.ChannelControlAl3

COMP

SCAL

ACT

ACT:
0 = Input not active
1 = Input active

SCAL:
0 = Scale input values with factor and offset
1 = Scale input values with vertices
COMP:
0 = Comparator inactive
1= Comparator active
0x3012 AlChannelStatus
\ Object Code \ Array
Sub 0x00
Name Highest sub-index supported
Data Type UNSIGNEDS
Access Ro
Default value 4
PDO Mapping No
Sub 0x01
Name Channel Status AlO
Data Type UNSIGNEDS
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AlChannelStatus[0]

Sub 0x02

Name Channel Status Al1
Data Type UNSIGNEDS
Access Ro

Default value

Kuhnke FIO
04.09.2025

80




Kendrion Kuhnke Automation GmbH

PDO Mapping

optional, TPDO only

Special function modules - FIO Mix04 (CoE)

Access name

AlChannelStatus[1]

Sub 0x03

Name Channel Status Al2
Data Type UNSIGNEDS
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name AlChannelStatus[2]
Sub 0x04

Name Channel Status Al3
Data Type UNSIGNEDS
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AlChannelStatus[3]

UpLim

LoLim

LoLim (Lower Limit) or UpLim (Upper Limit)
0 = Limit not exceeded

1 = Limit exceeded

0x3100 Al/AO SampleCount
\ Object Code \ Variable

Sub 0x00

Name Al/AO SampleCount
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Al/AOSampleCount

Number of samples since reset/restart

Kuhnke FIO
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0x3125 AllnputCalibrationGain

| Object Code ‘ Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value 4

PDO Mapping No

Sub 0x01

Name Al Input calibration gain 0
Data Type REAL32
Access Rw

Default value

PDO Mapping No

Access name

AllnputCalibrationGain.Allnputcalibrationgain0

Sub 0x02

Name Al Input calibration gain 1
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name

AllnputCalibrationGain.Allnputcalibrationgain1

Sub 0x03

Name Al Input calibration gain 2
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name

AllnputCalibrationGain.Allnputcalibrationgain2

Sub 0x04

Name Al Input calibration gain 3
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name

AllnputCalibrationGain.Allnputcalibrationgain3
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0x313f AI/AO Error Code

| Object Code | Variable
Sub 0x00
Name Al/AO Error Code
Data Type UNSIGNED16
Access Ro
Default value
PDO Mapping optional, TPDO only
Access name Al/AOErrorCode

See Table Object 0x1003 Pre-defined error field

0x3201 Al/AO DeviceControl

‘ Object Code ‘ Variable
Sub 0x00
Name Al/AO DeviceControl
Data Type UNSIGNED16
Access Rw
Default value
PDO Mapping optional, RPDO only
Access name Al/AODeviceControl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RES
RES
0 = no action
1 = Perform Reset Device
Kuhnke FIO 83
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0x3202 Al/AO DeviceState

| Object Code | Variable

Sub 0x00

Name Al/AO DeviceState
Data Type UNSIGNED16
Access Ro

Default value

PDO Mapping optional, TPDO only
Access name Al/AODeviceState
Not used

0x6000 Enc1 Operating Parameters

‘ Object Code ‘ Variable

Sub 0x00

Name Enc1 Operating Parameters
Data Type UNSIGNED16

Access Rw

Default value

PDO Mapping No
Access name Enc1OperatingParameters
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
YOU
Bit 3 DIR
0 = Clockwise
1 = Counterclockwise
0x6002 Enc1 Total Measuring Range
\ Object Code \ Variable
Sub 0x00
Name Enc1 Total Measuring Range
Data Type UNSIGNED32
Access Rw
Default value 4000
PDO Mapping No
Access name Enc1TotalMeasuringRange
Encoder resolution. Relevant for overflow when setting "Single Turn"
Kuhnke FIO 84
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0x6003 Enc1 Preset Value

| Object Code | Variable
Sub 0x00
Name Enc1 Preset Value
Data Type UNSIGNED32
Access Rw
Default value
PDO Mapping No

Access name

Enc1PresetValue

Offset Value

0x6004 Enc1 Position Value

‘ Object Code ‘ Variable
Sub 0x00
Name Enc1 Position Value
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Enc1PositionValue

0x6008 Enc1 High Resolution Position Value

\ Object Code \ Variable

Sub 0x00

Name Enc1 High Resolution Position Value
Data Type UNSIGNEDG64

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Enc1HighResolutionPositionValue

0x6009 Enc1 High Resolution Preset Value

‘ Object Code ‘ Variable
Sub 0x00
Name Enc1 High Resolution Preset Value
Data Type UNSIGNEDG64
Access Rw
Default value

Kuhnke FIO
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PDO Mapping

No

Access name

Enc1HighResolutionPresetValue

0x600b Enc1 High Resolution Raw Value

| Object Code | Variable

Sub 0x00

Name Enc1 High Resolution Raw Value
Data Type UNSIGNED64

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Enc1HighResolutionRawValue

64-bit encoder raw value without offsets and homing and index

0x600c Enc1 Position Raw Value

‘ Object Code ‘ Variable

Sub 0x00

Name Enc1 Position Raw Value
Data Type UNSIGNED32

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Enc1PositionRawValue

32-bit encoder raw value without offsets and homing and index

0x6030 Enc1 Speed Value

‘ Object Code ‘ Record
Sub 0x00
Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro
Default value 1
PDO Mapping No
Sub 0x01
Name Enc1 Speed Value Channel 1
Data Type INTEGER16
Access Ro
Default value

Kuhnke FIO
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PDO Mapping optional, TPDO only
Access name Enc1SpeedValue.Enc1SpeedValueChannel1
Kuhnke FIO 87
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0x6031 Enc1 Speed Parameters

| Object Code ‘ Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value 4

PDO Mapping No

Sub 0x01

Name Enc1 Speed Source Selector
Data Type UNSIGNED16
Access Rw

Default value 4

PDO Mapping No

Access name

Enc1SpeedParameters.Enc1SpeedSourceSelector

Sub 0x02

Name Enc1 Speed Integration Time
Data Type UNSIGNED16

Access Ro

Default value 100

PDO Mapping No

Access name

Enc1SpeedParameters.Enc1SpeedintegrationTime

Sub 0x03

Name Enc1 Multiplier value
Data Type UNSIGNED16
Access Ro

Default value 1

Low Limit 1

High Limit 65535

PDO Mapping No

Access name

Enc1SpeedParameters.Enc1Multipliervalue

Sub 0x04

Name Enc1 Divider value
Data Type UNSIGNED16
Access Rw

Default value

1

Low Limit

1

Kuhnke FIO
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High Limit 65535
PDO Mapping No
Access name Enc1SpeedParameters.Enc1Dividervalue
Sub 01:
4= Use Object 0x600B
Sub 02:
Integration time in [ms]
Sub 03:
Conversion factor for speed calculation, result in 0x6030
Sub 04:

Conversion devisor for speed calculation, result in 0x6030

0x6500 Enc1 Operating Status

‘ Object Code ‘ Variable
Sub 0x00
Name Enc1 Operating Status
Data Type UNSIGNED16
Access Ro
Default value
PDO Mapping No
Access hame Enc1OperatingStatus
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
YOU
Bit 3 DIR
0 = Clockwise
1 = Counterclockwise
0x6800 Enc2 Operating Parameters
‘ Object Code ‘ Variable
Sub 0x00
Name Enc2 Operating Parameters
Data Type UNSIGNED16
Access Rw
Default value
PDO Mapping No
Access hame Enc20peratingParameters
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
YOU
Kuhnke FIO 89
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Bit 3 DIR
0 = Clockwise
1 = Counterclockwise

0x6802 Enc2 Total Measuring Range

‘ Object Code ‘ Variable

Sub 0x00

Name Enc2 Total Measuring Range
Data Type UNSIGNED32

Access Rw

Default value 4000

PDO Mapping No

Access name Enc2TotalMeasuringRange

Encoder resolution. Relevant for overflow when setting "Single Turn"

0x6803 Enc2 Preset Value

‘ Object Code ‘ Variable
Sub 0x00
Name Enc2 Preset Value
Data Type UNSIGNED32
Access Rw

Default value
PDO Mapping No
Access name Enc2PresetValue

0x6804 Enc2 Position Value

‘ Object Code ‘ Variable

Sub 0x00

Name Enc2 Position Value

Data Type UNSIGNED32

Access Ro

Default value

PDO Mapping optional, TPDO only

Access name Enc2PositionValue

Kuhnke FIO 90
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0x6808 Enc2 High Resolution Position Value

| Object Code | Variable

Sub 0x00

Name Enc2 High Resolution Position Value
Data Type UNSIGNED64

Access Ro

Default value
PDO Mapping optional, TPDO only
Access name Enc2HighResolutionPositionValue

0x6809 Enc2 High Resolution Preset Value

‘ Object Code ‘ Variable

Sub 0x00

Name Enc2 High Resolution Preset Value
Data Type UNSIGNEDG64

Access Rw

Default value
PDO Mapping No
Access name Enc2HighResolutionPresetValue

0x680b Enc2 High Resolution Raw Value

\ Object Code \ Variable

Sub 0x00

Name Enc2 High Resolution Raw Value
Data Type UNSIGNEDG64

Access Ro

Default value
PDO Mapping optional, TPDO only
Access name Enc2HighResolutionRawValue

64-bit encoder raw value without offsets and homing and index

0x680c Enc2 Position Raw Value

‘ Object Code ‘ Variable
Sub 0x00
Name Enc2 Position Raw Value
Data Type UNSIGNED32
Access Ro
Default value

Kuhnke FIO 91
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PDO Mapping

optional, TPDO only

Access name

Enc2PositionRawValue

32-bit encoder raw value without offsets and homing and index

0x6830 Enc2 Speed Value

| Object Code | Record

Sub 0x00

Name Sublndex 000

Data Type UNSIGNEDS

Access Ro

Default value 1

PDO Mapping No

Sub 0x01

Name Enc2 Speed Value Channel 1
Data Type INTEGER16

Access Ro

Default value

PDO Mapping optional, TPDO only

Access name Enc2SpeedValue.Enc2SpeedValueChannel1

0x6831 Enc2 Speed Parameters

‘ Object Code ‘ Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value 4

PDO Mapping No

Sub 0x01

Name Enc2 Speed Source Selector
Data Type UNSIGNED16
Access Rw

Default value 4

PDO Mapping No

Access name

Enc2SpeedParameters.Enc2SpeedSourceSelector

Sub

0x02

Kuhnke FIO
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Name Enc2 Speed Integration Time
Data Type UNSIGNED16

Access Ro

Default value 100

PDO Mapping No

Access name

Enc2SpeedParameters.Enc2SpeedintegrationTime

Sub 0x03

Name Enc2 Multiplier Value
Data Type UNSIGNED16
Access Ro

Default value 1

Low Limit 1

High Limit 65535

PDO Mapping No

Access name

Enc2SpeedParameters.Enc2MultiplierValue

Sub 0x04

Name Enc2 Divider value
Data Type UNSIGNED16
Access Ro

Default value 1

Low Limit 1

High Limit 65535

PDO Mapping No

Access name

Enc2SpeedParameters.Enc2Dividervalue

Sub 01:

4= Use Object 0x680B

Sub 02:

Integration time in [ms]

Sub 03:

Conversion factor for speed calculation, result in 0x6830

Sub 04:

Conversion devisor for speed calculation, result in 0x6830

Kuhnke FIO
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0x6d00 Enc2 Operating Status

| Object Code | Variable
Sub 0x00
Name Enc2 Operating Status
Data Type UNSIGNED16
Access Ro

Default value
PDO Mapping No
Access name

Enc20peratingStatus

15 14 13 12 11 10 |9 8 7 6 5 4 3 2 1 0
YOU

Bit 3 DIR
0 = Clockwise
1 = Counterclockwise

x7100 AllnputFV_Real

\ Object Code \ Array

Sub 0x00

Name unnamed subindex
Data Type UNSIGNEDS
Access Ro

Default value 4

PDO Mapping No

Sub 0x01

Name Al Input FV 0
Data Type UNSIGNEDS8
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AllnputFV_Real[0]

Sub 0x02

Name Al Input FV 1
Data Type UNSIGNEDS
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AllnputFV_Real[1]

Sub

0x03

Kuhnke FIO
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Name Al Input FV 2
Data Type UNSIGNEDS
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AllnputFV_Real[2]

Sub 0x04

Name Al Input FV 3
Data Type UNSIGNEDS
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AllnputFV_Real[3]

Analog input values as real measurands, with active oversamling mean value of the sampled inputs.

0x7110 AlSensorType
‘ Object Code ‘ Record
Sub 0x00
Name Sublndex 000
Data Type UNSIGNEDS
Access Ro
Default value 4
PDO Mapping No
Sub 0x01
Name Al sensor type 0
Data Type UNSIGNED16
Access Ro
Default value 42
PDO Mapping No

Access name

AlSensorType.Alsensortype0

Sub 0x02

Name Al sensor type 1
Data Type UNSIGNED16
Access Ro

Default value 42

PDO Mapping No

Access name

AlSensorType.Alsensortype1

Sub 0x03

Name Al sensor type 2
Data Type UNSIGNED16
Kuhnke FIO
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Access Ro
Default value 42
PDO Mapping No

Access name

AlSensorType.Alsensortype?2

Sub 0x04

Name Al sensor type 3
Data Type UNSIGNED16
Access Ro

Default value 42

PDO Mapping No

Access name

AlSensorType.Alsensortype3

Channel-dependent setting of the connected sensor:
42 =0... 10 V (default), 52 = 0... 20 mA, 51 =4... 20 mA

0x7120 AllnputScaling1FV

‘ Object Code ‘ Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value 4

PDO Mapping No

Sub 0x01

Name Al Input scaling1 FV 0
Data Type REAL32
Access Ro

Default value

PDO Mapping No

Access name

AllnputScaling1FV.Allnputscaling1FVO0

Sub 0x02

Name Al Input scaling 1 FV 1
Data Type REAL32

Access Ro

Default value

PDO Mapping No

Access name

AllnputScaling1FV.Allnputscaling1FV1

Sub 0x03

Name Al Input scaling 1 FV 2
Data Type REAL32

Access Ro

Kuhnke FIO
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Default value

PDO Mapping

No

Access name

AllnputScaling1FV.AlInputscaling1FV2

Sub 0x04

Name Al Input scaling 1 FV 3
Data Type REAL32

Access Ro

Default value

PDO Mapping No

Access name

AllnputScaling1FV.Allnputscaling1FV3

0x7121 AllnputScaling1PV

‘ Object Code ‘ Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value 4

PDO Mapping No

Sub 0x01

Name Al Input scaling 1 PV 0
Data Type REAL32
Access Ro

Default value

PDO Mapping No

Access name

AllnputScaling1PV.Allnputscaling1PV0

Sub 0x02

Name Al Input scaling 1 PV 1
Data Type REAL32

Access Ro

Default value

PDO Mapping No

Access name

AllnputScaling1PV.Allnputscaling1PV1

Sub 0x03

Name Al Input scaling 1 PV 2
Data Type REAL32

Access Ro

Default value

PDO Mapping No

Access name

AllnputScaling1PV.Allnputscaling1PV2

Kuhnke FIO
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Sub 0x04

Name Al Input scaling 1 PV 3

Data Type REAL32

Access Ro

Default value

PDO Mapping No

Access name AllnputScaling1PV.Allnputscaling1PV3

0x7122 AllnputScaling2FV

‘ Object Code ‘ Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value 4

PDO Mapping No

Sub 0x01

Name Al Input scaling 2 FV 0
Data Type REAL32
Access Ro

Default value

PDO Mapping No

Access name

AllnputScaling2FV.Allnputscaling2FV0

Sub 0x02

Name Al Input scaling 2 FV 1
Data Type REAL32

Access Ro

Default value

PDO Mapping No

Access name

AllnputScaling2FV.Allnputscaling2FV1

Sub 0x03

Name Al Input scaling 2 FV 2
Data Type REAL32

Access Ro

Default value

PDO Mapping No

Access name

AllnputScaling2FV.Allnputscaling2FV2

Sub 0x04
Name Al Input scaling 2 FV 3
Kuhnke FIO

04.09.2025

Special function modules - FIO Mix04 (CoE)

98



Kendrion Kuhnke Automation GmbH

Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name AllnputScaling2FV.Allnputscaling2FV3

0x7123 AllnputScaling2PV

| Object Code | Record
Sub 0x00
Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro
Default value 4
PDO Mapping No
Sub 0x01
Name Al Input scaling 2 PV 0
Data Type REAL32
Access Ro
Default value
PDO Mapping No

Access name

AllnputScaling2PV.Allnputscaling2PV0

Sub 0x02

Name Al Input scaling 2 PV 1
Data Type REAL32

Access Ro

Default value

PDO Mapping No

Access name

AllnputScaling2PV.AlInputscaling2PV1

Sub 0x03

Name Al Input scaling 2 PV 2
Data Type REAL32

Access Ro

Default value

PDO Mapping No

Access name

AllnputScaling2PV.Allnputscaling2PV2

Sub 0x04

Name Al Input scaling 2 PV 3
Data Type REAL32

Access Ro

Default value

Kuhnke FIO
04.09.2025

Special function modules - FIO Mix04 (CoE)

99



Kendrion Kuhnke Automation GmbH

PDO Mapping

No

Special function modules - FIO Mix04 (CoE)

Access name

AllnputScaling2PV.Allnputscaling2PV3

0x7124 AllinputOffset

| Object Code | Record
Sub 0x00
Name Sublndex 000
Data Type UNSIGNEDS
Access Ro
Default value 4
PDO Mapping No
Sub 0x01
Name Al Input offset 0
Data Type REAL32
Access Ro
Default value
PDO Mapping No

Access name

AllnputOffset.AllnputoffsetO

Sub 0x02

Name Al Input offset 1
Data Type REAL32
Access Ro

Default value

PDO Mapping No

Access name

AllnputOffset.Allnputoffset1

Sub 0x03

Name Al Input offset 2
Data Type REAL32
Access Ro

Default value

PDO Mapping No

Access name

AllnputOffset.Allnputoffset2

Sub 0x04

Name Al Input offset 3
Data Type REAL32
Access Ro

Default value

PDO Mapping No

Access name

AllnputOffset.Allnputoffset3

Kuhnke FIO
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Channel-dependent offset in [V] or [mA]

0x7126 AlScalingFactor

Special function modules - FIO Mix04 (CoE)

‘ Object Code ‘ Record
Sub 0x00
Name Sublndex 000
Data Type UNSIGNEDS
Access Ro
Default value 4
PDO Mapping No
Sub 0x01
Name Al scaling factor 0
Data Type REAL32
Access Ro
Default value
PDO Mapping No

Access name

AlScalingFactor.AlscalingfactorO

Sub 0x02

Name Al scaling factor 1
Data Type REAL32

Access Ro

Default value

PDO Mapping No

Access name

AlScalingFactor.Alscalingfactor1

Sub 0x03

Name Al scaling factor 2
Data Type REAL32

Access Ro

Default value

PDO Mapping No

Access name

AlScalingFactor.Alscalingfactor2

Sub 0x04

Name Al scaling factor 3
Data Type REAL32

Access Ro

Default value

PDO Mapping No

Access name

AlScalingFactor.Alscalingfactor3

Scale Factor [Process Value / Field Value]

Kuhnke FIO
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0x7127 AlScalingOffset

Special function modules - FIO Mix04 (CoE)

| Object Code | Record
Sub 0x00
Name Sublndex 000
Data Type UNSIGNEDS
Access Ro
Default value 4
PDO Mapping No
Sub 0x01
Name Al scaling offset 0
Data Type REAL32
Access Ro
Default value
PDO Mapping No

Access name

AlScalingOffset.Alscalingoffset0

Sub 0x02

Name Al scaling offset 1
Data Type REAL32

Access Ro

Default value

PDO Mapping No

Access name

AlScalingOffset.Alscalingoffset1

Sub 0x03

Name Al scaling offset 2
Data Type REAL32

Access Ro

Default value

PDO Mapping No

Access name

AlScalingOffset.Alscalingoffset2

Sub 0x04

Name Al scaling offset 3
Data Type REAL32

Access Ro

Default value

PDO Mapping No

Access name

AlScalingOffset.Alscalingoffset3

Scale Offset [Process Value]

Kuhnke FIO
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0x7130 AllnputPV

Special function modules - FIO Mix04 (CoE)

| Object Code | Array
Sub 0x00
Name Highest sub-index supported
Data Type UNSIGNEDS
Access Ro
Default value 4
PDO Mapping No
Sub 0x01
Name Al Input PV 0
Data Type REAL32
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AllnputPVI[0]

Sub 0x02

Name Al Input PV 1
Data Type REAL32
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AllnputPV[1]

Sub 0x03

Name Al Input PV 2
Data Type REAL32
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AllnputPV[2]

Sub 0x04

Name Al Input PV 3
Data Type REAL32
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AllnputPVI[3]

Analog process input values as a real measurand, determined by the scaling values.
With active oversamling, mean value of the sampled process input values.

Kuhnke FIO
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0x71a0 AlFilterType

Special function modules - FIO Mix04 (CoE)

| Object Code | Record
Sub 0x00
Name Sublndex 000
Data Type UNSIGNEDS
Access Ro
Default value 8
PDO Mapping No
Sub 0x01
Name AlO low pass filter type
Data Type UNSIGNEDS8
Access Ro
Default value 0
PDO Mapping No

Access name

AlFilterType.AlOlowpassfiltertype

Sub 0x02

Name Al1 low pass filter type
Data Type UNSIGNEDS

Access Ro

Default value 0

PDO Mapping No

Access name

AlFilterType.Al1lowpassfiltertype

Sub 0x03

Name Al2 low pass filter type
Data Type UNSIGNEDS

Access Ro

Default value 0

PDO Mapping No

Access name

AlFilterType.Al2lowpassfiltertype

Sub 0x04

Name Al3 low pass filter type
Data Type UNSIGNEDS8

Access Ro

Default value 0

PDO Mapping No

Access name

AlFilterType.Al3lowpassfiltertype

Sub 0x05

Name AIO notch filter type
Data Type UNSIGNEDS
Kuhnke FIO
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Access Ro
Default value 0
PDO Mapping No

Access name

AlFilterType.AlOnotchfiltertype

Sub 0x06

Name Al1 notch filter type
Data Type UNSIGNEDS
Access Ro

Default value 0

PDO Mapping No

Access name

AlFilterType.Al1notchfiltertype

Sub 0x07

Name Al2 notch filter type
Data Type UNSIGNEDS8
Access Ro

Default value 0

PDO Mapping No

Access name

AlFilterType.Al2notchfiltertype

Sub 0x08

Name AlI3 notch filter type
Data Type UNSIGNEDS
Access Ro

Default value 0

PDO Mapping No

Access name

AlFilterType.Al3notchfiltertype

Object for activating the input filter.
Subindex 01... 04

0 = no Filter active

1 =PT1 filter

Subindex 05... 08

0 = no Filter active

101 = 50 Hz notch filter
102 = 60 Hz notch filter

Kuhnke FIO
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0Ox71a1 AlFilterConstant

Special function modules - FIO Mix04 (CoE)

| Object Code | Record
Sub 0x00
Name Sublndex 000
Data Type UNSIGNEDS
Access Ro
Default value 4
PDO Mapping No
Sub 0x01
Name Al filter constant 0
Data Type UNSIGNED16
Access Rw
Default value
PDO Mapping No

Access name

AlFilterConstant.AlfilterconstantO

Sub 0x02

Name Al filter constant 1
Data Type UNSIGNED16
Access Rw

Default value

PDO Mapping No

Access name

AlFilterConstant.Alfilterconstant1

Sub 0x03

Name Al filter constant 2
Data Type UNSIGNED16
Access Rw

Default value

PDO Mapping No

Access name

AlFilterConstant.Alfilterconstant2

Sub 0x04

Name Al filter constant 3
Data Type UNSIGNED16
Access Rw

Default value

PDO Mapping No

Access name

AlFilterConstant.Alfilterconstant3

PT1 filter time in [ms]

Kuhnke FIO
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0x7300 AOOutputPV

| Object Code | Array
Sub 0x00
Name Highest sub-index supported
Data Type UNSIGNEDS
Access Ro
Default value 4
PDO Mapping No
Sub 0x01
Name AO Output PV 0
Data Type REAL32
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name AOOutputPVI[0]
Sub 0x02

Name AO Output PV 1
Data Type REAL32
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

AOOutputPVI[1]

Sub 0x03

Name AO Output PV 2
Data Type REAL32
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name AOOutputPV[2]
Sub 0x04

Name AO Output PV 3
Data Type REAL32
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

AOOutputPV[3]

Kuhnke FIO
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0x7310 AOOQutputType

| Object Code | Record
Sub 0x00
Name Sublndex 000
Data Type UNSIGNEDS
Access Ro
Default value 4
PDO Mapping No
Sub 0x01
Name AO output type 0
Data Type UNSIGNEDS8
Access Ro
Default value 10
PDO Mapping No

Access name

AOOutputType.AOoutputtype0

Sub 0x02

Name AO output type 1
Data Type UNSIGNEDS
Access Ro

Default value 10

PDO Mapping No

Access name

AOOutputType.AOoutputtype

Sub 0x03

Name AO output type 2
Data Type UNSIGNEDS
Access Ro

Default value 10

PDO Mapping No

Access name

AOOutputType.AOoutputtype2

Sub 0x04

Name AO output type 3
Data Type UNSIGNEDS8
Access Ro

Default value 10

PDO Mapping No

Access name

AOOutputType.AOoutputtyped

Channel-dependent setting of the connected sensor:
10 =0... 10 V (default), 11 =-10... 10 V, 20=0... 20 mA, 21 =4

Kuhnke FIO
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0x7312 AOOperatingMode

| Object Code | Record
Sub 0x00
Name Sublndex 000
Data Type UNSIGNEDS
Access Ro
Default value 4
PDO Mapping No
Sub 0x01
Name AO operating mode 0
Data Type UNSIGNEDS8
Access Ro
Default value 0
PDO Mapping No

Access name

AOOperatingMode.AOoperatingmode0

Sub 0x02

Name AO operating mode 1
Data Type UNSIGNEDS
Access Ro

Default value 0

PDO Mapping No

Access name

AOOperatingMode.AOoperatingmode1

Sub 0x03

Name AO operating mode 2
Data Type UNSIGNEDS8

Access Ro

Default value 0

PDO Mapping No

Access name

AOOperatingMode.AOoperatingmode2

Sub 0x04

Name AO operating mode 3
Data Type UNSIGNEDS8

Access Ro

Default value 0

PDO Mapping No

Access name

AOOperatingMode.AOoperatingmode3

Special function modules - FIO Mix04 (CoE)

Selection of the source

0 = Output not active, 1 = Output Process Value,
10 = Output Field Value Decimal, 11 = Output Field Value Increments
Kuhnke FIO 109
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0x7320 AOOutputScaling1FV

| Object Code | Record
Sub 0x00
Name Sublndex 000
Data Type UNSIGNEDS
Access Ro
Default value 4
PDO Mapping No
Sub 0x01
Name AO output scaling1 FV 0
Data Type REAL32
Access Rw
Default value
PDO Mapping No

Access name

AOOutputScaling1FV.AOoutputscaling1FV0

Sub 0x02

Name AO output scaling 1 FV 1
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name

AOOutputScaling1FV.AOoutputscaling1FV1

Sub 0x03

Name AO output scaling 1 FV 2
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name

AOOutputScaling1FV.AOoutputscaling1FV2

Sub 0x04

Name AO output scaling 1 FV 3
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name

AOOutputScaling1FV.AOoutputscaling1FV3

Kuhnke FIO
04.09.2025
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0x7321 AOOutputScaling1PV

| Object Code ‘ Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value 4

PDO Mapping No

Sub 0x01

Name AO output scaling 1 PV 0
Data Type REAL32
Access Rw

Default value

PDO Mapping No

Access name

AOOutputScaling1PV.AOoutputscaling1PV0

Sub 0x02

Name AO output scaling 1 PV 1
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name

AOOutputScaling1PV.AOoutputscaling1PV1

Sub 0x03

Name AO output scaling 1 PV 2
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name

AOOQutputScaling1PV.AOoutputscaling1PV2

Sub 0x04

Name AO output scaling 1 PV 3
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name

AOOutputScaling1PV.AOoutputscaling1PV3

Kuhnke FIO
04.09.2025
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0x7322 AOOutputScaling2FV

| Object Code | Record
Sub 0x00
Name Sublndex 000
Data Type UNSIGNEDS
Access Ro
Default value 4
PDO Mapping No
Sub 0x01
Name AO output scaling2 FV 0
Data Type REAL32
Access Rw
Default value
PDO Mapping No

Access name

AOOutputScaling2FV.AOoutputscaling2FV0

Sub 0x02

Name AO output scaling 2 FV 1
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name

AOOutputScaling2FV.AOoutputscaling2FV1

Sub 0x03

Name AO output scaling 2 FV 2
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name

AOOutputScaling2FV.AOoutputscaling2FV2

Sub 0x04

Name AO output scaling 2 FV 3
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name

AOOutputScaling2FV.AOoutputscaling2FV3

Kuhnke FIO
04.09.2025
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0x7323 AOOutputScaling2PV

| Object Code ‘ Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value 4

PDO Mapping No

Sub 0x01

Name AO output scaling 2 PV 0
Data Type REAL32
Access Rw

Default value

PDO Mapping No

Access name

AOOutputScaling2PV.AOoutputscaling2PV0

Sub 0x02

Name AO output scaling 2 PV 1
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name

AOOutputScaling2PV.AOoutputscaling2PV1

Sub 0x03

Name AO output scaling 2 PV 2
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name

AOOQutputScaling2PV.AOoutputscaling2PV?2

Sub 0x04

Name AO output scaling 2 PV 3
Data Type REAL32

Access Rw

Default value

PDO Mapping No

Access name

AOOutputScaling2PV.AOoutputscaling2PV3

Kuhnke FIO
04.09.2025
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0x7330 AOOutputFV_Dec

Special function modules - FIO Mix04 (CoE)

| Object Code | Array
Sub 0x00
Name unnamed subindex
Data Type UNSIGNEDS
Access Ro
Default value 4
PDO Mapping No
Sub 0x01
Name AO Output FV 0
Data Type UNSIGNEDS8
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

AOOutputFV_Dec[0]

Sub 0x02

Name AO Output FV 1
Data Type UNSIGNEDS
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

AOOutputFV_Dec]1]

Sub 0x03

Name AO Output FV 2
Data Type UNSIGNEDS
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

AOOutputFV_Dec[2]

Sub 0x04

Name AO Output FV 3
Data Type UNSIGNEDS8
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

AOOutputFV_Dec]3]

Kuhnke FIO
04.09.2025
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0x8100 AllnputFV_Int

Special function modules - FIO Mix04 (CoE)

| Object Code | Array
Sub 0x00
Name Highest sub-index supported
Data Type UNSIGNEDS
Access Ro
Default value 4
PDO Mapping No
Sub 0x01
Name Al Input FV 0
Data Type INTEGER16
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AllnputFV_Int[0]

Sub 0x02

Name Al Input FV 1
Data Type INTEGER16
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AllnputFV_Int[1]

Sub 0x03

Name Al Input FV 2
Data Type INTEGER16
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AllnputFV_Int[2]

Sub 0x04

Name Al Input FV 3
Data Type INTEGER16
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AllnputFV_Int[3]

Analog input values as integer measurand, with active oversamling, mean value of the sampled input values.

Kuhnke FIO
04.09.2025
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0x8331 AOOutputFV _Inc

Special function modules - FIO Mix04 (CoE)

| Object Code | Array
Sub 0x00
Name Highest sub-index supported
Data Type UNSIGNEDS
Access Ro
Default value 4
PDO Mapping No
Sub 0x01
Name AO Output FV 0
Data Type INTEGER16
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

AOOutputFV_Inc[0]

Sub 0x02

Name AO Output FV 1
Data Type INTEGER16
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

AOOutputFV_Inc[1]

Sub 0x03

Name AO Output FV 2
Data Type INTEGER16
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

AOOutputFV_Inc[2]

Sub 0x04

Name AO Output FV 3
Data Type INTEGER16
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

AOOutputFV_Inc[3]

Analog Initial Values as Integer Value

Kuhnke FIO
04.09.2025
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2.2.9 Technical data

General
Channels.........o.eiiiieee e,

EtherCAT Slave Controller ..............cccocuunneee.
Connection e-bus .........ccccvveiiiiiiiee
E-Bus Load......cccooieiiiiiicccccccece e,
Connection I/O/POWET ..........ccovvcciiieiieaeeinee
Power supply ..o
Potential separation...........ccccooviiiiieieiiieeeennnnn,
Order NO. ..o,

Analog inputs

Internal Resistance (voltage)..........cccccevueeeen.
Internal resistance (current)..........ccccvevinnnn.
ResOIUtioN........eeviiiiiii
Sampling rate ..o,

Analog Outputs
NUMDET ...

Load (Current) ......ooceeeveiiiiiiiiiee e,
ReSOIUtIoN......ccooiiiiiii
Update Rate ........cccvveeeveiiiie

Counter/Encoder

ENDAT 2.1 1ot
Event Counter (CNTO-5)........cccevvviieeieiinnenn.

Donor supply: ..o

Kuhnke FIO
04.09.2025
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2 (Counter/Encoder) or 6 (Event Counter)
4 Analog Inputs
4 Analog Outputs

ASIC ET1200

10-pin system connector inside housing
150mA

Plug 36-pin

24V DC (-15% ... +20%)

500V E-Bus / Power Supply and I/Os
694.444 .64

4

0...10V,0(4) ... 20 mA
>200 kQ

120Q

12 Bit

<62.5 us

4

0..10V,-10...+10V, 0(4) ... 20 mA
>1000Q2 (short-circuit-proof)

<500Q (short-circuit-proof)

16 Bit

<=250 us

32Bit, 5 MHz

32Bit, 1.6MHz

18-32 bit, 80-1000 kbps
100 kHz — 2 MHz

6 x HTL/TTL 32Bit, 1 kHz

5V/150 mA / encoder

<30 m shielded cable
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2.3 FIO Mix111 (CoE)

2.3.1 Function

The Kuhnke FIO MIX 111 offers 2 analog inputs and 2 analog outputs, each of which is configurable for
current and voltage, as well as 12 digital inputs and 8 digital outputs. Alternatively, defined I/Os can also be
configured for special functions such as 2 event counters, 2 A-B ref encoders or as 4 pulse train outputs
(PTO) or 4 PWM outputs. The configuration in CODESYS is carried out via pluggable modules that are
plugged into corresponding slots. One slot corresponds to an analog channel or a counter/encoder interface,
for example. This method is based on the "EtherCAT Modular Device Profile".

2.3.2 Front

L]

MIX111

1 Dg IEmEICRT Rui ‘_ 2
2 —» ]
]

5

Legend
1 1. Status LEDs
2'_ 2. E-Bus/Module Locking
. 3 3. System connector 36-pin
g 4. Grounding/shielding
; connection for bolt M3x5
1 2 4_ 4
s Y s Y e
o [ o e

2.3.3 Connections

Power Supply Logic
oo ot ont JBEE g o
System connector left p!n row p!n 16: L+ 24V DC gé‘wg % % anﬁtDz
System connector left pin row pin 17:  L- ov Ao il e
Din 3/AIn 2 2llBEDe & B wan 4
Power Supply Load SGND 71l 7 SGND
, ) , Din 4/A1 8le ) 8 Din 10/A2
System connector right pin row pin 16: L+ 24V DC Din 5/B1 9|k © 9 DIn 11/B2
, . . i Din 6/Ref1 10[@DmM®© 10 Din 12/Ref2
System connector right pin row pin 17: L- oV DOut 1 11lle@@m@&{11 pouts
DOut 2 12|le@M© 12 Dout 6
I ts/output d ial functi Bgu: 2124VE 42 ;1 11;1 Bgu%;sz
nputs/outputs and special functions Dout 4 e Jalmmel s B2k nc
System Connector Left Pin Row Pin 0... 15 15183 ¢
System Connector Right Pin Row Pin 0... 15 o
L+ L- L- L+
EtherCAT Logic Load
E-Bus IN 10-pin female connector
E-Bus Out 10-pin header
Kuhnke FIO 118
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2.3.4 Status
LED EtherCAT Run
Condition ~ S, ik Meaning
code
Init Off Initialization state, no data exchange
Pre-op On/Green, 1:1 |Preoperational state, no data exchange
Safe-Op On/Green, 5:1 |Safeoperational state, inputs are readable
Op Green, on Operational state, full data exchange
Bootstrap Flickering Optional if Bootstrap mode is supported.
LED IO
Condition - il Meaning
code
OK Green no error present
Off LED EtherCAT Run off: n/a
LED EtherCAT Run Green: Module defective
2x Red Undervoltage
3x Red Watchdog internal
Error 4x Red Bus Error
6x Red Module-specific error, details are in the Predefined Error Field
0x1003:01... 08
7x Red Configuration
Red, on Module defective
LED Power
Condition LED Meaning
On Green 24V DC for I/O (Load) available
Off Off 24 \/ DC not available
Kuhnke FIO 119
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LED channel

Di01 Di7 Digital Input Signal ==

Di02 Di8 Digital Input Signal D

Ao01 B | B | Ao02 | 2-Color LED:  Analog Output Enabled, ® Error D EnercATRun

GND GND E ==

Ai01 Ai03

GND GND

Di03 Di09 Digital Input Signal

GND GND

Di04 Di10 Digital Input Signal

Di05 Di11 Digital Input Signal

Di06 Di12 Digital Input Signal

Do01 B | B | Do05 | 2-Color LED: = Output Activated, ® Error

Do02 | ®m | M | Do06 | 2-Color LED: = Output Activated, B Error
o NeNeNe]

Do03 Do07 Output Enabled

Output Enabled SEE
Do04 Do08 2-Color LED: = Output Enabled, ®m Error (DO3, 4, 7, 8)
GND GND
Kuhnke FIO 120
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2.3.5 Process Data Objects

Information

EtherCAT Modular Device Profile: The process data objects depend on the plugged-in modules
below the EtherCAT save. .

General process data

The general process data is mapped on the device.

Variable Data type Meaning

Control word

0x2000 Device Controlword |UINT » Bit0 (Reset Error): Rising edge deletes errors that have
occurred

0x1001 Error register USINT  |Device-related error register
0x6200 Do Write output 8-bit [USINT  |Digital outputs 1 ... 8
0x6100 Di Read input 16-bit |UINT Digital Inputs 1 ... 12

Module-dependent process data objects (analog outputs)

Variable Data type Meaning

0x2300 Ac01 Controlword UINT Control word of analog outputs
0x2310 Ao02 Controlword » Bit0 (Reset Error): Rising edge deletes errors
that have occurred

0x6413 Ao Write analogue output float
Subindex 01: Ao01 REAL Analog output value in V or mA
Subindex 02: Ao02

Analog Output Error Register

= Bit0: General error

= Bit1: Error in Configuration Power Input
o Overload

0x2301 Ao Error register o Overtemperature

Subindex 01: Ac01 USINT L ° Wire Break
Subindex 02: Ao02 =  Bit2: Error in Configuration Voltage Input
o Overload

o Overtemperature

= Bit5:Profile Error (Will be set in all
configurations)

Module-Dependent Process Data Objects (Analog Inputs)

Variable Data type Meaning

0x2200 Ai01 Controlword

0x2210 Ai02 Controlword

0x2220 Ai03 Controlword

0x2230 Ai04 Controlword

0x6403 Ai Read analogue input float
Subindex 01: Ai01

Control word of analog inputs

UINT * Bit0 (Reset Error): Rising edge deletes errors
that have occurred

REAL Analog input value in V or mA

Kuhnke FIO 121
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Subindex 02: Ai02
Subindex 03: Ai03
Subindex 04: Ai04

Analog Output Error Register
= Bit0: General error

0x2201 Ai Error register = Bit1: Error in Configuration Power Input

Subindex 01: Ai01 o Wire Break

Subindex 02: Ai02 USINT  |= Bit2: Error in Configuration Voltage Input

Subindex 03: Ai03 o nla

Subindex 04: Ai04 = Bit5:Profile Error (Will be set in all
configurations)

Module-dependent process data objects (encoders)

Variable Data type Meaning

» Bit0 (Reset Error): n/a

= Bit8 (Reset Encoder): Rising Edge Deletes
Enc01PositionValue and

0x2802 Enc01 Controlword UINT Enc01IndexCaptureValue
0x3002 Enc02 Controlword » Bit9 (Clear Reference): Rising edge deletes the

reference bit in the stateword

» Bit10 (Mask Index): 0 = Evaluate Index Track, 1
= DO NOT Evaluate Index Track

0x2b00 EvCt0102 Preset
0x3300 EvCt0304 Preset
0x6804 Enc1 Position value

DINT Preset value

0x6804 Enc1 Position value
Object Code

Sub
Name

Data Type

Access

Default value
PDO Mapping
Access name

DINT Current Position Value

0x6d09 Enc1 Offset value
Object Code

Sub
Name

Data Type

Access

Default value

Kuhnke FIO 122
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PDO Mapping optional, RPDO only

Access name Enc1Offsetvalue

0x7004 Enc2 Position value
0x2830 Enc1 Velocity value
0x3030 Enc2 Velocity value

DINT Current speed value

= Bit0 (Ref): Encoder is referenced
UINT = Bit1 (OVF): Encoder had an overflow
= Bit3(DIR):0=CW |1=CCW

0x2803 Enc1 Stateword
0x3003 Enc2 Stateword

0x2810 Enc1 Index capture value
0x3010 Enc2 Index capture value
0x2801 Enc1 Error register
0x3001 Enc?2 Error register

DINT Position value in increments at the last Index Pulse

USINT

Module-dependent process data objects (event counters)

Variable Data type Meaning
= Bit0 (Reset Error): n/a
0x2802 Enc01 Controlword » Bit8 (ResetEvCt03): Resets the count value to

the preset value

= Bit9 (ResetEvCt04): Resets the count value to
the preset value

0x2b00 EvCt0102 Preset Preset value
0x3300 EvCt0304 Preset

0x2c08 EvCt0102 Count value
0x3408 EvCt0304 Count value

0x3002 Enc02 Controlword

Current Count

Module-dependent process data objects (timestamp)

Variable Data type Meaning

0x2¢12 Timestamp1

0x2c16 Timestamp2

0x3412 Timestamp3

0x3416 Timestamp4

Subindex 1 UDINT Timestamp<n> Most recent timestamp
Subindex 2 UDINT Timestamp<n> Last timestamp
Subindex 3 UDINT Timestamp<n> Elapsed time
Subindex 4 UDINT Timestamp<n> Time since trigger

Module-Dependent Process Data Objects (PWM)
Variable Data type Meaning

Control word

UINT » Bit O(Reset Error): Rising edge deletes errors
that have occurred

0x2100 Do0102 Controlword
0x2120 Do0506 Controlword

0x2150 Pwm Output Pulsewidth

) REAL Pulse width 0.0... 100,0 %
Subindex 1: PwmO1

Kuhnke FIO 123
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Subindex 2: Pwm02
Subindex 3: Pwm03
Subindex 4: Pwm04

0x2001 Do Error register
Subindex 1: Do0102 Errorregister
Subindex 2: Do0506 Errorregister

USINT

Error register

= Bit 0 Generic Error
= Bit 1 Overload Error
= Bit 5 Profile Error

Module-Dependent Process Data Objects (FG)

Variable Data type Meaning
0x2100 Do0102 Controlword UINT Control word o
0x2120 Do0506 Controlword = Bit O(Reset Error): Rising edge deletes errors
that have occurred
0x2155 FG Ouput Frequency
Subindex 1: Fg01 UDINT Frequency 1 ... 100000 Hz
Subindex 2: Fg02
E ist
0x2001 Do Error register . rro;irtegléz;eric Error
Subindex 1: Do0102 Errorregister USINT

Subindex 2: Do0506 Errorregister

= Bit 1 Overload Error
= Bit 5 Profile Error

Kuhnke FIO
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Module-Dependent Process Data Objects (PTO)

Variable Data type Meaning
0x6040 Pto01 Controlword

UINT Control d based on CiA DS402
0x6840 Pto02 Controlword onirotword based on &
0x6060 Pto01 Modes of operation

USINT (0] ti de based on CiA DS402
0x6860 Pto02 Modes of operation peration mode based on M
0x6098 Pto01 Homing method

SINT Ref drivi thods based on CiA DS402
0x6898 Pto02 Homing method elerence criving methods based on L
0x607a Pto01 Target positionion . ,

DINT Target position based on CiA DS402
0x687a Pto02 Target position get post I
0x6081 Pto01 Profile velocity

DINT Profil iA DS402

0x6881 Pto02 Profile velocity v rofile speed based on CiA DS40
0x60ff Pto01 Target velocity ,

DINT T t d based on CiA DS402
0x68ff Pto02 Target velocity arget speed based on L
0x6083 Pto01 Profile acceleration

DINT Accelerati iA DS402

0x6883 Pto02 Profile acceleration v cceleration ramp based on CiA DS40
0x6084 Pto01 Profile deceleration

UDINT Brak based on CiA DS402
0x6884 Pto02 Profile deceleration raxe ramp based.on
0x6041 Pto01 Stateword

UINT Stat d based on CiA DS402
0x6841 Pto02 Stateword ate word based on
0x6061 Pto01 Modes of operation
display SINT Current operation mode based on CiA DS402
0x6861 Pto02 Modes of operation P
display
0x2001 Do Error register
Subindex 1: Do0102 Errorregister USINT
Subindex 2: Do0506 Errorregister
0x6064 Pto01 Positi tual val

X ov7 osition actual vaiue DINT Current position based on CiA DS402

0x6864 Pto02 Position actual value
0x606¢ Pto01 Velocity actual value ,

DINT C t d based on CiA DS402
0x686¢ Pto02 Velocity actual value vrrent speed based on

The function of the PTO axis interface is described in a separate chapter:

Kuhnke FIO 125
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2.3.6 Module Configuration

The multifunctional I/O interface is configured via pluggable modules that are plugged into the corresponding
slots. Only suitable modules can be inserted into the selected slot. This method is based on the "EtherCAT
Modular Device Profile".

Information

All slots must be equipped with a module.

Assignment of slots to connector pins

Due to the wide range of configuration options for the local inputs and outputs, there are different signals on
the pins on the system connector.

Slot \ Signal \ PIN PIN Signal Slot
TUE 1 0] o0 TUE 7
) TUE 2 1 [ 1 TUE 8 )
1 Ao01 2 | 2 A002 1
GND 3 | 3 GND
) A1 4 | 4 Ai03 )
GND 5 | 5 GND
] DI03 (Ai02) 6 | 6 DI09 (Ai04) .
GND 7 | 7 GND
DI04 (CNT1, ENC1 A, PTO02 LS-) 8 | 8 | DI10(CNT3, ENC2 A, PTO02 LS-)
5 DIO5(ENC1 B, PTO02 LS+) 9 | 9 DI11 (ENC2 B, PTO02 LS+) 6
DI06 (CNT2, ENC1 Z, PTO02 Ref) | 10 | 10 | DI12 (CNT4, ENC2 Z, PTO02 Ref)
. DO01 (PWMOT, FGO1, PTOO1 Clk) | 11 | 11 | DOO05 (PWMO03, FG02, PTO02 Clk)
DO02 (PWMO02, PTOO01 Dir) 12 | 12 DO06 (PWMO04, PTO02 Dir)
DOO03 (PTO01 enable) 13 | 13 DOO07 (PTOO02 enable)
9 DO04 (ENC1 24V) 14 | 14 D008 (ENC2 24V) 9
GND 15 | 15 GND
Logic 24V DC 16 | 16 Load 24 VDC
) GND 17 | 17 GND )
Kuhnke FIO 126
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Configuration - Overview of pluggable modules

Slot | Slot Name | Selection Function
1 Slot 1 Analog Outputs Ao01.. Ac02 [0..10V, 0..20mA, 4..20mA]
2 Slot 2 Analog Inputs Ai01, Ai03 [0..10V, 0..20mA, 4..20mA, 0..2.5V]
igi Di03
3 Slot 3 Digital Input .|
Analog Input Ai02 [0..10V]
igi Di09
4 Slot 4 Digital Input .|
Analog Input Ai04 [0..10V]
Tue04.. Di06
Digital Inputs, Encoders, Encoder 1
5 Slot 5 Event counter, PTO Inputs, | Event counter EvCt01.. EvCt02
Timestamp PTO Inputs 01 (LS-, LS+, Ref.)
TimestampO01.. Timestamp02
Tue10.. Di12
Digital Inputs, Encoders, Encoder 2
6 Slot 6 Event counter, PTO Inputs, | Event counter EvCt03.. EvCt04
Timestamp PTO Inputs 02 (LS-, LS+, Ref.)
Timestamp03.. Timestamp04
Digital Outputs Di01.. Di02
Digital Outputs, Frequency ["Ercauency Generator FGO1
7 Slot 7 Generator, PTO Outputs, au .y
PWM Pulse train Outputs PTOO01
Pulse width Modulated Outputs PwmQ01.. Pwm02
Digital Outputs Do05.. D06
Frequency Generator FG02
8 | Slots Digital outputs quency
Pulse train Outputs PTO02
Pulse width Modulated Outputs Pwm03.. Pwm04
9 Slot 9 Digital outputs Digital Outputs Thu03.. Thu04, ThuQ7.. Do08
Kuhnke FIO 127
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Configuration — Device
On the device, the configuration objects for the input delay of the digital inputs are already included in the
device's startup parameters.
Overview of objects
= 0x2164 Di Filter Select

Configuration Slot 1 Module: Analog Outputs Ao01, Ao02

The function of the slot is fixed, no modules can be plugged in.
Overview of objects
= 0x2370 Ao Mode select (Subindex 01: Ao01 Mode select, 02: Ao02 Mode Select )
o 1= Output off
o 2=A00.10V
o 3=A00.24mA
o 4=A04.20mA

Configuration Slot 2 — Module: Analog Inputs Ai01, Ai0O3

The function of the slot is fixed, no modules can be plugged in.
Overview of objects
= 0x2270 Slot 3 Function select (Subindex 01: Ai01 Mode Select, 03: Ai03 Mode Select)
o 1=Ai0..10V
o 2=Ai0..20mA
o 3=Ai4.20mA
o 4=Ai0.25V
= 0x2261 Ai Filter select
o 1 =No Filter
o 2= Pt1filter
= 0x2260 Ai Filter constant
o PT1 Filter Time Constant in Milliseconds

Configuration Slot 3
The function of the slot is determined by plugging in the respective module. Depending on the plugged-in
module, the default value is set for the selected function.
= 0x2270 Slot 3 Function select (Subindex 02: Slot 3 Function select)
o 0=DI
o 2=Al

Configuration Slot 3 — Module: Digital Input Di03

Overview of objects
= 0x2270 Slot 3 Function select (Subindex 02: Slot 3 Function select)
o 0=Dl

Configuration Slot 3 Module: Analog Input Ai02

Overview of objects
= 0x2270 Slot 3 Function select (Subindex 02: Slot 3 Function select)
o 2=Ai
= 0x2261 Ai Filter select
o 1=No Filter
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o 2=Pt1 filter
= 0x2260 Ai Filter constant
o PT1 Filter Time Constant in Milliseconds

Configuration Slot 4
The function of the slot is determined by plugging in the respective module. Depending on the plugged-in
module, the default value is set for the selected function.
= 0x2270 Slot 3 Function select (Subindex 04: Slot 4 Function select)
o 0=DI
o 2=Al

Configuration Slot 4 — Module: Digital Input Di09

Overview of objects
= 0x2270 Slot 3 Function select
o 0=DI

Configuration Slot 4 — Module: Analog Input Ai04

Overview of objects

= 0x2270 Slot 3 Function select
o 2=Al

= 0x2261 Ai Filter select
o 1 =No Filter
o 2=Pt1filter

= 0x2260 Ai Filter constant
o PT1 Filter Time Constant in Milliseconds
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Configuration Slot 5
The function of the slot is determined by plugging in the respective module. Depending on the plugged-in
module, the default value is set for the selected function.
= 0x2970 Slot 5 Function select
o 1=Encoder
o 2= Event Counter
o 3=PTO Input
o 4 =Timestamp

Configuration Slot 5 — Module: Digital Inputs Di04.. Di06

Overview of objects
= 0x2970 Slot 5 Function select
o 2 =Event Counter

Configuration Slot 5 — Module: Encoder 1

Overview of objects
= 0x2970 Slot 5 Function select
o 1=Encoder
= 0x2960 Enc1 Reference index sensitivity
o Reference on rising edge
o Reference on falling edge
o Reference on both edges

Configuration Slot 5 — Module: Event Counter EvCt01.. EvCt02

Overview of objects
= 0x2970 Slot 5 Function select
o 2 =Event Counter

Configuration Slot 5 — Module: PTO Inputs 01

Overview of objects
= 0x2970 Slot 5 Function select
o 3=PTO Input
= 0x2170 Di Mode Select
o 1 =Digital Input
o 2 = Special function enable, high active
o 3= Special function enable, low active

Configuration Slot 5 — Module: Timestamp 01 Timestamp 02

Overview of objects

= 0x2970 Slot 5 Function select
o 4 =Timestamp

= 0x2c10 Timestamp1_2 Resolution
o 1 =Resolution 1ys
o 2 =Resolution 0.1us
o 3 =Resolution 0.0125us

= 0x2c11 Timestamp1 Flank select
o Reference on rising edge
o Reference on falling edge
o Reference on both edges
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= 0x2c15 Timestamp2 Flank select
o Reference on rising edge
o Reference on falling edge
o Reference on both edges

Configuration Slot 6
The function of the slot is determined by plugging in the respective module. Depending on the plugged-in
module, the default value is set for the selected function.
= 0x3170 Slot 6 Function select
o 1=Encoder
o 2= Event Counter
o 3=PTO Input
o 4 =Timestamp

Configuration Slot 6 — Module: Digital Inputs Di10.. Di12

Overview of objects
= 0x3170 Slot 6 Function select
o 2 =Event Counter

Configuration Slot 6 — Module: Encoder 2

Overview of objects
= 0x3170 Slot 6 Function select
o 1= Encoder
= 0x3160 Enc2 Reference index sensitivity
o Reference on rising edge
o Reference on falling edge
o Reference on both edges

Configuration Slot 6 — Module: Event Counter EvCt03.. EvCt04

Overview of objects
= 0x3170 Slot 6 Function select
o 2 =Event Counter

Configuration Slot 6 — Module: PTO Inputs 02

Overview of objects
= 0x3170 Slot 6 Function select
o 3=PTO Input
= 0x2170 Di Mode Select
o 1 = Digital Input
o 2= Special function enable, high active
o 3 = Special function enable, low active

Configuration Slot 6 — Module: Timestamp 03 Timestamp 04

Overview of objects
= 0x3170 Slot 6 Function select
o 4 =Timestamp
= 0x3410 Timestamp3_4 Resolution
o 1 =Resolution 1us
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o 2 =Resolution 0.1us
o 3 =Resolution 0.0125us
= 0x3411 Timestamp3 flank select
o Reference on rising edge
o Reference on falling edge
o Reference on both edges
= 0x3415 Timestamp4 flank select
o Reference on rising edge
o Reference on falling edge
o Reference on both edges

Configuration Slot 7
The function of the slot is determined by plugging in the respective module. Depending on the plugged-in
module, the default value is set for the selected function.
= 0x2173 Slot 7 Mode select
1=THU
2 =PWM
3=FG
4=PTO

o O O O

Configuration Slot 7 — Module: Digital Outputs Do01.. Do02

= 0x2173 Slot 7 Mode select
o 1=THU

Configuration Slot 7 — Module: Pulsewidth Modulated Output PWMO01.. PWMO02

= 0x2173 Slot 7 Mode select
o 2=PWM

= 0x2174 Pwm Output mode select (Subindex 01: Do01 Pwm Output mode select, Subindex 02: Do02
Pwm Output mode select)

o 1=THU
o 2=PWM

= 0x2160 Pwm Output Frequency (Subindex 01: Pwm Output Frequency 0102)
o Pwm Output Frequency [Hz]

Configuration Slot 7 — Module: Frequency Generator FG01

= 0x2173 Slot 7 Mode select
o 3=FG

Configuration Slot 7 — Module: Pulsetrain Output PTO01

This module serves as a PTO axis interface.
= 0x2173 Slot 7 Mode select
o 3=PTO
0x6085 Pto01 Quick stop deceleration
0x6099 Pto01 Homing speeds — Subindex 1: Speed during search for switch
0x6099 Pto01 Homing speeds — Subindex 2: Speed during search for index
0x609a Pto01 Homing AccelerationPto01 Homing Acceleration
0x605e Pto01 Fault reaction code
0x3841 Pto01 Limit switch option code

84 348 80 8
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= Pto01 Motion profile type

Configuration Slot 8

Special function modules - FIO Mix111 (CoE)

The function of the slot is determined by plugging in the respective module. Depending on the plugged-in

module, the default value is set for the selected function.

= 0x2178 Slot 8 Mode select
1=THU
2 =PWM

o
O
O
o

3=FG

4=PTO

Configuration Slot 8 — Module: Digital Outputs Do05.. Thu06

= 0x2178 Slot 8 Mode select
1=THU

(o]

Configuration Slot 8 — Module: Pulsewidth Modulated Output PWMO03.. PWM04

= 0x2178 Slot 8 Mode select

2 =PWM

= 0x2174 Pwm Output mode select (Subindex 03: Do03 Pwm Output mode select, Subindex 04: Do04
Pwm Output mode select)

1=THU

2 =PWM

= 0x2160 Pwm Output Frequency (Subindex 02: Pwm Output Frequency 0304)

(o]

O

(o]

(o]

Pwm Output Frequency [HZz]

Configuration Slot 8 — Module: Frequency Generator FG02
= 0x2178 Slot 8 Mode select

O

3=FG

Configuration Slot 8 — Module: Pulsetrain Output PTO02

This module serves as a PTO axis interface.

= 0x2178 Slot 8 Mode select
3=PTO

4434 4 4 0 8

(o]

0x6885 Pto02 Quick stop deceleration

0x6899 Pto02 Homing speeds — Subindex 1: Speed during search for switch
0x6899 Pto02 Homing speeds — Subindex 2: Speed during search for index
0x689a Pto02 Homing acceleration

0x685e Pto02 Fault reaction code

0x4041 Pto02 Limit switch option code

Configuration Slot 9 — Module: Digital Outputs Do03.. Thu04, ThuO7.. Do08

= 0x217c Do Hs Mode select
Subindex 1: Do03 Mode Select, Subindex 3: Do07 Mode Select

Kuhnke FIO
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1=THU
2 =PTO Enable

Subindex 2: Do04 Mode Select, Subindex 4: Do08 Mode Select

1=THU
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= 2= Encoder Supply
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2.3.7 Special function: PTO — axis interface

The FIO Mix111 can control up to 2 motor power stages by means of pulse train outputs. The PTO axis
interface provides a clock and a direction signal and an enable signal for the motor power amplifier. It is also
possible to integrate limit and reference switches.

The PTO axis interface was designed based on EtherCAT / CANopen drive controllers with DS402. Our
motion control library "KICS FIO Stepper Control Library" provides function blocks and visualization
templates for operation.

2.3.7.1 Slot assignment of the PTO modules

The following figure shows the default mapping of internal I/Os

=[] EtherCAT_Master (EtherCAT Master)
= Bl Buscoupler 16011600 (Buscoupler 1601 1600 (694.400. 10))

= [ [Mixed (Mix111 (594.444.65)) | | Slots
ﬂj Slot_1 {Analog Outputs Ao01,.A002Z) 1
ﬂj Slot_2 (Analog Inputs AiD1.. Ai03) 2
M slot_3 (Digital Input DiD3) 3
M Slot_4 (Digital Input Di0g) 4
M slot_5 (Digital Inputs Di04..0is) 5 PTOO1 inputs
M slot_6 (Digital Inputs Di10..0i12) 6 PTOO02 inputs
B slot_7 (Digital Outputs Do01..Do032) 7 PTOO01 outputs
B slot_8 (Digital Qutputs Do05..Do0&) 8 PTOO02 outputs
(il slot_s (pigital Qutputs Do03..D004 Do07..Do08) 9 Optional PTO01, PTO02 Enable

Slots 5 and 6 can be configured as PTO inputs and slots 7 and 8 as PTO outputs. Right-click on the desired
slot and select "Plug Device". The following example describes the procedure for the slot 7 PTO01 outputs.
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=[] EtherCAT_Master (EtherCAT Master)
- Bl Buscoupler 15011600 (Buscoupler 1601 1600 (594.400. 10))
= W Mixed (Mix111 (594.444.65))
ﬁ Slat_1 (Analog Outputs Ao01.. AoDZ)
ﬁ Slot_2 (Analog Inputs Ai01..AI03)
Slot_3 (Digital Input Di03)
Slot_4 (Digital Input Di0g)
Slot_5 (Digital Inputs Di04..Di0&)

Slot_6 (Digital Inputs Di10..0i12) & Cut
Slot_7 (Digital Outputs Dol 1..Do032) Copy
Slot_g (Digital Outputs Do05, .Dal&) Paste

m Slot_2 (Digital Outputs Do03..Dol4 Do ¥ Delete

Refactoring 3

Funktionstest FIO Mix111 = .
Properties..,

Add Object

) Add Folder..,
| Plug Device...
Update Device...
(1" Edit Object
Edit Object With...

Edit |0 mapping
Import mappings from CSV...

Export mappings to C5V...

A window opens in which the modules available for the slot can be selected. For the PTO axis interface,
select the "Pulse Train Output" module.

[ Plug Device *
Name |Slot_?_1
Action
1zert device (@) Plug device () Update device
|5h’ing for a full text search | Vendor | <l vendors> il
MName Vendor Version Description
= m Fieldbuses
='- g EtherCAT
= n;ﬁ Module
m Digital Outputs Do01..Do02 Kendrion Kuhnke Automation GmbH 1] EtherCAT Module imported from Slave XML: 20241220 Mix 111, xml Devio
m Frequency Generator FGO1 Kendrion Kuhnke Automation GmbH 1] EtherCAT Module imported from Slave XML: 20241220 Mix 111, xml Devio
m Pulsetrain Qutput FTO01 Kendrion Kuhnke Automation GmbH 1] EtherCAT Module imported from Slave XML: 20241220 Mix 111, xml Devio
m |Pu|sewidﬁ'1 Modulated Qutputs PWMO1. . PWMO2 | Kendrion Kuhnke Automation GmbH 1] EtherCAT Module imported from Slave XML: 20241220 Mix111.xml Devio
£ >
Group by category [ ] Display all versions(for experts only) [] Display outdated versions
m Mame: Pulsewidth Modulated Outputs PWMO1..PWMO2 A
Vendor: Kendrion Kuhnke Automation GmbH
Categories: Module
Version: 0 =
Order Number: PWM Outputs =
Description: EtherCAT Module imported from Slave XML: 20241220 Mix111.xml Device: Pulsewidth Modulated Outputs PWMO 1. .PWMO2 . LY
Plug selected device into the slot
slot_7
&  (You can select another target node in the navigator while this window is open.)
Flug Device Close
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Confirm the selection by pressing the "Plug Device" button.

The procedure for assigning further PTO modules to the slots is the same. The following image shows the
maximum assignment of the PTO modules.
=[] EtherCAT_Master (EtherCAT Master)
= Bl Buscoupler16DI16D0 (Buscoupler 16D1 1600 (534.400. 10))
= W Mixed (Mix111 (594.444.65))

ﬂj Slot_1 {Analog Qutputs Ao01.. A00Z)
ﬂj Slot_2 (Analog Inputs Ai01..Ai03)
M  slot_3 (Digital Input Di03)
M Slot_4 (Digital Input Di0g)
M [Slot_5 (PTO Inputs 01)
M Slot_6 (PTO Inputs 02)
M Slot_7 (Pulsetrain Output PTOD1)
H slot_8 {Pulsetrain Output PTO0Z)
[ slot_g (Digital Cutputs Do03..Do04 Do07..Do0E)

2.3.7.2 Configuration of PTO modules
PTO Outputs (Slot 7, 8)

The PTO Outputs module has the following parameters. The parameters are defined by the application:
¢ QuickStop Deceleration (UDINT): Quick Stop Deceleration Ramp
o 2000 (Default)
Homing Speed Switch (UDINT): Search speed [Inc./s] for the detection of the switch
o 500 (Default)
¢ Homing Speed Edge (UDINT): Search speed [Inc./s] for the detection of the shift edge
o 50 (Default)
e Homing Acceleration (UDINT): Acceleration and Deceleration Ramp [Inc./s2]
o 2000 (Default)
e Fault Reaction Option Code: Behavior of the axis in the event of an error

o Slow Down Ramp: The engine is slowed down with the deceleration ramp [Inc./s2] set in
"Profile Deceleration". The engine is then switched off.

o Quick Stop Ramp The engine is braked with the deceleration ramp [Inc./s2] set in
"QuickStop Deceleration”. The engine is then switched off.

o Hard Stop
¢ Limitswitch Reaction Option Code: Behavior of the axle when driving over a limit switch

o Slow Down Ramp, QSA (Quick Stop Active): The engine is slowed down with the
deceleration ramp [Inc./s2] set in "Profile Deceleration". The motor remains energized

o Quick Stop Ramp, QSA (Quick Stop Active): The engine is slowed down with the
deceleration ramp [Inc./s2] set in "QuickStop Deceleration". The engine remains energized.

o Fault Reaction Option Code, Fault: The reaction set in "Fault Reaction Option Code" is
executed.

e Polarity (USINT): Reverse direction of rotation
o 0 - without reversal of rotation (default)
o 1 —with reversal of the direction of rotation
e Motion Profile Type: Type of acceleration and deceleration ramp
o Trapeze Ramp
o S Ramp
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PTO Outputs High-Side (Slot 9)

The module "Digital Outputs Highside" has 2 parameters that can be used for the use of the PTO axis
interface.

e Do0O3ModeSelect

o Digital Output

o PTO Enable (PTOO01)
e Do0O7ModeSelect

o Digital Output

o PTO Enable (PTO02)

If the motor power amplifier has an enable input, it can be operated with a "PTO Enable" output. The "PTO
Enable" output is operated by the Power State Machine.

PTO Inputs (Slot 5, 6)

The PTO module offers the possibility to use reference and/or limit switches. The following parameters are
available:

e Di02, Di03, Di04 ModeSelect (PTO01)
o Digital Input: Input is evaluated as standard input
o Special Function Enable, Low Active: Input is evaluated by the PTOO01 axis interface, switch
logic opener
o Special Function Enable, High Active: input is evaluated by the PTOO01 axis interface, switch
logic NO
e Di06, Di07, Di08 ModeSelect (PTO02)
o Digital Input: Input is evaluated as standard input
o Special Function Enable, Low Active: Input is evaluated by the PTOO02 axis interface, switch
logic opener
o Special Function Enable, High Active: input is evaluated by the PTOO02 axis interface, switch
logic NO
e Di02, Di03, Di04, Di06, Di07, Di08 FilterSelect
o No Filter
0.3ms
1.0ms
3.0ms
5.0ms
10.0ms
20.0ms

0O 0O O O O O
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2.3.7.3 Power State Machine — state machine of the PTO axis interface

In order to make the controller operational, it is necessary to go through a state machine. This is defined in
the CANopen standard DS402. State changes are requested in the Axis n Controlword 0x6040 object. The
actual state of the state machine can be seen from the object Axis n Statusword 0x6041.

Controlword

State changes are requested via Controlword. The following table lists the bit combinations that lead to the
corresponding state transitions. An X corresponds to a bit state that should not be taken into account. The
only exception is the fault reset: the transition is only requested by a rising edge of the bit.

Command Bit in Controlword Transition
7 3 2 1 0
Shutdown 0 X 1 1 0 1,5,8
Switch on 0 0 1 1 1 2
Disable 0 X X 0 X 6,7,9, 12
voltage
Quick stop 0 X 0 1 X 10
Disable 0 0 1 1 1 4
operation
Enable 0 1 1 1 1 3, 11
operation
Fault reset O X X X X 13
State Transitions
The diagram shows the possible state transitions.
Software cannot Not ready to .
rectify error switch on st
—> Switch on 47 13 | Fault
| disabled |
| A A
12 7 1 6 9
A \/ |
wichon
A
2 5 8

Quick stop
active

Kuhnke FIO
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[—————=

Switched on
|
“TTT7A
3 4
Operation
10 enabled

Fault reaction
active

Error occurs

Low-level power

Voltage for controller switched on
High-level voltage can be switched on

High-level power
Voltage for controller switched on

High-level voltage switched on
No torque on the motor

Torque

Voltage for controller switched on
High-level voltage switched on
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State without State with Selection of Selection of
voltage at voltage at operating mode operating mode No. of the transition (see
Motor Motor admissible not admissible Table for explanation)

Ready to switch on

Transition 1, 5, 8 to the "Ready to switch on" state (shutdown option)

Switched on

Transition 2 to the "Switched on" state (disable operation option):

Stop

When the bit 8 is set in the control word, the current travel order is stopped.

Fault

If a fault occurs, the engine is slowed down as defined in the "Fault Reaction Option Code".
Quick stop active

Transition 10 to the "Quick stop active" state
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Statusword
The following table lists the bit masks that break down the state of the PTO axis interface
Statusword Condition
15-8 7 6 3 2 1 0
X X 0 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 swtich 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
= —
zZ
218 g |u |2 |u |o |2
SO0 | ® a > w o %) x

The PTO axis interface changes to the "Switch on disabled" state after switching on and successful self-
testing.
In the event of an error, the PTO axis interface switches to the "Not ready to switch on" state.
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2.3.7.4 Profile Position Mode

The Profile Position Mode is used to move to positions relative to the last target position or absolutely to the
last reference position. During movement, limits for speed, acceleration and deceleration ramp and jerk are
taken into account.

To activate the mode, "Modes of operation"” must be set to the value "1" (see "Power State machine").

Controlword
The following bits in Controlword have a separate function:
e Bit 4 starts a driving order. This is executed at a transition from "0" to "1".

e Bit6: At"0", the target position is absolute, and at "1", the target position is relative to the current
position.

Statusword
The following bits in the status word have a separate function:
e Bit 10 (Target Reached): This bit is set to "1" when the last target has been reached

e Bit 12 (Set-point acknowledge): This bit confirms the receipt of a new and valid target point. It is set
and reset synchronously with the bit "New set-point" in the control word. An exception exists if a new
trip is started while another is not yet completed and the next trip is not to be completed until after
the first trip is completed. In this case, the bit is not reset until the command has been accepted and
the controller is ready to execute new driving commands. If a new travel order is sent even though
this bit is still set, the latest travel order is ignored. The bit is not set if one of the following conditions
occurs:

o The new target position can no longer be achieved if all boundary conditions are observed.

o Atarget position is already approached and a target position is already specified. A new
target position can only be specified after the current positioning has been completed.

o The new position is outside the valid range (Axis n Software position limit).
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2.3.7.5 Profile Velocity Mode

This mode operates the engine in Profile Velocity Mode with extended ramps.

To activate the mode, Modes of operation must be set to the value "3" (see "Power State machine").

Controlword
The following bits in the Axis n Controlword 0x6040 object have a separate function:

e Bit 2 is used to trigger an emergency stop. If it is set to "0", the engine performs emergency braking
with the ramp set in object 6085h. After that, the controller switches to the "Switch on disabled" state
(6040h).

e Bit 8 (Stop): When transitioning from "1" to "0", the motor accelerates to the target speed with the
launch pad set. At a transition from "0" to "1", the engine brakes and stops.
Statusword
The following bits in the Axis n Statusword 0x6041 object have a separate function:

Bit 10 (Target speed reached; Target Reached): This bit, in combination with the bit 8 in the control word,
indicates whether the target speed has been reached, is braked or the engine is stationary (see table).

Statusword | Controlword | Description
Bit 10 Bit 8
0 0 Target speed not reached
0 1 Axle brakes
1 0 Target speed reached
1 1 Speed of axis is 0
Kuhnke FIO 143
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2.3.7.6 Homing Mode

The homing mode is used to synchronize the actual position with a mechanical reference position of the
machine.

To activate the mode, "Modes of operation" must be set to the value "6" (see "Power State Machine").

Depending on the type of referencing, reference and/or limit switches are required to detect a mechanical
reference position of the machine. In this case, the corresponding PTO input module must be available in the
device tree and configured to match the application.

Controlword
The following bits in Controlword have a separate function:

e Bit 2: is used to trigger an emergency stop. If it is set to "0", the engine performs emergency braking
with the ramp set in "Quick Stop deceleration". After that, the engine goes into the "Switch on
disabled" state (see Power State machine).

e Bit 4: If the bit is set to "1", referencing is started. This is executed until either the reference position
has been reached or bit 4 is set to "0" again.
Statusword
The following bits in the Axis n Statusword 0x6041 object have a separate function:
6041h | 6041h | 6041h Description
Bit13 | Bit12 Bit 10
0 0 0 Homing run is executed
Reference run is interrupted or not started
Reference run started, but destination has not yet been reached
Reference run fully completed
Error during the homing run, engine is still turning
Error during the homing run, engine at a standstill

| = Ol O] O
ol O =| =~ O
= O =] O] =

Homing Speed

Speed for finding the reference and/or limit switch

Homing Acceleration
Acceleration and Deceleration Ramp [Inc./s2] for Homing Voyage
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Homing Method

The "homing method" determines the type of referencing, the selection is made via a numerical value.

Scope:

17
18
19
20
21
22
23
24
25
26
27
28
29
30
37

Homing on negative limit switch (falling edge)

Homing on positive limit switch (rising edge)

Homing on negative home switch (falling edge)

Homing on negative home switch (rising edge)

Homing on positive home switch (falling edge)

Homing on positive home switch (rising edge)

Homing on negative home switch, positive initial motion

Homing on negative home switch (rising edge), positive initial motion
Homing on positive home switch (rising edge), positive initial motion
Homing on positive home switch, positive initial motion

Homing on positive home switch, negative initial motion

Homing on positive home switch (rising edge), negative initial motion
Homing on negative home switch (rising edge), negative initial motion
Homing on negative home switch, negative initial motion

Homing on current position

The following parameters are available for the reference runs:

Homing speed switch: Speed at which the switch is searched
Homing speed edge: Speed at which the gear edge is detected
Homing acceleration: acceleration in homing mode

Kuhnke FIO 145
04.09.2025



Kendrion Kuhnke Automation GmbH Special function modules - FIO Mix111 (CoE)

Overview of the individual referencing types:

Method 17 refers to the negative limit switch.

i

negativer
Endschalter

Method 18 refers to the positive limit switch.

i (]

positiver
Endschalter

For methods 19 and 20, the left switching edge of the reference switch is used as a reference.
== 1
L1
| "
{19 J
STy
——20
= ‘
L@?ﬁ"

Referenz- |
schalter

For methods 21 and 22, the right switching edge of the reference switch is used as a reference.
f=(]] | ]
21

|
[—(‘ 19

-{2—|
|
7,

- (2 J

Referenz- ;
schalter l
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Methods 23 to 26 take into account the positive reference switch:

D D ' /'/ § § D
| (20) -
<o) e
L’ 24 - 4—:’\:/2—5 J
- = ‘
- 23 25’ ]

Referenz-
schalter
positiver
Endschalter " /, i |

Methods 27 to 30 take into account the negative reference switch:

i 1
[ iy | | |
! i % | | -

/ N ' I/,—'*- \\‘ |
\30 ] | 28 / |
? ‘AI'\ ;

29 - 27 —>

30—|%27

29 - 4—! 28
29 -] ( 27":T
<«—30) -{28)
i i
Referenz- | 7’
schalter
negativer ‘
Endschalter | i
' T r i

Method 37 does not perform any movement. The value "Home Offset" is taken as the current position value
for "Position Actual Value".
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2.3.7.7 CODESYS Motion Library - Overview

The CODESYS Motion Library KICS FIO Stepper Control operates the axle's power-state machine and
executes driving movements. It also contains diagnostic functions.

A demo project is available for download on our website.

Function blocks:
e MC_Halt

Special function modules - FIO Mix111 (CoE)

o If the axle stops, the current driving order remains active

—Axis
— Execute
—[Deceleration

MC_Halt

:= 2000]

Donef—
Busyp—
Errorf—
ErrorlDf—

]
e MC_Home

o Starts a homing drive of the axle.

—Axis
—Execute
—Home_0Offset

MC_Home

Donef—
Busyp—

Commandabortedf—

—Homing_Method

Errorp—
ErrorIDf—

o

e MC_InitAxis

o Initializes the input and output process image, as well as the end position and reference

switches
e MC_Jog

o Moves the axis in the positive or negative direction in the Velocity Mode profile and stops the

axis

—hxis
—[JogForward
—[JogBackward
—[Welocity
—{[Acceleration
—[Deceleration

MC_Jog

:= FALSE]
1= FALSE]
:= 500]
:=500]
:=500]

Busyp—
Commandabortedf—
Errorfp—

ErrorlDp—

o

e MC_MoveAbsolute

o Starts a positioning drive to an absolute position in Profile Position Mode

—Axis
—Execute

— Position
—[Welocity
—{[Acceleration
—[Deceleration

MC_MoveAbsolute

1= 500]
;= 500]
i=500]

—Change_Set_Immediately
—Change_0Of_Setpoint

Donep—

Busyp—
CommandAbortedf—
Errarp—

ErrorIDF—

]
e MC_MoveProfileVelocity

o Starts a speed-controlled ride in Profile Velocity Mode

Kuhnke FIO
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—Axis
—Bxecute
—[Velocity
—[Acceleration
—[Deceleration
—[ProfileType

MC_MoveProfileVelocity

1= 500]
1= 500]
1= 500]

= 0]

inVelocity
CommandAborted
Busy

Errar

ErrorlD

]
e MC_MoveRelative

o Starts a relative positioning starting from the current target position

—Axis
—Execute
—[Welocity
—[&cceleration
—[Deceleration
—[ProfileType

MC_MoveProfileVelocity

:= 500]
i=500]
1= 500]

= 0]

invelocity
CommandAbaorted
Busy

Errar

ErrarlD

(]
e MC_Power

o Operates the DS402 power state machine of the axis

MC_Power

—Axis Status—
—Enable bRegulatorReal Statef—
— bRegulatorOn bDrivestartRealstatef—
—bDriveStart Errorf—
ErrorIDf—
sActStatef—
Busyp—
o
e MC_ReadAxisError
o Reads the error messages of the axis
MC_ReadAxisError
—Axis Errorfp—
—[Enable = TRUE] ErrorCodef—
ErrorRegisterf—

o

e MC_ReadStatus

o Reads the status of the axis

—Axis
—[Enable

MC_ReadStatus

;= TRUE]

¥AxisWarning
AxisStater—
sAXisStatef—
whAxisErrark—
AxisErrorCodef—
¥FubErrar
FubErrarID
AxisErrorRegisterf—
ActPos

Actvel
RefDionel—
Modep—
¥LSMegativef—
¥LSPositiveR—
xRefSwitch
sfxisErrorCodef—

(]
e MC_Reset

o Acknowledges errors of the axis or function blocks

Kuhnke FIO
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—Axis
—Execute

MC_Reset

Donef—
Busyp—
Errorp—
ErrarIDE—

(@]

e MC_Stop

o Stops the axle and cancels the current driving order

—Axis
—Execute
—[Deceleration

MC_Stop

:= 20000]

Daone
Busy
Errar
ErrorilD

Kuhnke FIO
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2.3.7.8 CODESYS Motion Library — Usage

Before you can use the CODESYS Motion Library, you must first install it on your system. Under CODESYS
-> Tools menu, select > Library Repository. In the window that opens, click on the "Install" button. Now find
the storage path, select the library and click the "Open" button. Then the library will be installed on your
system.

Preconditions
You have already created a CODESY'S project and made the slot allocation. Otherwise, please create a new
CODESYS project first and assign the PTO modules to the slots.
=[] EtherCAT_Master (EtherCAT Master)
= Bl Buscoupler 16011600 {Buscoupler 1601 1600 (594.400. 10))
= W Mixed (Mix111 (594.444.65))
ﬂj Slot_1 {Analog Outputs Ao01.. AoDZ)
ﬂj Slot_2 {(Analog Inputs Ai01..AI03)
M Siot_3 (Digital Input Di03)
H slot_4 (Digital Input DiDg)
B [Slot_5 (PTO Inputs 01)
H Slot_s (PTO Inputs 02)
H slot_7 {Pulsetrain Output PTOO1)
H slot_8 (Pulsetrain Output PTO0Z)
[ slot_g {Digital Cutputs Do03..D004 Do07..Do0E)

Declarations

For each PTO axis interface, the first instances of the required function blocks and the axis itself must be
declared.

Add the Global Variable List object to your application.

{attribute 'qualified_only'}

VAR_GLOBAL
PTOO01 Axis Interface
Axis_1: KICS_FSC. AXIS_REF; Achstructure
Init_Axis_1: KICS_ FSC. MC_InitAxis; Initialization module
MC_Power_1: KICS_ FSC. MC_Power; FB instance for operating the Power State Machine
MC_Reset_1: KICS_ FSC. MC_Reset; FB instance for acknowledging errors
MC_Jog_1: KICS_ FSC. MC_Jog; FB Instance for Handrides
MC_MoveAbsolute_1: KICS_FSC. MC_MoveAbsolute; FB instance for trips in PP mode
MC_ReadStatus_1: KICS_ FSC. MC_ReadStatus; FB instance to display the current status
MC_Home_1: KICS_ FSC. MC_Home; FB Instance for Distance Trips

PTOO02 Axis Interface
Axis_2: KICS_ FSC. AXIS_REF; Achstructure
Init_Axis_2: KICS_ FSC. MC_InitAxis; Initialization module
MC_Power_2: KICS_FSC. MC_Power; FB instance for operating the Power State Machine
MC_Reset_2: KICS_ FSC. MC_Reset; FB instance for acknowledging errors
MC_Jog_2: KICS_ FSC. MC_Jog; FB Instance for Handrides
MC_MoveAbsolute_2: KICS_FSC. MC_MoveAbsolute; FB instance for trips in PP mode
MC_ReadStatus_2: KICS _FSC. MC_ReadStatus; FB instance to display the current status
MC_Home_2: KICS_FSC. MC_Home; FB Instance for Distance Trips

END_VAR
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Furthermore, a few variables within the PTO modules have to be declared in the device tree.

Double-click on the desired module in the device tree to open the device configurator. The procedure for the
"Pulse Train Output" module for PTOO01 is described below.

H Slot_7 x
Startup Parameters Find Filter Show all + ok Add FB for 10 Channel... Go to Instance
Module 10 Mapping Variable Mapping  Channel Address  Type  Unit  Description
+- " Asxis 1_Controlword P Pto01 Controlword %RQW12 UINT Pto01 Controlword
Information L KO Pto01 Modes of operation %QB26 SINT Pto01 Modes of operation
+-Fy PtoD1 Homing method %QB27 SINT Pto01 Homing method
+ " Pto01 Target postion %QD7 DINT Pto01 Target postion
+-Fg PtoD1 Profile velodity %QD8 UDINT Pto01 Profile velodty
+ "9 Pto01 Target velocity %QD9 UDINT Pto01 Target velodty
& KO Pto01 Profile acceleration %QD10 UDINT Pto01 Profile acceleration
e K‘ PtoD1 Profile deceleration %QD11 UDINT Pto01 Profile deceleration
+- 9 Axis1 Statusword @ PtoD1 Stateword YalW 14 UINT Pto01 Stateword
E o ] Pto01 Modes of operation display %IB30 SINT Pto01 Modes of operation display
S Do Error register:Do0102 Error register %831 USINT Do Error register:Do0102 Error register
S ] Pto01 Position actual value %ID8 DINT Pto01 Position actual value
E ] PtoD1 Velodity actual value %IDS DINT Pto01 Velodty actual value

wnNn =

@ = Create new variable

% = Mapto existingvariable

Reset Mapping

In the device configurator, select the "PTOO01 1/0O Mapping" tab.
Assign the variable name "Axis1_Statusword" to the channel "PTO01 Statusword"
Assign the variable name "Axis1_Controlword" to the channel "PTO01 Controlword"

4. In the "Always update variables" drop-down box, select "Enabled 1(...) from.
The procedure for PTO02 is analogous to PTOO01, select "Axis2_..."

Always updatevariables |Enabled 1 (use bus cyde task if not used in any task|

Next, the PTO_Enable signals are configured. The configuration is done in the "Digital Outputs Highside"
module. Open the Device Editor by double-clicking on the module.

DoHS Parameters
DoHS If0 Mapping

Status

Kuhnke FIO
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Parameter

# Do03ModeSelect
# Do04ModeSelect
# Do07ModeSelect
# Do0aModeSelect

Type

Enumeration of SINT
Enumeration of SINT
Enumeration of SINT
Enumeration of SINT

Value Default Yalue Unit
FTO Enable Digital Cutput
Digital Qutput Digital Cutput
FTO Enable Digital Cutput
Digital Cutput Digital Cutput

Description

Selects the operation mode
Selects the operation mode
Selects the operation mode
Selects the operation mode
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Program

In the example program, the two PTO axis interfaces are initialized in the POU "PLC_PRG". After
initialization, the function block instances are called cyclically.

PROGRAM PLC_PRG

VAR
xInit: BOOL,;
inci: INT;
END_ VAR

inci :=inci + 1;

(* Initialization of the input and output process data of the axis *)
IF NOT xInit THEN
GVL. Axis_1.Axis REF= Mixed; (* Reference to ETCSlave *)
GVL. Axis_1.pRXPdo := ADR(Axis1_Controlword);
GVL. Axis_1.pTXPdo := ADR(Axis1_Statusword);
GVL. Axis_1.iAxisSlot := 1;

GVL. Axis_2.Axis REF= Mixed; (* Reference to ETCSlave *)
GVL. Axis_2.pRXPdo := ADR(Axis2_Controlword);

GVL. Axis_2.pTXPdo := ADR(Axis2_Statusword);

GVL. Axis_2.iAxisSlot := 2;

xInit := TRUE;
END_IF

IF xInit THEN
After the initialization is complete, the required axis modules are
cyclically called

(*Axis 1%)

GVL. MC_Power_1(Axis := GVL. Axis_1);

GVL. MC_MoveAbsolute_1(Axis := GVL. Axis_1);
GVL. MC_Jog_1(Axis := GVL. Axis_1);

GVL. MC_ReadStatus_1(Axis := GVL. Axis_1);
GVL. MC_Reset_1(Axis := GVL. Axis_1);

GVL. MC_Home_1(Axis := GVL. Axis_1);

(*Axis 2%)

GVL. MC_Power_2(Axis := GVL. Axis_2);

GVL. MC_MoveAbsolute 2(Axis := GVL. Axis_2);

GVL. MC_Jog_2(Axis := GVL. Axis_2);

GVL. MC_ReadStatus_2(Axis := GVL. Axis_2);

GVL. MC_Reset_2(Axis := GVL. Axis_2);

GVL. MC_Home_2(Axis := GVL. Axis_2);
END_IF
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Visualization

In the CODESYS Motion library, visualization templates are provided for each function block, which make it
possible to test the function without much programming effort.

Add a visualization to the application in your project. To do this, right-click on "Application" and select "Add
Object" -> "Visualization" from the context menu. Then give the visualization a name and click on "Add"

The visualization editor with the added visualization opens. Furthermore, the available visualization objects
are displayed in the "Visualization Toolbox".

RN
Basic Special Controls

HTMLS Demo Contrals | Alarm Manager | Measurement Controls
Date/Time Controls Symbols

ImagePool_sm3 ImagePoolDialogs ImagePool_cnc_sm3
IP_VUM | Current project SM3_Basic
SM3_CNC KICS_FSC VisulserManagement Favarite

In the "KICS_FSC" tab, first select the visualization template "MC_Power" by dragging it to the desktop of the
visualization editor with the left mouse button pressed.

Enable Status @
RegulatorOn Assign parameters <MC_Powers R
DriveStart @ Assign the parameters forthe referenced visualization <MC_Powers. P
- %5 ......................
| Parameter Type Value . P
<™y m_Input MC  MC_POWER | R
Input Assistant
.. . Instance: %s :
@ = TextSearch Categories
. Variables A& MName Type
I T =1} appos Anplication
........................................ = @ ow VAR_GLOBAL
. @ [MC_Power_1 KICS_FSC.MC_Power
e | % MC_Power_2 KICS_FSC.MC_Fower

The Assign parameters <MC_Power> window appears. Click the selection button in the "Value" column EI
and search for the corresponding function block instance in the "Input Assistant" window that now opens,
and confirm the selection with OK (twice).

Add the following visualization templates in the same way:
e MC_ReadStatus

¢ MC_Reset
e MC_MoveAbsolute
e MC_Jog
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e MC_Home
e Optional: MC_Statusword (Here the axis is passed as a reference and not a FB instance)
e Optional: MC_Controlword (Here the axis is passed as a reference and not a FB instance)

A finished visualization could look like this

) visualization_Axisl X

MC_MoveAbsolute

I‘

Enable Status (2] Enable Execute Execute |
RegulaterOn |Regu\atorRealState.| Axis Error @ ‘RefDone @ ‘ ] ‘Posilmn %i | |Busy .| [ ] ‘Offset Wi | |
AxisWarnin @ 1 1 - 1
DriveStart DriveStartRealState @ - z - [ Velocity %d | [cma.abortea®] - - [ Method: %i | C.aborted @] -
AxisErrorCode §%x
s Bus @ + | Acceleration %d Emor @ - 1
i Fub Error @ ‘ . | | |
| Error .l | FubErroriD %d | 1 ‘ Deceleration %d | | ErroriD %d | 1 ErrorD %d | -
| ErroriD %d | |AclPos %I | ‘ LS Neg ° ‘ Change SetiImmediate . . Instance: %s
Instance: %s
|Acl\lel %1 | ‘ LS Pos ° ‘ Change of Setpoint
~ Mode %i Ref Switch 1
| Ceel e
oo o] B 5
. | 1 JogForvard
ErroriD %d Instance: %s JogBackward
Instance: %s NEREREES - [Velociy %d : :
-~ [ Acceleration %d CAboted @] -
.. " [Deceleration %d : :
[ErorD%a |-
. Instance: %s

For the second PTO axis interface, you can simply copy the complete visualization and change the
references of the visualization templates. To change the reference to the function block instance, click on a
visualization. In the properties you can now change the reference.

Properties
F Filter = | ¥4 Sort by = %l Sort order - Advanced
Property Value
Element name | GenElemInst_2
Type of element Frame
Clipping ]
Show frame Mo frame
Scaling type Anisotropic
Deactivate the background drawing ]
= References Cu:unfigur&..:|
- KICS_FSC.MC_Power ]
m_Input_MC GVL.MC_Power_1 f

2.3.7.9 CODESYS Motion Library — Functional Test

When all the above points have been performed, a functional test can be performed. Translate the project
(F11 or "Build" > "Build" menu). There should be no errors.

Connect to the FIO Controller 111 and then log in to the device.
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2.3.8 EtherCAT Configuration

The module supports two different operating modes

Operating Mode: Syncmanager Synchronous
The data exchange with the bus is triggered via the passing EtherCAT frame.

Operating Mode: Distributed Clocks

In order to record or output data to all participants at the same time at a certain time in an EtherCAT network,
all participants must work synchronously. For this purpose, there is a local clock in the EtherCAT slave
controllers, which is automatically synchronized by the EtherCAT master with the master clock in the
EtherCAT network with an accuracy of less than 100ns.

The EtherCAT slave controllers in the EtherCAT network generate interrupts synchronously. In this interrupt,
input data are recorded or output data is processed simultaneously.
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0x1000 Device type

Special function modules - FIO Mix111 (CoE)

| Object Code | Variable
Sub 0x00
Name Device type
Data Type UNSIGNED32
Access Ro
Default value 5001 (0x1389)
PDO Mapping No

5001 = Modular Device Profile

Kuhnke FIO
04.09.2025

157



Kendrion Kuhnke Automation GmbH Special function modules - FIO Mix111 (CoE)

0x1001 Error register

Object Code Variable

Sub 0x00

Name Error register
Data Type UNSIGNEDS8
Access Ro

Default value

PDO Mapping No

In the event of an error, the corresponding error bit is set. If the error no longer exists, it is automatically
deleted.

In this object, the following objects are assigned to each other:

7 6 5 4 3 2 1 0
ONE | RES PROF | COM | TEMP | VOL CUR | GENE

GEN: General error

CUR: Electricity

VOL: Voltage

TEMP: Temperature

COM: Communication
PROF: Device Profile

RES: reserved, always "0"
MAN: Manufacturer-specific
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0x1003 Pre-defined error field

Special function modules - FIO Mix111 (CoE)

| Object Code | Array

Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS
Access Rw

Default value 8

Low Limit 0

High Limit 0

PDO Mapping No

Sub 0x01

Name Standard error field 1
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping No

Access name

Pre-definederrorfield[0]

Sub 0x02

Name Standard error field 2
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping No

Access name

Pre-definederrorfield[1]

Sub 0x03

Name Standard error field 3
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping No

Access name

Pre-definederrorfield[2]

Sub 0x04

Name Standard error field 4
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping No

Access name

Pre-definederrorfield[3]

Sub

0x05

Kuhnke FIO
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Name Standard error field 5
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping No

Access name

Pre-definederrorfield[4]

Sub 0x06

Name Standard error field 6
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping No

Access name

Pre-definederrorfield[5]

Sub 0x07

Name Standard error field 7
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping No

Access name

Pre-definederrorfield[6]

Sub 0x08

Name Standard error field 8
Data Type UNSIGNED32
Access Ro

Default value

PDO Mapping No

Access name

Pre-definederrorfield[7]

If a new error occurs, it is entered in subindex 1. The existing entries in sub-indices 1 to 7 will be moved back
one place. The error on subindex 7 is removed.

The number of errors that have already occurred can be read from the object with the subindex 0. If a "0" is
written in this object, the count starts again.

Kuhnke FIO
04.09.2025

160



Kendrion Kuhnke Automation GmbH Special function modules - FIO Mix111 (CoE)

Bit
31 [30 [29 [28 |27 |26 |25 |24 |23 22 |21 |20 [19 |18 |17 |16
Error Register Error Origin Sub-Number

15 \14 \13 \12 \11 \10 \9 \8 7 \6 \5 \4 3 \2 \1 \0
Error Code

Error Register [31 ... 24]
Copy of the object 0x1001 after the error is triggered
Error Origin [23 ... 20]
Source of error in the device
OxF Module / Logical Device
0x1 Encoder 1
0x2 Encoder 2
0x3 Al/AO
Sub-Number [19 ... 16]

See table Error Code
Error Code [15 ... 0]

E(;Ejog Sub | Device Channel | Reaction Meaning

0x2110 |[Ox0 |Enc1/Enc2 None Overcurrent Supply Encoder
0x2320 |0x0 |AI/AO AO0 Output is set to zero Overtemperature Output Driver
0x2320 |0x1 |AI/AO AO1 Output is set to zero Overtemperature Output Driver
0x2320 |0x2 |Al/AO AO2 Output is set to zero Overtemperature Output Driver
0x2320 |0x3 |AI/AO AO3 Output is set to zero Overtemperature Output Driver
0x2330 |0x0 |AI/AO AOO0 Output is set to zero Open Circuit / Overvoltage
0x2330 |0x1 |Al/AO AO1 Output is set to zero Open Circuit / Overvoltage
0x2330 |0x2 |AI/AO AO2 Output is set to zero Open Circuit / Overvoltage
0x2330 |[0x3 |AI/AO AO3 Output is set to zero Open Circuit / Overvoltage
0x3100 |0Ox0 |Module None Undervoltage module

0x3110 |Ox1 |Enc1/Enc2 None Signal Integrity Error

0x5030 |O0x0 |AI/AO AIO None Current less than 4mA

0x5030 |OxA |AI/AO AlO None Lnopuur: doaurtizfe the parameterized
0x5030 |O0x1 |Al/AO Al1 None Current less than 4mA

0x5030 |[O0xB |AI/AO Al1 None Lnopuur: doaurtizfe the parameterized
0x5030 |0x2 |Al/AO Al2 None Current less than 4mA

0x5030 |0xC |A/AO | AI2 None L”opu“rf doa‘fizfe the parameterized
0x5030 |0x3 |AI/AO Al3 None Current less than 4mA

0x5030 |0xD |A/AO | AI3 None L”opu”rf doa‘fiZfe the parameterized
0x6100 |0x0 |Module gf)‘é'f;igr?;f”ger in Watchdog

0x7000 |Ox0 |Enc1/Enc2 None CRC Error EnDat

0x7000 |0Ox1 |Enc1/Enc2 None Encoder error EnDat

0x7000 |0Ox2 |Enc1/Enc2 None Timeout/Answer Format EnDat
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Device no longer in

0x8100 |0x0 | Module .
Operational

Communication
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0x1008 Manufacturer device name

Object Code Variable

Sub 0x00

Name Manufacturer device name
Data Type VISIBLE_STRING

Access Ro

Default value Mix111 (694.444.64)

PDO Mapping No

0x1009 Manufacturer hardware version

Object Code Variable

Sub 0x00

Name Manufacturer hardware version
Data Type VISIBLE_STRING

Access Ro

Default value 1.00

PDO Mapping No

0x100a Manufacturer software version

‘ Object Code ‘ Variable
Sub 0x00
Name Manufacturer software version
Data Type VISIBLE_STRING
Access Ro
Default value
PDO Mapping No
Kuhnke FIO
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0x1018 Identity object

Special function modules - FIO Mix111 (CoE)

Object Code Record

Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS8
Access Ro

Default value 0x04

PDO Mapping No

Sub 0x01

Name Vendor ID
Data Type UNSIGNED32
Access Ro

Default value 0x48554B
PDO Mapping No

Sub 0x02

Name Product code
Data Type UNSIGNED32
Access Ro

Default value 0x316BC
PDO Mapping No

Sub 0x03

Name Revision number
Data Type UNSIGNED32
Access Ro

Default value 0x00000001
PDO Mapping No

Sub 0x04

Name Serial number
Data Type UNSIGNED32
Access Ro

Default value 0x00000000
PDO Mapping No

Kuhnke FIO
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0x10f8 Timestamp Object

Special function modules - FIO Mix111 (CoE)

Object Code Variable

Sub 0x00

Name Timestamp Object

Data Type UNSIGNED64

Access Rw

Default value

PDO Mapping optional, TPDO only
Kuhnke FIO
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0x1600 Device Control

Special function modules - FIO Mix111 (CoE)

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x62000108
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x20000010
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Subindex[8]  Bit15..8
Length[8] Bit7..0

0x1601 Ao Output Control

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x23000010
PDO Mapping No
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Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x23100010
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
Data Type UNSIGNED32
Access Ro

Default value 0x64130120
PDO Mapping No

Sub 0x04

Name Mapping Entry 4
Data Type UNSIGNED32
Access Ro

Default value 0x64130220
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Sublindex[8] Bit 15..8 Subindex of the object to map
Length[8] Bit7..0 Length of the object to map

0x1602 Ai01 Control

Object Code Record

Sub 0x00

Name Subindex 000

Data Type UNSIGNEDS

Access Ro

Default value 1
PDO Mapping No

Sub 0x01

Name Mapping Entry 1

Data Type UNSIGNED32

Access Ro

Default value 0x22000010

PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
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Subindex[8] Bit 15..8 Subindex of the object to map
Length[8] Bit7..0 Length of the object to map

0x1603 Ai02 Control

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x22100010
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Subindex[8]  Bit 15..8 Subindex of the object to map
Length[8] Bit7..0 Length of the object to map

0x1604 Ai03 Control

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x22200010
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:
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Index[16] Bit 31..16
Subindex[8]  Bit 15..8
Length[8] Bit 7..0

0x1605 Ai04 Control

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Special function modules - FIO Mix111 (CoE)

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x22300010
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Sublindex[8] Bit 15..8
Length[8] Bit7..0

0x1606 Enc1 Control

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x28020010
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PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x6d090020
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Sublndex[8] Bit 15..8 Subindex of the object to map
Length[8] Bit7..0 Length of the object to map

0x1607 Enc2 Control

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x30020010
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x75090020
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped

Subindex[8]  Bit 15..8 Subindex of the object to map

Length[8] Bit7..0 Length of the object to map
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0x1608 Do0102 Control
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Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x21000010
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Sublndex[8]  Bit 15..8
Length(8] Bit 7..0

0x1609 Pwm0102 Control

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x21000010
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
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Data Type UNSIGNED32
Access Ro

Default value 0x21500120
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
Data Type UNSIGNED32
Access Ro

Default value 0x21500220
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Sublindex[8] Bit 15..8 Subindex of the object to map
Length[8] Bit7..0 Length of the object to map

0x160a FGO01 Control

Object Code Record

Sub 0x00

Name Sublndex 000

Data Type UNSIGNEDS8

Access Ro

Default value 2
Low Limit 2
High Limit 2
PDO Mapping No

Sub 0x01

Name Mapping Entry 1

Data Type UNSIGNED32

Access Ro

Default value 0x21000010

PDO Mapping No

Sub 0x02

Name Mapping Entry 2

Data Type UNSIGNED32

Access Ro

Default value 0x21550120

PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped

Sublndex[8] Bit 15..8 Subindex of the object to map
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Length[8] Bit7..0 Length of the object to map

0x160b Pto01 General Control

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x60400010
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x60600008
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
Data Type UNSIGNED32
Access Ro

Default value 0x60980008
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Subindex[8]  Bit 15..8 Subindex of the object to map
Length[8] Bit7..0 Length of the object to map

0x160c Pto01 PP Control

Object Code Record

Sub 0x00

Name Sublndex 000
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Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x687a0020
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x68810020
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Subindex[8]  Bit 15..8 Subindex of the object to map
Length[8] Bit7..0 Length of the object to map

0x160d Pto01 PV Control

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x60ff0020
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:
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Index[16]
Sublndex[8]
Length[8]

0x160e Pto01 VelAcc
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Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x68830020
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x68840020
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Subindex[8]  Bit 15..8 Subindex of the object to map
Length[8] Bit 7..0 Length of the object to map

0x1610 Do0506 Control

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit
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PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x21200010
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Subindex[8]  Bit 15..8
Length[8] Bit 7..0

0x1611 PwmO0304 Control

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x21200010
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x21500320
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
Data Type UNSIGNED32
Access Ro

Default value 0x21500420
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’ PDO Mapping

No
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Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16]
Sublindex[8]
Length[8]

Bit 31..16
Bit 15..8
Bit7..0

Index of the object to be mapped

Subindex of the object to map
Length of the object to map

0x1612 FG02 Control

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x21200010
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x21550220
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Sublndex[8] Bit 15..8
Length[8] Bit7..0

0x1613 Pto02 General Control

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Object Code Record

Sub 0x00

Name Sublndex 000

Data Type UNSIGNEDS8

Access Ro
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Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x68400010
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x68600008
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
Data Type UNSIGNED32
Access Ro

Default value 0x68980008
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Sublndex[8] Bit 15..8
Length[8] Bit7..0

0x1614 Pto02 PP Control

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
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Data Type UNSIGNED32
Access Ro

Default value 0x687a0020
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x68810020
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Sublindex[8] Bit 15..8 Subindex of the object to map
Length[8] Bit7..0 Length of the object to map

0x1615 Pto02 PV Control

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x68ff0020
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Sublndex[8] Bit 15..8 Subindex of the object to map
Length[8] Bit 7..0 Length of the object to map

0x1616 Pto02 VelAcc

Object Code Record
Sub 0x00
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Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x68830020
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x68840020
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Sublndex[8]  Bit 15..8
Length(8] Bit 7..0

0x1617 DoHs Control

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x21100010
PDO Mapping No
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Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Sublndex[8] Bit 15..8 Subindex of the object to map
Length[8] Bit7..0 Length of the object to map

0x1618 EvCt0102 Control

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x28020010
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x2b000120
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
Data Type UNSIGNED32
Access Ro

Default value 0x2b000210
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Index of the object to be mapped

Sublndex[8] Subindex of the object to map

Length[8] Length of the object to map
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Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x30020010
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x33000120
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
Data Type UNSIGNED32
Access Ro

Default value 0x33000210
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Subindex[8]  Bit 15..8 Subindex of the object to map
Length[8] Bit7..0 Length of the object to map

0x1a00 Device State

Object Code Record

Sub 0x00

Name Sublndex 000

Data Type UNSIGNEDS8

Access Ro
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Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x61000110
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x28010008
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Sublndex[8]  Bit 15..8
Length(8] Bit 7..0

0x1a01 Ao State

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x23010108
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
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Data Type UNSIGNED32
Access Ro

Default value 0x23010208
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Sublindex[8] Bit 15..8 Subindex of the object to map
Length[8] Bit7..0 Length of the object to map

0x1a02 Ai01 Input

Object Code Record

Sub 0x00

Name Sublndex 000

Data Type UNSIGNEDS8

Access Ro

Default value 2
Low Limit 2
High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1

Data Type UNSIGNED32

Access Ro

Default value 0x64030120

PDO Mapping No

Sub 0x02

Name Mapping Entry 2

Data Type UNSIGNED32

Access Ro

Default value 0x22010108

PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Sublndex[8] Bit 15..8 Subindex of the object to map

Length[8] Bit 7..0 Length of the object to map
0x1a03 Ai02 Input

Object Code Record

Sub 0x00
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Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x64030220
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x22010208
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Sublndex[8]  Bit 15..8
Length(8] Bit 7..0

0x1a04 Ai03 Input

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x64030320
PDO Mapping No
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Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x22010308
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Sublndex[8] Bit 15..8 Subindex of the object to map
Length([8] Bit7..0 Length of the object to map

0x1a05 Ai04 Input

Object Code Record

Sub 0x00

Name Sublndex 000

Data Type UNSIGNEDS8

Access Ro

Default value 2
Low Limit 2
High Limit 2
PDO Mapping No

Sub 0x01

Name Mapping Entry 1

Data Type UNSIGNED32

Access Ro

Default value 0x64030420

PDO Mapping No

Sub 0x02

Name Mapping Entry 2

Data Type UNSIGNED32

Access Ro

Default value 0x22010408

PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:
Index[16] Bit 31..16 Index of the object to be mapped
Sublndex[8] Bit 15..8 Subindex of the object to map
Length[8] Bit7..0 Length of the object to map
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Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x2c080120
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x2c080210
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Sublndex[8] Bit15..8
Length[8] Bit7..0

0x1a07 EvCt0304 CtVal

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
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Data Type UNSIGNED32
Access Ro

Default value 0x34080120
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x34080210
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Subindex[8]  Bit 15..8
Length(8] Bit 7..0

0x1a08 Enc1 Input

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x68040020
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x28300020
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
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Data Type UNSIGNED32
Access Ro

Default value 0x28030010
PDO Mapping No

Sub 0x04

Name Mapping Entry 4
Data Type UNSIGNED32
Access Ro

Default value 0x28100020
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Subindex[8]  Bit 15..8
Length(8] Bit 7..0

0x1a09 Enc2 Input

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x70040020
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x30300020
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
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Data Type UNSIGNED32
Access Ro

Default value 0x30030010
PDO Mapping No

Sub 0x04

Name Mapping Entry 4
Data Type UNSIGNED32
Access Ro

Default value 0x30100020
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Sublindex[8] Bit 15..8 Subindex of the object to map
Length[8] Bit7..0 Length of the object to map

Ox1a0a Do0102 State

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x20010108
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Sublndex[8] Bit 15..8 Subindex of the object to map
Length[8] Bit 7..0 Length of the object to map

Ox1a0b Pto01 PDS FSA State

Object Code Record
Sub 0x00
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Name Subindex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x60410010
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x60610008
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
Data Type UNSIGNED32
Access Ro

Default value 0x20010108
PDO Mapping No

Sub 0x04

Name Mapping Entry 4
Data Type UNSIGNED32
Access Ro

Default value 0x60fd0020
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Sublndex[8] Bit 15..8 Subindex of the object to map
Length[8] Bit 7..0 Length of the object to map

0Ox1a0c Pto01 PP State

Object Code Record
Sub 0x00
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Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x60640020
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Sublindex[8] Bit 15..8 Subindex of the object to map
Length[8] Bit7..0 Length of the object to map

0Ox1a0d Pto01 PV State

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x606c0020
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped

Sublndex[8] Bit 15..8 Subindex of the object to map

Length[8] Bit7..0 Length of the object to map
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0Ox1a0e Do0506 State
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Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x20010208
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Sublndex[8]  Bit 15..8
Length(8] Bit 7..0

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

0x1a10 Pto02 PDS FSA State

Object Code Record

Sub 0x00

Name Sublndex 000

Data Type UNSIGNEDS8

Access Ro

Default value 4
Low Limit 4
High Limit 4
PDO Mapping No

Sub 0x01

Name Mapping Entry 1

Data Type UNSIGNED32

Access Ro

Default value 0x68410010

PDO Mapping No

Sub 0x02

Name Mapping Entry 2
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Data Type UNSIGNED32
Access Ro

Default value 0x68610008
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
Data Type UNSIGNED32
Access Ro

Default value 0x20010208
PDO Mapping No

Sub 0x04

Name Mapping Entry 4
Data Type UNSIGNED32
Access Ro

Default value 0x68fd0020
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Sublndex[8]  Bit 15..8
Length(8] Bit 7..0

0Ox1a11 Pto02 PP State

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x68640020
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:
Index[16] Bit 31..16
Sublndex[8] Bit15..8

Kuhnke FIO
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Length[8] Bit 7..0

Ox1a12 Pto02 PV State

Length of the object to map

Special function modules - FIO Mix111 (CoE)

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x686C0020
PDO Mapping No

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Sublndex[8]  Bit 15..8
Length(8] Bit 7..0

0x1a13 DoHs State

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x20010308
PDO Mapping No
Kuhnke FIO 195

04.09.2025




Kendrion Kuhnke Automation GmbH

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Subindex[8]  Bit 15..8
Length[8] Bit 7..0

Ox1a14 Timestamp1 Input

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Special function modules - FIO Mix111 (CoE)

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x2¢120120
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x2c¢120220
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
Data Type UNSIGNED32
Access Ro

Default value 0x2c120320
PDO Mapping No

Sub 0x04

Name Mapping Entry 4
Data Type UNSIGNED32
Access Ro

Default value 0x2c120420
PDO Mapping No
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Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Subindex[8]  Bit 15..8
Length[8] Bit 7..0

0x1a15 Timestamp2 Input

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Special function modules - FIO Mix111 (CoE)

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x2¢160120
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x2c¢160220
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
Data Type UNSIGNED32
Access Ro

Default value 0x2c160320
PDO Mapping No

Sub 0x04

Name Mapping Entry 4
Data Type UNSIGNED32
Access Ro

Default value 0x2c160420
PDO Mapping No
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Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Subindex[8]  Bit 15..8
Length[8] Bit 7..0

0x1a16 Timestamp3 Input

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Special function modules - FIO Mix111 (CoE)

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x34120120
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x34120220
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
Data Type UNSIGNED32
Access Ro

Default value 0x34120320
PDO Mapping No

Sub 0x04

Name Mapping Entry 4
Data Type UNSIGNED32
Access Ro

Default value 0x34120420
PDO Mapping No
Kuhnke FIO 198

04.09.2025




Kendrion Kuhnke Automation GmbH

Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are

composed as follows:

Index[16] Bit 31..16
Subindex[8]  Bit 15..8
Length[8] Bit 7..0

Ox1a17 Timestamp4 Input

Index of the object to be mapped
Subindex of the object to map
Length of the object to map

Special function modules - FIO Mix111 (CoE)

Object Code Record

Sub 0x00

Name Sublndex 000
Data Type UNSIGNEDS
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Mapping Entry 1
Data Type UNSIGNED32
Access Ro

Default value 0x34160120
PDO Mapping No

Sub 0x02

Name Mapping Entry 2
Data Type UNSIGNED32
Access Ro

Default value 0x34160220
PDO Mapping No

Sub 0x03

Name Mapping Entry 3
Data Type UNSIGNED32
Access Ro

Default value 0x34160320
PDO Mapping No

Sub 0x04

Name Mapping Entry 4
Data Type UNSIGNED32
Access Ro

Default value 0x34160420
PDO Mapping No
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Each subindex (1-8) describes a mapped object. A mapping entry consists of four bytes, which are
composed as follows:

Index[16] Bit 31..16 Index of the object to be mapped
Sublndex[8] Bit 15..8 Subindex of the object to map
Length[8] Bit7..0 Length of the object to map

0x1c00 Sync Manager Communication Type

Object Code Array

Sub 0x00

Name Highest subindex supported
Data Type UNSIGNEDS8
Access Ro

Default value

Low Limit

High Limit

PDO Mapping No

Sub 0x01

Name Subindex 1
Data Type UNSIGNEDS8
Access Ro

Default value

PDO Mapping No

Sub 0x02

Name Subindex 2
Data Type UNSIGNEDS
Access Ro

Default value

PDO Mapping No

Sub 0x03

Name Subindex 3
Data Type UNSIGNEDS
Access Ro

Default value

PDO Mapping No

Sub 0x04

Name Subindex 4
Data Type UNSIGNEDS8
Access Ro

Default value

PDO Mapping No
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0x1c12 Sync Manager 2 PDO Assignment
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Object Code Array

Sub 0x00

Name Highest subindex supported
Data Type UNSIGNEDS8
Access Ro

Default value 23
PDO Mapping No

Sub 0x01

Name Subindex
Data Type UNSIGNED16
Access Rw

Default value 0x1600

PDO Mapping No

Sub 0x02

Name Subindex 2
Data Type UNSIGNED16
Access Rw

Default value 0x1601

PDO Mapping No

Sub 0x03

Name Subindex 3
Data Type UNSIGNED16
Access Rw

Default value 0x1602

PDO Mapping No

Sub 0x04

Name Subindex 4
Data Type UNSIGNED16
Access Rw

Default value 0x1603

PDO Mapping No

Sub 0x05

Name Subindex 5
Data Type UNSIGNED16
Access Rw

Default value 0x1604

PDO Mapping No
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Sub 0x06

Name Subindex 6
Data Type UNSIGNED16
Access Rw

Default value 0x1605

PDO Mapping No

Sub 0x07

Name Subindex 7
Data Type UNSIGNED16
Access Rw

Default value 0x1606

PDO Mapping No

Sub 0x08

Name Subindex 8
Data Type UNSIGNED16
Access Rw

Default value 0x1607

PDO Mapping No

Sub 0x09

Name Subindex 9
Data Type UNSIGNED16
Access Rw

Default value 0x1608

PDO Mapping No

Sub 0x0a

Name Subindex 10
Data Type UNSIGNED16
Access Rw

Default value 0x1609

PDO Mapping No

Sub 0x0b

Name Subindex 11
Data Type UNSIGNED16
Access Rw

Default value 0x160a

PDO Mapping No

Sub 0x0c

Name Subindex 12
Data Type UNSIGNED16
Access Rw
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Default value 0x160b

PDO Mapping No

Sub 0x0d

Name Subindex 13
Data Type UNSIGNED16
Access Rw

Default value 0x160c

PDO Mapping No

Sub 0x0e

Name Subindex 14
Data Type UNSIGNED16
Access Rw

Default value 0x160d

PDO Mapping No

Sub 0Ox0f

Name Subindex 15
Data Type UNSIGNED16
Access Rw

Default value 0x160e

PDO Mapping No

Sub 0x10

Name Subindex 16
Data Type UNSIGNED16
Access Rw

Default value 0x1610

PDO Mapping No

Sub Ox11

Name Subindex 17
Data Type UNSIGNED16
Access Rw

Default value Ox1611

PDO Mapping No

Sub 0x12

Name Subindex 18
Data Type UNSIGNED16
Access Rw

Default value 0x1612

PDO Mapping No

Sub 0x13
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Name Subindex 19
Data Type UNSIGNED16
Access Rw

Default value 0x1613

PDO Mapping No

Sub 0x14

Name Subindex 20
Data Type UNSIGNED16
Access Rw

Default value 0x1614

PDO Mapping No

Sub 0x15

Name Subindex 21
Data Type UNSIGNED16
Access Rw

Default value 0x1615

PDO Mapping No

Sub 0x16

Name Subindex 22
Data Type UNSIGNED16
Access Rw

Default value 0x1616

PDO Mapping No

Sub 0x17

Name Subindex 23
Data Type UNSIGNED16
Access Rw

Default value 0x1617

PDO Mapping No
0x1c13 Sync Manager 3 PDO Assignment

Object Code Array

Sub 0x00

Name Highest subindex supported
Data Type UNSIGNEDS8
Access Ro

Default value 23
PDO Mapping No

Sub 0x01
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Name Subindex
Data Type UNSIGNED16
Access Rw

Default value 0x1a00

PDO Mapping No

Sub 0x02

Name Subindex 2
Data Type UNSIGNED16
Access Rw

Default value Ox1a01

PDO Mapping No

Sub 0x03

Name Subindex 3
Data Type UNSIGNED16
Access Rw

Default value 0x1a02

PDO Mapping No

Sub 0x04

Name Subindex 4
Data Type UNSIGNED16
Access Rw

Default value 0x1a03

PDO Mapping No

Sub 0x05

Name Subindex 5
Data Type UNSIGNED16
Access Rw

Default value 0Ox1a04

PDO Mapping No

Sub 0x06

Name Subindex 6
Data Type UNSIGNED16
Access Rw

Default value 0x1a05

PDO Mapping No

Sub 0x07

Name Subindex 7
Data Type UNSIGNED16
Access Rw

Default value 0x1a06

Kuhnke FIO
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PDO Mapping No

Sub 0x08

Name Subindex 8
Data Type UNSIGNED16
Access Rw

Default value 0x1a07

PDO Mapping No

Sub 0x09

Name Subindex 9
Data Type UNSIGNED16
Access Rw

Default value 0x1a08

PDO Mapping No

Sub 0x0a

Name Subindex 10
Data Type UNSIGNED16
Access Rw

Default value 0x1a09

PDO Mapping No

Sub 0x0b

Name Subindex 11
Data Type UNSIGNED16
Access Rw

Default value Ox1a0a

PDO Mapping No

Sub 0x0c

Name Subindex 12
Data Type UNSIGNED16
Access Rw

Default value Ox1a0b

PDO Mapping No

Sub 0x0d

Name Subindex 13
Data Type UNSIGNED16
Access Rw

Default value Ox1a0c

PDO Mapping No

Sub 0x0e

Name Subindex 14
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Data Type UNSIGNED16
Access Rw

Default value Ox1a0d

PDO Mapping No

Sub 0Ox0f

Name Subindex 15
Data Type UNSIGNED16
Access Rw

Default value Ox1a0e

PDO Mapping No

Sub 0x10

Name Subindex 16
Data Type UNSIGNED16
Access Rw

Default value 0Ox1al0

PDO Mapping No

Sub Ox11

Name Subindex 17
Data Type UNSIGNED16
Access Rw

Default value Oxlall

PDO Mapping No

Sub 0x12

Name Subindex 18
Data Type UNSIGNED16
Access Rw

Default value Ox1al2

PDO Mapping No

Sub 0x13

Name Subindex 19
Data Type UNSIGNED16
Access Rw

Default value Ox1al3

PDO Mapping No

Sub 0x14

Name Subindex 20
Data Type UNSIGNED16
Access Rw

Default value Ox1lal4d

PDO Mapping No
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Sub 0x15

Name Subindex 21

Data Type UNSIGNED16

Access Rw

Default value 0xlal5

PDO Mapping No

Sub 0x16

Name Subindex 22

Data Type UNSIGNED16

Access Rw

Default value 0xl1lal6

PDO Mapping No

Sub 0x17

Name Subindex 23

Data Type UNSIGNED16

Access Rw

Default value 0xl1lal?7

PDO Mapping No
0x1c32 Sync Manager 2 Synchronization

Object Code Record

Sub 0x00

Name Highest subindex supported

Data Type UNSIGNEDS8

Access Ro

Default value 32
Low Limit 0
High Limit 8
PDO Mapping No

Sub 0x01

Name Synchronization Type

Data Type UNSIGNED16

Access Ro

Default value 0x10

PDO Mapping No

Sub 0x02

Name Cycle Time

Data Type UNSIGNED32

Access Ro
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Default value 0x20

PDO Mapping No

Sub 0x04

Name Synchronization Types supported
Data Type UNSIGNED16
Access Ro

Default value 0x10

PDO Mapping No

Sub 0x05

Name Minimum Cycle Time
Data Type UNSIGNED32
Access Ro

Default value 0x20

PDO Mapping No

Sub 0x06

Name Calc and Copy Time
Data Type UNSIGNED32
Access Ro

Default value 0x20

PDO Mapping No

Sub 0x08

Name Get Cycle Time
Data Type UNSIGNED16
Access Rw

Default value 0x10

PDO Mapping No

Sub 0x09

Name Delay Time

Data Type UNSIGNED32
Access Ro

Default value 0x20

PDO Mapping No

Sub 0x0a

Name SyncO Cycle Time
Data Type UNSIGNED32
Access Rw

Default value 0x20

PDO Mapping No

Sub 0x0b
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Name SM event missed

Data Type UNSIGNED16

Access Ro

Default value 0x10

PDO Mapping No

Sub 0x0c

Name Cycle time too small

Data Type UNSIGNED16

Access Ro

Default value 0x10

PDO Mapping No

Sub 0x20

Name Sync Error

Data Type BOOLEAN

Access Ro

Default value 0x01

PDO Mapping No
0x1c33 Sync Manager 3 Synchronization

Object Code Record

Sub 0x00

Name Highest subindex supported

Data Type UNSIGNEDS8

Access Ro

Default value 32
Low Limit 0
High Limit 8
PDO Mapping No

Sub 0x01

Name Synchronization Type

Data Type UNSIGNED16

Access Ro

Default value 0x10

PDO Mapping No

Sub 0x02

Name Cycle Time

Data Type UNSIGNED32

Access Ro

Default value 0x20

PDO Mapping No
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Sub 0x04

Name Synchronization Types supported
Data Type UNSIGNED16
Access Ro

Default value 0x10

PDO Mapping No

Sub 0x05

Name Minimum Cycle Time
Data Type UNSIGNED32
Access Ro

Default value 0x20

PDO Mapping No

Sub 0x06

Name Calc and Copy Time
Data Type UNSIGNED32
Access Ro

Default value 0x20

PDO Mapping No

Sub 0x08

Name Get Cycle Time
Data Type UNSIGNED16
Access Rw

Default value 0x20

PDO Mapping No

Sub 0x09

Name Delay Time

Data Type UNSIGNED32
Access Ro

Default value 0x10

PDO Mapping No

Sub 0x0a

Name SyncO Cycle Time
Data Type UNSIGNED32
Access Rw

Default value 0x20

PDO Mapping No

Sub 0x0b

Name SM event missed
Data Type UNSIGNED16
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Access Ro

Default value 0x20

PDO Mapping No

Sub 0x0c

Name Cycle time too small
Data Type UNSIGNED16
Access Ro

Default value 0x10

PDO Mapping No

Sub 0x20

Name Sync Error

Data Type BOOLEAN

Access Ro

Default value 0x01

PDO Mapping No
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0x2000 Device Controlword

Object Code Variable
Sub 0x00
Name Device Controlword
Data Type UNSIGNED16
Access Rw
Default value
PDO Mapping optional, RPDO only
Access name DeviceControlword
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RES
RES
0 = no action
1 = Perform Reset Device
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0x2001 Do Error register

Object Code Record

Sub 0x00

Name Highest sub-index supported

Data Type UNSIGNEDS8

Access Ro

Default value 3
PDO Mapping No

Sub 0x01

Name Do0102 Error register

Data Type UNSIGNEDS8

Access Ro

Default value 0
PDO Mapping optional, TPDO only

Access hame DoErrorregister.Do0102Errorregister

Sub 0x02

Name Do0506 Error register

Data Type UNSIGNEDS8

Access Ro

Default value 0
PDO Mapping optional, TPDO only

Access hame DoErrorregister.Do0506Errorregister

Sub 0x03

Name DoHs Error register

Data Type UNSIGNEDS8

Access Ro

Default value 0
PDO Mapping optional, TPDO only

Access hame DoErrorregister.DoHsErrorregister

7 6 5 4 3 2 1 0

ONE RES PROF | COM | TEMP | VOL CUR | GENE

GEN: General error

CUR: Electricity

VOL: Voltage

TEMP: Temperature

COM: Communication
PROF: Device Profile

RES: reserved, always "0"
MAN: Manufacturer-specific
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0x2004 Digital output state

Object Code Variable
Sub 0x00
Name Digital output state
Data Type UNSIGNED16
Access Ro
Default value 0
PDO Mapping optional, TPDO only
Access hame Digital output state
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0x2100 Do0102 Controlword
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Object Code Variable

Sub 0x00

Name Do0102 Controlword
Data Type UNSIGNED16

Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name Do0102Controlword
15 14 13 12 11 10 9 8 7 6 5 4 0
RES
RES
0 = no action
1 = Perform Reset Device
0x2110 Do HS Controlword
Object Code Variable
Sub 0x00
Name Do HS Controlword
Data Type UNSIGNED16
Access Rw
Default value
PDO Mapping optional, RPDO only
Access name DoHSControlword
15 14 13 12 11 10 9 8 7 6 5 4 0
RES
RES
0 = no action
1 = Perform Reset Device
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0x2120 Do0506 Controlword

Object Code Variable
Sub 0x00
Name Do0506 Controlword
Data Type UNSIGNED16
Access Rw
Default value
PDO Mapping optional, RPDO only
Access name Do0506Controlword
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RES
RES
0 = no action
1 = Perform Reset Device
Kuhnke FIO 217
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0x2150 Pwm Output Pulsewidth

Special function modules - FIO Mix111 (CoE)

Object Code Record

Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS8

Access Ro

Default value 4
PDO Mapping No

Sub 0x01

Name PwmO1 Output pulse width
Data Type REAL32

Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

PwmOutputPulsewidth.Pwm01Outputpulsewidth

Sub 0x02

Name PwmO02 Output pulse width
Data Type REAL32

Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

PwmOutputPulsewidth.Pwm020utputpulsewidth

Sub 0x03

Name PwmO3 Output pulse width
Data Type REAL32

Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

PwmOutputPulsewidth.Pwm030utputpulsewidth

Sub 0x04

Name PwmO04 Output pulse width
Data Type REAL32

Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

PwmOutputPulsewidth.Pwm04Outputpulsewidth

PWM Outputs: Pulse Width [%] 0.0 ... 100.0

Kuhnke FIO
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0x2155 FG Ouput Frequency

Special function modules - FIO Mix111 (CoE)

Object Code Record

Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS8

Access Ro

Default value

PDO Mapping No

Sub 0x01

Name FGO1 Output frequency
Data Type UNSIGNED32

Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

FGOuputFrequency.FGO10utputfrequency

Sub 0x02

Name FG02 Output frequency
Data Type UNSIGNED32

Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

FGOuputFrequency.FG020utputfrequency

Frequency Generator Outputs: Output Frequency [Hz] 0.0 ... 100000.0
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0x2160 Pwm Output Frequency

Special function modules -

FIO Mix111 (CoE)

Object Code Array

Sub 0x00

Name Highest sub-index supported

Data Type UNSIGNEDS8

Access Ro

Default value 2
PDO Mapping No

Sub 0x01

Name Pwm0102 Output frequency

Data Type UNSIGNED32

Access Ro

Default value 1000
Low Limit 0
High Limit 100000
PDO Mapping No

Access name PwmOutputFrequency[0]

Sub 0x02

Name Pwm0203 Output frequency

Data Type UNSIGNED32

Access Ro

Default value 1000
Low Limit 0
High Limit 100000
PDO Mapping No

Access name PwmOutputFrequency[1]
PWM Outputs: Output Frequency [Hz] 0.0 ... 50000.0
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0x2164 Di Filter Select

Special function modules -

FIO Mix111 (CoE)

Object Code Record

Sub 0x00

Name Highest sub-index supported

Data Type UNSIGNEDS8

Access Ro

Default value 12
PDO Mapping No

Sub 0x01

Name Dil Filter select

Data Type UNKNOWN

Access Ro

Default value 1
PDO Mapping No

Access hame DiFilterSelect.DilFilterselect

Sub 0x02

Name Di2 Filter select

Data Type UNKNOWN

Access Ro

Default value 1
PDO Mapping No

Access hame DiFilterSelect.Di2Filterselect

Sub 0x03

Name Di3 Filter select

Data Type UNKNOWN

Access Ro

Default value 1
PDO Mapping No

Access name DiFilterSelect.Di3Filterselect

Sub 0x04

Name Di4 Filter select

Data Type UNKNOWN

Access Ro

Default value 1
PDO Mapping No

Access hame DiFilterSelect.Di4Filterselect

Sub 0x05

Name Di5 Filter select

Data Type UNKNOWN
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Access Ro
Default value
PDO Mapping No

Access name

DiFilterSelect.Di5Filterselect

Sub 0x06

Name Dib6 Filter select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

DiFilterSelect.Di6Filterselect

Sub 0x07

Name Di7 Filter select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

DiFilterSelect.Di7Filterselect

Sub 0x08

Name Di8 Filter select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

DiFilterSelect.Di8Filterselect

Sub 0x09

Name Di9 Filter select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

DiFilterSelect.Di9Filterselect

Sub 0x0a

Name Dil0 Filter select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

DiFilterSelect.Dil10Filterselect

Sub

0x0b
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Name Dill Filter select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

DiFilterSelect.Dil1Filterselect

Sub 0x0c

Name Dil2 Filter select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

DiFilterSelect.Dil12Filterselect

Filter time settings for the digital entries (ENUM).

1 = No Filter
2=0.3ms
3=1.0ms

4 =3.0ms
5=5.0ms

6 =10.0ms
7 =20.0ms
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0x2170 Di Mode Select

Special function modules - FIO Mix111 (CoE)

Object Code Record

Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS8
Access Ro

Default value

PDO Mapping No

Sub 0x01

Name Di04 Mode select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

DiModeSelect.Di04Modeselect

Sub 0x02

Name Di05 Mode select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

DiModeSelect.Di05Modeselect

Sub 0x03

Name Di06 Mode select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

DiModeSelect.Di06Modeselect

Sub 0x04

Name Di10 Mode select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

DiModeSelect.Dil0Modeselect

Sub 0x05

Name Di1l1 Mode select

Data Type UNKNOWN
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Access Ro
Default value 1
PDO Mapping No
Access name DiModeSelect.Dil1Modeselect
Sub 0x06
Name Di12 Mode select
Data Type UNKNOWN
Access Ro
Default value 1
PDO Mapping No
Access hame DiModeSelect.Dil2Modeselect
1 = Digital Input
2 = Special function enable, high active
3 = Special function enable, low active
0x2173 Slot 7 Mode select
Object Code Variable
Sub 0x00
Name Slot 7 Mode select
Data Type UNKNOWN
Access Ro
Default value 1
PDO Mapping No
Access name Slot7Modeselect
The mode for the slot is selected by plugging in the corresponding module in the device tree.
1=THU
2 = PWM
3=FG
4=PTO
0x2174 Pwm Output mode select
Object Code Record
Sub 0x00
Name Highest sub-index supported
Data Type UNSIGNEDS8
Access Ro
Default value 4
PDO Mapping No
Sub 0x01
Name PwmO1 Output mode select
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Data Type UNKNOWN

Access Ro

Default value 1
PDO Mapping No

Access name PwmOutputmodeselect.Pwm010utputmodeselect
Sub 0x02

Name PwmO02 Output mode select

Data Type UNKNOWN

Access Ro

Default value 1
PDO Mapping No

Access name PwmOutputmodeselect.Pwm020utputmodeselect
Sub 0x03

Name PwmO03 Output mode select

Data Type UNKNOWN

Access Ro

Default value 1
PDO Mapping No

Access name PwmOutputmodeselect.Pwm030utputmodeselect
Sub 0x04

Name PwmO04 Output mode select

Data Type UNKNOWN

Access Ro

Default value 1
PDO Mapping No

Access hame PwmOutputmodeselect.Pwm040utputmodeselect

If the PWM module is plugged into the device tree, a single output can also be configured as a standard
output

1=THU
2 =PWM
0x2178 Slot 8 Mode select

Object Code Variable

Sub 0x00

Name Slot 8 Mode select

Data Type UNKNOWN

Access Ro

Default value 1
PDO Mapping No

Access name

Slot8Modeselect

The mode for the slot is selected by plugging in the corresponding module in the device tree.

1=THU
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2= PWM
3=FG
4=PTO

0x217c Do Hs Mode select

Special function modules - FIO Mix111 (CoE)

Object Code Record

Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS8
Access Ro

Default value

PDO Mapping No

Sub 0x01

Name Do03 Mode select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

DoHsModeselect.Do03Modeselect

Sub 0x02

Name Do04 Mode select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

DoHsModeselect.Do0O4Modeselect

Sub 0x03

Name Do07 Mode select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

DoHsModeselect.Do07Modeselect

Sub 0x04

Name Do08 Mode select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

DoHsModeselect.Do0O8Modeselect
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The following modes are available for the digital outputs DO03 and DOQ7

1 = Digital Output
2 =PTO enable

The following modes are available for the digital outputs DO04 and DO08

1 = Digital Output
2 = Encoder supply

0x2200 Ai01 Controlword

Object Code Variable

Sub 0x00

Name Ai01 Controlword
Data Type UNSIGNED16
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name Ai01Controlword
15 14 13 12 11 10 9 8 7 6 5 4 3 0
RES
RES
0 = no action
1 = Perform Reset Device

0x2201 Ai Error register

Object Code Record

Sub 0x00

Name Highest sub-index supported

Data Type UNSIGNEDS8

Access Ro

Default value 4
PDO Mapping No

Sub 0x01

Name AiO1 Error register

Data Type UNSIGNEDS8

Access Ro

Default value

PDO Mapping optional, TPDO only

Access hame AiErrorregister.AiOlErrorregister

Sub 0x02

Name AiO2 Error register
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UNSIGNEDS8

Access

Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AiErrorregister.AiO2Errorregister

Sub 0x03

Name AiO3 Error register
Data Type UNSIGNEDS
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AiErrorregister.AiO3Errorregister

Sub 0x04

Name AiO4 Error register
Data Type UNSIGNEDS8
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AiErrorregister.AiO4Errorregister

7 6 5 4

ONE | RES PROF | COM

TEMP

VOL

CUR | GENE

GEN: General error

CUR: Electricity

VOL: Voltage

TEMP: Temperature

COM: Communication
PROF: Device Profile

RES: reserved, always "0"
MAN: Manufacturer-specific

0x2210 Ai02 Controlword

In the configuration Ai 4... 20mA, a wire break is detected and displayed via the error register bit 1 and bit 5.

Object Code

Variable

Sub

0x00

Name

Ai02 Controlword

Data Type

UNSIGNED16

Access

Rw

Default value

PDO Mapping

optional, RPDO only

Access name

Ai02Controlword
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RES
RES
0 = no action
1 = Perform Reset Device
0x2220 Ai03 Controlword
Object Code Variable
Sub 0x00
Name Ai03 Controlword
Data Type UNSIGNED16
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

Ai03Controlword

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RES
RES
0 = no action
1 = Perform Reset Device
0x2230 Ai04 Controlword
Object Code Variable
Sub 0x00
Name Ai04 Controlword
Data Type UNSIGNED16
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access hame AiO4Controlword
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RES
RES
0 = no action
1 = Perform Reset Device
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0x2260 Ai Filter constant

Special function modules - FIO Mix111 (CoE)

Object Code Record

Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS8

Access Ro

Default value

PDO Mapping No

Sub 0x01

Name AiO1 Filter Constant
Data Type UNSIGNED16
Access Ro

Default value

PDO Mapping No

Access name

AiFilterconstant.AiO1FilterConstant

Sub 0x02

Name Ai02 Filter Constant
Data Type UNSIGNED16
Access Ro

Default value

PDO Mapping No

Access name

AiFilterconstant.AiO2FilterConstant

Sub 0x03

Name Ai03 Filter Constant
Data Type UNSIGNED16
Access Ro

Default value

PDO Mapping No

Access name

AiFilterconstant.AiO3FilterConstant

Sub 0x04

Name Ai04 Filter Constant
Data Type UNSIGNED16
Access Ro

Default value

PDO Mapping No

Access name

AiFilterconstant.AiO4FilterConstant

PT1 filter time in [ms]

0x2261 Ai Filter select

‘ Object Code

Record
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Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS8
Access Ro

Default value

PDO Mapping No

Sub 0x01

Name AiO1 Filter Select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

AiFilterselect.AiO1FilterSelect

Sub 0x02

Name Ai02 Filter Select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

AiFilterselect.Ai02FilterSelect

Sub 0x03

Name AiO3 Filter Select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

AiFilterselect.AiO3FilterSelect

Sub 0x04

Name Ai04 Filter Select

Data Type UNKNOWN

Access Ro

Default value

PDO Mapping No

Access name AiFilterselect.AiO4FilterSelect
1 = No filter
2 = Pt1 filter

0x2270 Slot 3 Function select

Object Code Record
Sub 0x00
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Name Highest sub-index supported
Data Type UNSIGNEDS
Access Ro

Default value

PDO Mapping No

Sub 0x01

Name Ai01 Mode select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

AiModeselect.Ai01Modeselect

Sub 0x02

Name Slot 3 Function select
Data Type UNKNOWN

Access Ro

Default value

PDO Mapping No

Access name

AiModeselect.Slot3Functionselect

Sub 0x03

Name Ai03 Mode select
Data Type UNKNOWN
Access Ro

Default value

PDO Mapping No

Access name

AiModeselect.Ai03Modeselect

Sub 0x04

Name Slot 4 Function select
Data Type UNKNOWN

Access Ro

Default value

PDO Mapping No

Access name

AiModeselect.Slot4Functionselect

The mode for the slot is selected by plugging in the corresponding module in the device tree.

0x2300 Ao01 Controlword

Object Code Variable

Sub 0x00

Name Ao01 Controlword

Data Type UNSIGNED16
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Access

Special function modules - FIO Mix111 (CoE)

Rw

Default value

PDO Mapping

optional, RPDO only

Access name

Ao0O1Controlword

15 14 13 12 11 10 8 7 6 5 4 3 2 1 0
RES
RES
0 = no action
1 = Perform Reset Device
0x2301 Ao Error register
Object Code Record
Sub 0x00
Name Highest sub-index supported
Data Type UNSIGNEDS8
Access Ro
Default value
PDO Mapping No
Sub 0x01
Name Ao01 Error register
Data Type UNSIGNEDS8
Access Ro
Default value
PDO Mapping optional, TPDO only
Access hame AoErrorregister.AoO1Errorregister
Sub 0x02
Name A002 Error register
Data Type UNSIGNEDS8
Access Ro
Default value
PDO Mapping optional, TPDO only
Access hame AoErrorregister.AoO2Errorregister
The error messages depend on the configuration of the outputs
Configuration 0... 20mA / 4... 20mA: In case of overload, bit 1 and bit 5 are set in the error register
Configuration 0... 10V: In case of overload, bit 2 and bit 5 are set in the error register.
7 6 5 4 3 2 1 0
ONE RES PROF | COM | TEMP | VOL CUR GENE
GEN: General error
CUR: Electricity
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VOL: Voltage

TEMP: Temperature

COM: Communication
PROF: Device Profile

RES: reserved, always "0"
MAN: Manufacturer-specific

0x2310 Ao02 Controlword

Special function modules - FIO Mix111 (CoE)

Object Code Variable

Sub 0x00

Name Ao02 Controlword
Data Type UNSIGNED16
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

Ao02Controlword

15 14 13 12 11 10 7 6 5 4 3 0
RES
RES
0 = no action
1 = Perform Reset Device

0x2370 Ao Mode select

Object Code Record

Sub 0x00

Name Highest sub-index supported

Data Type UNSIGNEDS8

Access Ro

Default value 2
PDO Mapping No

Sub 0x01

Name Ao01 Mode Select

Data Type UNKNOWN

Access Ro

Default value 1
PDO Mapping No

Access hame AoModeselect.Ao01ModeSelect

Sub 0x02

Name Ao02 Mode Select
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Data Type UNKNOWN

Access Ro

Default value

PDO Mapping No

Access name AoModeselect.Ao02ModeSelect
1 = Output off
2=Ao0..10V

3=A00..20mA
4=Ao4..20mA

0x2801 Enc1 Error register

Object Code Variable

Sub 0x00

Name Encl Error register
Data Type UNSIGNEDS8

Access Ro

Default value

PDO Mapping optional, TPDO only
Access hame EnclErrorregister
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0x2802 Enc01 Controlword

Object Code Variable
Sub 0x00
Name Enc01 Controlword
Data Type UNSIGNED16
Access Rw
Default value
PDO Mapping optional, RPDO only
Access name EncO1Controlword
7 6 5 4 3 2 1 0
RES
15 14 13 12 11 10 9 8 Module
MI CR RC Encoder
DIR2 DIR1 LD2 LD1 RC2 RC1 EventCnt
All modules:
RES: Rising Edge = Perform Reset Device
Encoder module
RC: Rising Edge = Reset Counter
CR: Rising Edge = Clear Reference
MI: 0 = index track is used, 1 = index track is escaped
Event counter module
RC1: Rising Edge = Reset Counter 01
RC2: Rising Edge = Reset Counter 02
LD1: Rising Edge = Load Preset Value for Counter 01
LD2: Rising Edge = Load Preset Value for Counter 02
DIR1: Counter 01 - 0 = Up counter / 1 = Down counter
DIR2: Counter 02 - 0 = Up counter / 1 = Down counter
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0x2803 Enc1 Stateword
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Object Code Variable

Sub 0x00

Name Encl Stateword

Data Type UNSIGNED16

Access Ro

Default value

PDO Mapping optional, TPDO only

Access hame EnclStateword

15 14 13 12 11 10 9 7 6 5 4 3 2 1 0

YOU Ovf | Ref

Ref = Encoder is referenced (index pulse)

Ovf = encoder had an overflow

DIR = direction of rotation

0 = CW (clockwise, clockwise)
1 = CCW (Counter Clockwise)

0x2810 Enc1 Index capture value

Object Code Variable

Sub 0x00

Name Encl Index capture value
Data Type INTEGER32

Access Ro

Default value

PDO Mapping optional, TPDO only
Access name Enclindexcapturevalue
Position value at the time of the last index impulse
0x2830 Enc1 Velocity value

Object Code Variable

Sub 0x00

Name Encl Velocity value

Data Type INTEGER32

Access Ro

Default value

PDO Mapping optional, TPDO only
Access name EnclVelocityvalue
Current speed value
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0x2960 Enc1 Reference index sensitivity
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Object Code Variable
Sub 0x00
Name Encl Reference index sensitivity
Data Type UNKNOWN
Access Ro
Default value 1
PDO Mapping No
Access hame EnclReferenceindexsensitivity
1 = Reference on Rising edge
2 = Reference on Falling edge
3 = Reference on both edges
0x2970 Slot 5 Function select
Object Code Variable
Sub 0x00
Name Slot 5 Function select
Data Type UNKNOWN
Access Ro
Default value 1
PDO Mapping No
Access name Slot5Functionselect
The mode for the slot is selected by plugging in the corresponding module in the device tree.
1 = Encoder
2 = Event Counter
3 = Pto inputs
4 = Digital inputs
5 = Timestamp
0x2b00 EvCt0102 Preset
Object Code Record
Sub 0x00
Name Highest sub-index supported
Data Type UNSIGNEDS8
Access Ro
Default value 2
PDO Mapping No
Sub 0x01
Name EvCtO1 Preset
Data Type UNSIGNED32
Access Rw
Default value
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PDO Mapping
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optional, RPDO only

Access name

EvCt0102Preset.EvCtO1Preset

Sub 0x02

Name EvCt02 Preset
Data Type UNSIGNED16
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

EvCt0102Preset.EvCt02Preset

Encoder: Preset value, which can be loaded using Controlword.

0x2c08 EvCt0102 Count value

Object Code Record

Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS8

Access Ro

Default value 2
PDO Mapping No

Sub 0x01

Name EvCt01 Count value

Data Type UNSIGNED32

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

EvCt0102Countvalue.EvCt01Countvalue

Sub 0x02

Name EvCt02 Count value
Data Type UNSIGNED16
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

EvCt0102Countvalue.EvCt02Countvalue

Event counter: Current Count

0x2c10 Timestamp1_2 Resolution

Object Code Variable

Sub 0x00

Name Timestampl_2 Resolution

Data Type UNKNOWN

Access Ro
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Default value 1
PDO Mapping No

Access hame Timestamp1l_2Resolution
Timestamp: Resolution

0x2c11 Timestamp1 Flank select

Object Code Variable

Sub 0x00

Name Timestamp1 Flank select

Data Type UNKNOWN

Access Ro

Default value 1
PDO Mapping No

Access name Timestamp1Flankselect

1 = Reference on Rising edge
2 = Reference on Falling edge
3 = Reference on both edges
0x2c12 Timestamp1

Object Code Record

Sub 0x00

Name Highest sub-index supported

Data Type UNSIGNEDS8

Access Ro

Default value 4
PDO Mapping No

Sub 0x01

Name Timestampl Most recent timestamp

Data Type UNSIGNED32

Access Ro

Default value 0
PDO Mapping optional, TPDO only

Access hame Timestampl.TimestamplMostrecenttimestamp

Sub 0x02

Name Timestamp1 Last timestamp

Data Type UNSIGNED32

Access Ro

Default value 0

PDO Mapping

optional, TPDO only

Access name

Timestampl.TimestamplLasttimestamp
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Sub 0x03

Name Timestamp1 Elapsed time
Data Type UNSIGNED32

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Timestamp1l.TimestamplElapsedtime

Sub 0x04

Name Timestamp1 Time since trigger
Data Type UNSIGNED32

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Timestampl.TimestamplTimesincetrigger

0x2c15 Timestamp2 Flank select

Object Code Variable

Sub 0x00

Name Timestamp?2 Flank select
Data Type UNKNOWN

Access Ro

Default value

PDO Mapping No

Access name Timestamp2Flankselect

1 = Reference on Rising edge
2 = Reference on Falling edge
3 = Reference on both edges

0x2c16 Timestamp2

Object Code Record

Sub 0x00

Name Highest sub-index supported

Data Type UNSIGNEDS

Access Ro

Default value

PDO Mapping No

Sub 0x01

Name Timestamp2 Most recent timestamp
Data Type UNSIGNED32

Access Ro
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Default value 0
PDO Mapping optional, TPDO only

Access hame Timestamp2.Timestamp2Mostrecenttimestamp

Sub 0x02

Name Timestamp2 Last timestamp

Data Type UNSIGNED32

Access Ro

Default value 0
PDO Mapping optional, TPDO only

Access name Timestamp?2.Timestamp2Lasttimestamp

Sub 0x03

Name Timestamp?2 Elapsed time

Data Type UNSIGNED32

Access Ro

Default value 0
PDO Mapping optional, TPDO only

Access name Timestamp2.Timestamp2Elapsedtime

Sub 0x04

Name Timestamp2 Time since trigger

Data Type UNSIGNED32

Access Ro

Default value 0

PDO Mapping

optional, TPDO only

Access name

Timestamp2.Timesincetrigger

0x3001 Enc2 Error register

Object Code Variable

Sub 0x00

Name Enc2 Error register
Data Type UNSIGNEDS
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

Enc2Errorregister
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0x3002 Enc02 Controlword

Object Code Variable
Sub 0x00
Name Enc02 Controlword
Data Type UNSIGNED16
Access Rw
Default value
PDO Mapping optional, RPDO only
Access name Enc02Controlword
7 6 5 4 3 2 1 0
RES
15 14 13 12 11 10 9 8 Modul
MI CR RC Encoder
DIR4 DIR3 LD4 LD3 RC4 RC3 EventCnt
All modules:
RES: Rising Edge = Perform Reset Device
Encoder module
RC: Rising Edge = Reset Counter
CR: Rising Edge = Clear Reference
MI: 0 = index track is used, 1 = index track is escaped
Event counter module
RC3: Rising Edge = Reset Counter 03
RC4: Rising Edge = Reset Counter 04
LD3: Rising Edge = Load Preset Value for Counter 03
LD4: Rising Edge = Load Preset Value for Counter 04
DIR3: Counter 01 - 0 = Up counter / 1 = Down counter
DIR4: Counter 02 - 0 = Up counter / 1 = Down counterr
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Object Code Variable

Sub 0x00

Name Enc2 Stateword

Data Type UNSIGNED16

Access Ro

Default value

PDO Mapping optional, TPDO only

Access hame Enc2Stateword

15 14 13 12 11 10 9 7 6 5 4 3 2 1 0

YOU Ovf | Ref

Ref = Encoder is referenced (index pulse)

Ovf = encoder had an overflow

DIR = direction of rotation

0 = CW (clockwise, clockwise)
1 = CCW (Counter Clockwise)

0x3010 Enc2 Index capture value

Object Code Variable

Sub 0x00

Name Enc2 Index capture value
Data Type INTEGER32

Access Ro

Default value

PDO Mapping optional, TPDO only
Access hame Enc2Indexcapturevalue
Position value at the time of the last index impulse
0x3030 Enc2 Velocity value

Object Code Variable

Sub 0x00

Name Enc2 Velocity value

Data Type INTEGER32

Access Ro

Default value

PDO Mapping optional, TPDO only
Access name Enc2Velocityvalue
Current speed value
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Object Code Variable
Sub 0x00
Name Enc2 Reference index sensitivity
Data Type UNKNOWN
Access Ro
Default value 1
PDO Mapping No
Access hame Enc2Referenceindexsensitivity
1 = Reference on Rising edge
2 = Reference on Falling edge
3 = Reference on both edges
0x3170 Slot 6 Function select
Object Code Variable
Sub 0x00
Name Slot 6 Function select
Data Type UNKNOWN
Access Ro
Default value 1
PDO Mapping No
Access name Slot6Functionselect
The mode for the slot is selected by plugging in the corresponding module in the device tree.
1 = Encoder
2 = Event Counter
3 = Pto inputs
4 = Digital inputs
5 = Timestamp
0x3300 EvCt0304 Preset
Object Code Record
Sub 0x00
Name Highest sub-index supported
Data Type UNSIGNEDS
Access Ro
Default value 2
PDO Mapping No
Sub 0x01
Name EvCt03 Preset
Data Type UNSIGNED32
Access Rw
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PDO Mapping

optional, RPDO only

Access name

EvCt0304Preset.EvCtO3Preset

Sub 0x02

Name EvCt04 Preset
Data Type UNSIGNED16
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

EvCt0304Preset.EvCtO4Preset

Event counter: Preset value, which can be loaded using Controlword

0x3408 EvCt0304 Count value

Object Code Record

Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS8

Access Ro

Default value 2
PDO Mapping No

Sub 0x01

Name EvCt03 Count value

Data Type UNSIGNED32

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

EvCt0304Countvalue.EvCt03Countvalue

Sub 0x02

Name EvCt04 Count value
Data Type UNSIGNED16
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

EvCt0304Countvalue.EvCt04Countvalue

Event Counter: Current Count

0x3410 Timestamp3_4 Resolution

Object Code Variable

Sub 0x00

Name Timestamp3_4 Resolution

Data Type UNKNOWN
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Access Ro

Default value 1
PDO Mapping No

Access name Timestamp3_4Resolution
0x3411 Timestamp3 flank select

Object Code Variable

Sub 0x00

Name Timestamp3 Flank select

Data Type UNKNOWN

Access Ro

Default value 1
PDO Mapping No

Access name Timestamp3Flankselect
0x3412 Timestamp3

Object Code Record

Sub 0x00

Name Highest sub-index supported

Data Type UNSIGNEDS8

Access Ro

Default value 4
PDO Mapping No

Sub 0x01

Name Timestamp3 Most recent timestamp

Data Type UNSIGNED32

Access Ro

Default value 0
PDO Mapping optional, TPDO only

Access hame Timestamp3.Timestamp3Mostrecenttimestamp

Sub 0x02

Name Timestamp3 Last timestamp

Data Type UNSIGNED32

Access Ro

Default value 0

PDO Mapping

optional, TPDO only

Access name

Timestamp3.Timestamp3Lasttimestamp

Sub 0x03
Name Timestamp3 Elapsed time
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Data Type UNSIGNED32

Access Ro

Default value 0
PDO Mapping optional, TPDO only

Access hame Timestamp3.Timestamp3Elapsedtime

Sub 0x04

Name Timestamp3 Time since trigger

Data Type UNSIGNED32

Access Ro

Default value 0
PDO Mapping optional, TPDO only

Access hame Timestamp3.Timesincetrigger
0x3415 Timestamp4 flank select

Object Code Variable

Sub 0x00

Name Timestamp4 Flank select

Data Type UNKNOWN

Access Ro

Default value 1
PDO Mapping No

Access name Timestamp4Flankselect
0x3416 Timestamp4

Object Code Record

Sub 0x00

Name Highest sub-index supported

Data Type UNSIGNEDS8

Access Ro

Default value 4
PDO Mapping No

Sub 0x01

Name Timestamp4 Most recent timestamp

Data Type UNSIGNED32

Access Ro

Default value 0

PDO Mapping

optional, TPDO only

Access name

Timestamp4.Timestamp4Mostrecenttimestamp

Sub

0x02
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Name Timestamp4 Last timestamp

Data Type UNSIGNED32

Access Ro

Default value 0
PDO Mapping optional, TPDO only

Access hame Timestamp4.Timestamp4Lasttimestamp

Sub 0x03

Name Timestamp4 Elapsed time

Data Type UNSIGNED32

Access Ro

Default value 0
PDO Mapping optional, TPDO only

Access name Timestamp4.Timestamp4Elapsedtime

Sub 0x04

Name Timestamp4 Time since trigger

Data Type UNSIGNED32

Access Ro

Default value 0
PDO Mapping optional, TPDO only

Access hame Timestamp4.Timestamp4Timesincetrigger

0x3801 Pto01 Error register

Object Code Variable
Sub 0x00
Name PtoO1 Error register
Data Type UNSIGNEDS8
Access Ro
Default value
PDO Mapping optional, TPDO only
Access hame PtoOlErrorregister
Bit7: Bit6: Bit5: Bit4: Bit3: Bit2: Bit1: BitO:
MFS Res. PROF COM TEMP VOLT CUR GENE
MFS: Set when a global error has occurred.
Res.: Always remains 0
PROF: Set when an interface-related error has occurred
COM: Set when a communication error has occurred
TEMP: Set when a temperature error has occurred
VOLT: Setwhen a voltage fault has occurred
CUR: Set when a power fault has occurred
GENE: Set when any error has occurred
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Object Code Variable

Sub 0x00

Name Pto01 Limit switch option code
Data Type UNKNOWN

Access Rw

Default value

PDO Mapping No

Access name

PtoO1Limitswitchoptioncode

e Slow Down Ramp, QSA (Quick Stop Active)
e Quick Stop Ramp, QSA (Quick Stop Active)
e Fault Reaction Option Code, Fault

0x4001 Pto02 Error register

Object Code Variable

Sub 0x00

Name Pto02 Error register
Data Type UNSIGNEDS8

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access hame PtoO2Errorregister
Bit7: Bit6: Bit5: Bit4: Bit3: Bit2: Bit1: BitO:
MFS Res. PROF COM TEMP VOLT CUR GENE

MFS: Set when a global error has occurred.
Res.: Always remains 0

PROF: Set when an interface-related error has occurred

COM:
TEMP: Set when a temperature error has occurred
VOLT: Setwhen a voltage fault has occurred
CUR: Set when a power fault has occurred
GENE: Set when any error has occurred

0x4041 Pto02 Limit switch option code

Set when a communication error has occurred

Object Code Variable

Sub 0x00

Name Pto02 Limit switch option code
Data Type UNKNOWN

Access Rw

Default value
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No

Access name

PtoO2Limitswitchoptioncode

Behavior of the axle when driving over a limit switch
e Slow Down Ramp, QSA (Quick Stop Active)
¢ Quick Stop Ramp, QSA (Quick Stop Active)
e Fault Reaction Option Code, Fault

0x603f Pto01 Error code

Object Code Variable

Sub 0x00

Name Pto01 Error code
Data Type UNSIGNED16
Access Ro

Default value

PDO Mapping optional, TPDO only
Access name PtoO1Errorcode

Detailed Error Message (UINT)

Value (hex) Kind  Description

2310 Error Current at the output of the controller too large

3120 Error Undervoltage fault module supply or axle supply

4210 Error Temperature error within the controller

6010 Error Watchdog

6200 Error Invalid driving order (limit switch active)

6320 Warning Acceleration value or deceleration value out of bounds
8100 Error Internal communication error between PLC and I/O controller
868A Error Positive limit switch exceeded

868B Error Negative limit switch exceeded

0x6040 Pto01 Controlword

Object Code Variable

Sub 0x00

Name Pto01 Controlword
Data Type UNSIGNED16
Access Rw

Default value

PDO Mapping optional, RPDO only
Access name PtoO1Controlword

Control word of the axle

This object controls the DS402 Power State Machine. Parts of this object depend on the currently selected

mode.

0x6041 Pto01 Stateword

Object Code

Variable
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Sub 0x00

Name Pto01 Stateword
Data Type UNSIGNED16
Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

PtoO1Stateword

State word of the axis

This object provides information about the condition of the drive controller as well as the DS402 Power State

Machine.

0x605e Pto01 Fault reaction code

Object Code Variable

Sub 0x00

Name Pto01 Fault reaction code
Data Type UNKNOWN

Access Rw

Default value

PDO Mapping No

Access name

PtoO1Faultreactioncode

Behavior of the axle in the event of an error

e Slow Down Ramp (using Ramp Profile Deceleration)
e Quick Stop Ramp (Verwendung der Rampe Quick Stop Ramp)

e Hard Stop

0x6060 Pto01 Modes of operation

Object Code Variable

Sub 0x00

Name Pto01 Modes of operation
Data Type INTEGER8

Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

PtoO1Modesofoperation

Axle Operating Mode (SINT)

0: No mode assigned / no mode change
1: Profile Position Mode

3: Profile Velocity Mode

6: Homing Mode

0x6061 Pto01 Modes of operation display

Object Code

Variable
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Sub 0x00

Name Pto01 Modes of operation display
Data Type INTEGER8

Access Ro

Default value

PDO Mapping optional, TPDO only

Access name

PtoO1Modesofoperationdisplay

Contains the current operating mode set in the Modes of Operation object. (SINT)

0x6064 Pto01 Position actual value

Object Code Variable

Sub 0x00

Name Pto01 Position actual value
Data Type INTEGER32

Access Ro

Default value

PDO Mapping optional, TPDO only
Access name PtoO1Positionactualvalue

Current Axis Position (DINT) [Inc.]

0x606¢ Pto01 Velocity actual value

Object Code Variable

Sub 0x00

Name Pto01 Velocity actual value
Data Type INTEGER32

Access Ro

Default value

PDO Mapping optional, TPDO only
Access name Pto01Velocityactualvalue

Current Axis Speed (DINT) [Inc./s]

0x607a Pto01 Target positionion

Object Code Variable

Sub 0x00

Name Pto01 Target positionion
Data Type INTEGER32

Access Rw

Default value

PDO Mapping optional, RPDO only
Access hame PtoO1Targetpositionion

Target Position [Inc.]
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Object Code Variable

Sub 0x00

Name Pto01 Home offset
Data Type INTEGER32

Access Rw

Default value

PDO Mapping optional, RPDO only
Access name PtoO1Homeoffset

Reference Run Offset (DINT) [Inc.]: Offset value to the actual machine zero point.

0x607e Pto01 Polarity

Object Code Variable

Sub 0x00

Name PtoO1 Polarity

Data Type UNSIGNEDS8

Access Rw

Default value 0
PDO Mapping No

Access name PtoO1Polarity

Reversal of the direction of rotation: 0=without, 1=with

0x6081 Pto01 Profile velocity

Object Code Variable

Sub 0x00

Name Pto01 Profile velocity
Data Type UNSIGNED32

Access Rw

Default value

PDO Mapping optional, RPDO only
Access name PtoO1Profilevelocity

Specifies the maximum travel speed in increments per second.

0x6083 Pto01 Profile acceleration

Object Code Variable

Sub 0x00

Name Pto01 Profile acceleration

Data Type UNSIGNED32

Access Rw

Default value

PDO Mapping optional, RPDO only
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PtoO1Profileacceleration

Specifies the maximum acceleration in increments/s2.

0x6084 Pto01 Profile deceleration

Object Code Variable

Sub 0x00

Name Pto01 Profile deceleration
Data Type UNSIGNED32

Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

PtoO1Profiledeceleration

Specifies the maximum braking acceleration in increments/s2.

0x6085 Pto01 Quick stop deceleration

Object Code Variable

Sub 0x00

Name Pto01 Quick stop deceleration

Data Type UNSIGNED32

Access Rw

Default value 2000
PDO Mapping No

Access name Pto01Quickstopdeceleration

Specifies the maximum Quick Stop braking acceleration in increments/s2.

0x6086 Pto01 Motion profile type

Object Code Variable

Sub 0x00

Name Pto01 Motion profile type

Data Type UNKNOWN

Access Rw

Default value 0
PDO Mapping No

Access name PtoO1Motionprofiletype
Ramp Type
Value ="0": Trapezoidal Ramp
Value ="3": jerk-limited ramp
0x6098 Pto01 Homing method

Object Code Variable

Sub 0x00
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Name Pto01 Homing method
Data Type INTEGER8
Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

PtoO1Homingmethod

Selection of the method for the homing run. The following methods are available

17 Homing on negative limit switch

18 Homing on positive limit switch

19 Homing on positive home switch

20 Homing on positive home switch

21 Homing on negative home switch

22 Homing on negative home switch

23 Homing on home switch, positive initial motion
24 Homing on home switch, positive initial motion
25 Homing on home switch, positive initial motion
26 Homing on home switch, positive initial motion
27 Homing on home switch, negative initial motion
28 Homing on home switch, negative initial motion
29 Homing on home switch, negative initial motion
30 Homing on home switch, negative initial motion
37 Homing on current position

0x6099 Pto01 Homing speeds

Object Code Array

Sub 0x00

Name Highest sub-index supported

Data Type UNSIGNEDS8

Access Ro

Default value 2
PDO Mapping No

Sub 0x01

Name Speed during search for switch

Data Type UNSIGNED32

Access Rw

Default value 500
PDO Mapping optional, RPDO only

Access name PtoO1Homingspeeds[0]

Sub 0x02

Name Speed during search for zero

Data Type UNSIGNED32

Access Rw

Default value 50
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No

Access name

PtoO1Homingspeeds[1]

Speed specification for the homing run
Subindex 1: Speed for finding the switch
Sub-index 2: Speed for finding the shift edge

0x609a Pto01 Homing Acceleration

Object Code Variable
Sub 0x00
Name Pto01 Homing Acceleration
Data Type UNSIGNED32
Access Rw
Default value 2000
PDO Mapping No
Access hame PtoO1HomingAcceleration
Acceleration value for the homing run
0x60a4 Pto01 Profile jerk
Object Code Variable
Sub 0x00
Name Pto01 Profile jerk
Data Type UNSIGNED32
Access Rw
Default value 0
PDO Mapping optional, RPDO only
Access name PtoO1Profilejerk
Ruck [Inc./s3]
0x60fd Pto01 Digital inputs
Object Code Variable
Sub 0x00
Name Pto01 Digital inputs
Data Type UNSIGNED32
Access Ro
Default value 0
PDO Mapping optional, TPDO only
Access name PtoO1Digital Inputs
Bit 0 = Negative Limit Switch
Bit 1 = Positive limit switch
Bit 2 = Reference Shader
0x60ff Pto01 Target velocity
‘ Object Code Variable
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Sub 0x00

Name Pto01 Target velocity
Data Type UNSIGNED32

Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

PtoO1Targetvelocity

Target Speed in increments/s2

0x6100 Di Read input 16-bit

Object Code Array

Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS8

Access Ro

Default value

PDO Mapping No

Sub 0x01

Name Read input 01h to 10h
Data Type UNSIGNED16

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

DiReadinput16-bit[0]

device by default.

In this object, the physical input state of the digital inputs is mapped. The object is always mapped on the

15 |14 |13 [12 | 11 10 9 8 7 6 5 4 3 2 1 0
Di12 | DI11 | DI10 | DI9 | DI8 Di7 |Dl6e | DI5 |Di4 | DI3 |DI2 | DM

0x6200 Do Write output 8-bit

Object Code Array

Sub 0x00

Name Highest sub-index supported

Data Type UNSIGNEDS8

Access Ro

Default value

PDO Mapping No

Sub 0x01

Name Subindex 1

Data Type UNSIGNEDS8
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Rw

Default value

PDO Mapping

optional, RPDO only

Access name

DoWriteoutput8-bit[0]

This object contains the digital outputs. The object is always mapped on the device by default.

7 6 5 4 3 2 1 0

DO8 DO7 DO6 DO5 DO4 DO3 DO2 DO1
0x6403 Ai Read analogue input float

Object Code Array

Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS8
Access Ro

Default value

PDO Mapping No

Sub 0x01

Name Analogue input 01
Data Type REAL32

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AiReadanalogueinputfloat[0]

Sub 0x02

Name Analogue input 02
Data Type REAL32

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AiReadanalogueinputfloat[1]

Sub 0x03

Name Analogue input 03
Data Type REAL32

Access Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AiReadanalogueinputfloat[2]

Sub 0x04

Name Analogue input 04

Data Type REAL32
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Ro

Default value

PDO Mapping

optional, TPDO only

Access name

AiReadanalogueinputfloat[3]

This object contains the current measured value on the analog inputs. The measured value is configuration

dependent (V/mA)

0x6413 Ao Write analogue output float

Object Code Array

Sub 0x00

Name Highest sub-index supported
Data Type UNSIGNEDS8

Access Ro

Default value 2
PDO Mapping No

Sub 0x01

Name Analogue output 01

Data Type REAL32

Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

AoWriteanalogueoutputfloat[0]

Sub 0x02

Name Analogue output 02
Data Type REAL32

Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

AoWriteanalogueoutputfloat[1]

This object contains the output value of the analog outputs. The value depends on configuration (V/mA)

0x683f Pto02 Error code

Object Code Variable

Sub 0x00

Name Pto02 Error code
Data Type UNSIGNED16
Access Ro

Default value

PDO Mapping optional, TPDO only
Access name PtoO2Errorcode

Detailed Error Message (UINT)
Value (hex) Kind  Description

2310 Error Current at the output of the controller too large
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3120 Error Undervoltage fault module supply or axle supply

4210 Error Temperature error within the controller

6010 Error Watchdog

6200 Error Invalid driving order (limit switch active)

6320 Warning Acceleration value or deceleration value out of bounds
8100 Error Internal communication error between PLC and I/O controller
868A Error Positive limit switch exceeded

868B Error Negative limit switch exceeded

0x6840 Pto02 Controlword

Object Code Variable

Sub 0x00

Name Pto01 Controlword
Data Type UNSIGNED16
Access Rw

Default value

PDO Mapping optional, RPDO only
Access name Pto02Controlword

Control word of the axle

This object controls the DS402 Power State Machine. Parts of this object depend on the currently selected

mode.

0x6841 Pto02 Stateword

Object Code Variable

Sub 0x00

Name Pto02 Stateword
Data Type UNSIGNED16
Access Ro

Default value

PDO Mapping optional, TPDO only
Access name PtoO2Stateword

State word of the axis

This object provides information about the condition of the drive controller as well as the DS402 Power State

Machine.

0x685e Pto02 Fault reaction code

Object Code Variable

Sub 0x00

Name Pto02 Fault reaction code

Data Type UNKNOWN

Access Rw
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2
PDO Mapping No
Access nhame PtoO2Faultreactioncode
Behavior of the axle in the event of an error
e Slow Down Ramp (using Ramp Profile Deceleration)
e Quick Stop Ramp (using Rampe Quick Stop Ramp)
e Hard stop
0x6860 Pto02 Modes of operation
Object Code Variable
Sub 0x00
Name Pto02 Modes of operation
Data Type INTEGER8
Access Rw
Default value
PDO Mapping optional, RPDO only
Access name Pto02Modesofoperation
Axle Operating Mode (SINT)
0: No mode assigned / no mode change
1: Profile Position Mode
3: Profile Velocity Mode
6: Homing Mode
0x6861 Pto02 Modes of operation display
Object Code Variable
Sub 0x00
Name Pto02 Modes of operation display
Data Type INTEGER8
Access Ro
Default value 0
PDO Mapping optional, TPDO only
Access name Pto02Modesofoperationdisplay
Contains the current operating mode set in the Modes of Operation object. (SINT)
0x6864 Pto02 Position actual value
Object Code Variable
Sub 0x00
Name Pto02 Position actual value
Data Type INTEGER32
Access Ro
Default value
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optional, TPDO only

Access name

Pto02Positionactualvalue

Current Axis Position (DINT) [Inc.]

0x686¢ Pto02 Velocity actual value

Object Code Variable

Sub 0x00

Name Pto02 Velocity actual value
Data Type INTEGER32

Access Ro

Default value

PDO Mapping optional, TPDO only
Access name Pto02Velocityactualvalue

Current Axis Speed (DINT) [Inc./s]

0x687a Pto02 Target position

Object Code Variable

Sub 0x00

Name Pto02 Target position
Data Type INTEGER32

Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

PtoO2Targetpositionion

Target Position [Inc.]

0x687c Pto02 Home offset

Object Code Variable

Sub 0x00

Name Pto02 Home offset
Data Type INTEGER32

Access Rw

Default value

PDO Mapping

optional, RPDO only

Access name

Pto0O2Homeoffset

Reference Run Offset (DINT) [Inc.]: Offset value to the actual machine zero point.

0x687e Pto02 Polarity

Object Code

Variable
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Sub 0x00

Name PtoO1 Polarity

Data Type UNSIGNEDS8

Access Rw

Default value 0
PDO Mapping No

Access name

PtoO2Polarity

Reversal of the direction of rotation: 0=without, 1=with

0x6881 Pto02 Profile velocity

Object Code Variable

Sub 0x00

Name Pto02 Profile velocity
Data Type UNSIGNED32

Access rw

Default value

PDO Mapping optional, RPDO only
Access name Pto02Profilevelocity

Specifies the maximum travel speed in increments per second.

0x6883 Pto02 Profile acceleration

Object Code Variable

Sub 0x00

Name Pto02 Profile acceleration
Data Type UNSIGNED32

Access rw

Default value

PDO Mapping optional, RPDO only
Access name PtoO2Profileacceleration

Specifies the maximum acceleration in increments per s2.

0x6884 Pto02 Profile deceleration

Object Code Variable

Sub 0x00

Name Pto02 Profile deceleration
Data Type UNSIGNED32

Access rw

Default value

PDO Mapping optional, RPDO only
Access name Pto02Profiledeceleration

Specifies the maximum braking acceleration in increments per s2.

Kuhnke FIO
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0x6885 Pto02 Quick stop deceleration

Special function modules - FIO Mix111 (CoE)

Object Code Variable
Sub 0x00
Name Pto02 Quick stop deceleration
Data Type UNSIGNED32
Access rw
Default value 2000
PDO Mapping no
Access name Pto02Quickstopdeceleration
Specifies the maximum Quick Stop braking acceleration in increments per s2.
0x6886 Pto02 Motion profile type
Object Code Variable
Sub 0x00
Name Pto02 Motion profile type
Data Type UNKNOWN
Access rw
Default value 0
PDO Mapping no
Access name Pto02Motionprofiletype
Ramp type
Wert = "0": Trapeze ramp
Wert = "3": jerk-limited ramp
0x6898 Pto02 Homing method
Object Code Variable
Sub 0x00
Name Pto02 Homing method
Data Type INTEGER8
Access rw
Default value
PDO Mapping optional, RPDO only
Access name Pto02Homingmethod
Selection of the method for the homing. The following methods are available:
17 Homing on negative limit switch
18 Homing on positive limit switch
19 Homing on positive home switch
20 Homing on positive home switch
21 Homing on negative home switch
22 Homing on negative home switch
23 Homing on home switch, positive initial motion
24 Homing on home switch, positive initial motion
Kuhnke FIO 266
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25 Homing on home switch, positive initial motion
26 Homing on home switch, positive initial motion
27 Homing on home switch, negative initial motion
28 Homing on home switch, negative initial motion
29 Homing on home switch, negative initial motion
30 Homing on home switch, negative initial motion
37 Homing on current position

0x6899 Pto02 Homing speeds

Special function modules - FIO Mix111 (CoE)

Object Code Array

Sub 0x00

Name Highest sub-index supported

Data Type UNSIGNEDS8

Access ro

Default value 2
PDO Mapping no

Sub 0x01

Name Speed during search for switch

Data Type UNSIGNED32

Access rw

Default value 500
PDO Mapping optional, RPDO only

Access name Pto02Homingspeeds[0]

Sub 0x02

Name Speed during search for zero

Data Type UNSIGNED32

Access rw

Default value 50
PDO Mapping no

Access name Pto0O2Homingspeeds[1]
Speed specification for the homing
Subindex 1: Speed for searching the switch
Subindex 2: Speed for searching the switching edge
0x689a Pto02 Homing acceleration

Object Code Variable

Sub 0x00

Name Pto02 Homing acceleration

Data Type UNSIGNED32

Access rw

Default value 2000
PDO Mapping no
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’ Access name

Special function modules - FIO Mix111 (CoE)

PtoO2Homingacceleration

Acceleration value for the homing

0x68a4 Pto02 Profile jerk

Object Code Variable
Sub 0x00
Name Pto02 Profile jerk
Data Type UNSIGNED32
Access rw
Default value 0
PDO Mapping optional, RPDO only
Access name Pto02Profilejerk
jerk [Inc./s9]
0x68fd Pto02 Digital inputs
Object Code Variable
Sub 0x00
Name Pto02 Digital inputs
Data Type UNSIGNED32
Access Ro
Default value 0
PDO Mapping optional, TPDO only
Access hame Pto02Digitalinputs
Bit 0 = negative limit switch
Bit 1 = positive limit switch
Bit 2 = reference switch
0x68ff Pto02 Target velocity
Object Code Variable
Sub 0x00
Name Pto02 Target velocity
Data Type UNSIGNED32
Access rw
Default value 0
PDO Mapping optional, RPDO only
Access name PtoO2Targetvelocity
Target speed in increments per s?2
0x6804 Enc1 Position value
‘ Object Code Variable
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Sub 0x00

Name Encl Position value
Data Type INTEGER32

Access ro

Default value

PDO Mapping

optional, TPDO only

Access name

EnclPositionvalue

0x6d09 Enc1 Offset value

Object Code Variable

Sub 0x00

Name Encl Offset value
Data Type INTEGER32
Access rw

Default value

PDO Mapping

optional, RPDO only

Access name

Enc1Offsetvalue

0x7004 Enc2 Position value

Object Code Variable

Sub 0x00

Name Enc2 Position value
Data Type INTEGER32

Access ro

Default value

PDO Mapping

optional, TPDO only

Access name

Enc2Positionvalue

0x7509 Enc2 Offset value

Object Code Variable

Sub 0x00

Name Enc2 Offset value
Data Type INTEGER32
Access rw

Default value

PDO Mapping

optional, RPDO only

Access name

Enc20ffsetvalue
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2.3.10 Technical data

General

EtherCAT Slave Controller.............ccccoeen.n.e.
E-Bus connection ..........cccooeiiiiiiiiiiiiiieiee,
E-Bus-Load.......ccoooiiiiiiiiiiicccceccieee e,
1/O/Power connection ..........cccoeeeveeeieieeeeeeennnn.
POWEr SUPPIY ..
Potential separation............ccccoviiininiinne.
Order-NO. ......uueiieieieieceee e

Analog Inputs
QUANLILY oo

Type (A1, Al3) oo
Type (Al2, Al4) ..o,
Internal resistance (Voltage) ..........cccccoueeeee.
Internal resistance (current)..........cccceevnnnenn.
ResolUutioNn.........oeiiiiiii
Sampling rate ..o

Analog Outputs
QUANLILY oo

Load (Current) .......cceeevviieiiiiiieeeiieee e,
ReSOIUtION ..o
Update rate.......coooveieiiiiiiiiiiiie e,

Digital Inputs
QUANLILY oo

Signallevel ...

Fiter. .o
Configurable functions...........coccooiis

Kuhnke FIO
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ASIC ET1200

10-pole System plug inside housing
150mA

Plug 36-pole

24V DC (-15% ... +20%)

500V E-Bus / Power supply and 1/Os
694.444.66

2x0...10V,0(4) ... 20 mA
2x0...10V

>200 kQ

120 Q

12 Bit

<62,5 us

0..10V,0(4) ... 20 mA
>1000 Q (short-circuit-proof)
<500 Q (short-circuit-proof)

16 Bit

<=250 us

12

Off: -3...5V (EN 61131-3, Type 1)
On: 15V ... 30V

Single Ended Encoder
Event Counter
Timestamp

PTO Inputs
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Digital Outputs

QUANTILY oo 8

Type (Do01, Do02, Do05, Do0B)................... 4x Push-Pull 24V 0,25A

Type (D003, Do04, Do07, Do08)................... 4x High-Side 24V 0,5A

Configurable functions............ccccccviveeieiiiinnn, Output

....................................................................... Puls-width-modulation (100kHz @ Do01, Do02, Do05, Do06)
....................................................................... Frequency generator (100kHz @ Do01, Do05)
....................................................................... Pulse-Train-Outputs

(Axis 1 @ Do01, Do02 / Axis 2 @ Do05, Do06)

Linelength ..., <30 m shielded cable
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3 Appendix

3.1 Order data

3.1.1 Modules

Kuhnke FIO MiX04 (COE) .....ooiiiiiiiieiiesee et 694.444.64 / 192358
Kuhnke FIO MiX T ..o e 694.444 .66 / 202422

3.1.2 Accesoiries

Kuhnke FIO Shield Terminal 2X8mMIM ......ccoooimeee et 694 412 03/ 196.445
Kuhnke FIO Shield Terminal TXTAMM ......coovuuiiiiiiii et 694 412 04 / 196.446
Kuhnke FIO Shield Terminal 4X8mMIM ... .o 694 412 05/ 196.448
Kuhnke FIO Shield Terminal 2XTAMM ......cooouuuiiiiiieeeeee e e e s 694 412 06 / 197.524
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