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BEGKHUFF Foreword

1 Foreword

1.1 Notes on the documentation

Intended audience

This description is only intended for the use of trained specialists in control and automation engineering who
are familiar with the applicable national standards.

It is essential that the documentation and the following notes and explanations are followed when installing
and commissioning these components.

It is the duty of the technical personnel to use the documentation published at the respective time of each
installation and commissioning.

The responsible staff must ensure that the application or use of the products described satisfy all the
requirements for safety, including all the relevant laws, regulations, guidelines and standards.

Disclaimer

The documentation has been prepared with care. The products described are, however, constantly under
development.

We reserve the right to revise and change the documentation at any time and without prior announcement.

No claims for the modification of products that have already been supplied may be made on the basis of the
data, diagrams and descriptions in this documentation.

Trademarks

Beckhoff®, TwinCAT®, EtherCAT®, Safety over EtherCAT®, TWinSAFE®, XFC® and XTS® are registered
trademarks of and licensed by Beckhoff Automation GmbH.

Other designations used in this publication may be trademarks whose use by third parties for their own
purposes could violate the rights of the owners.

Patent Pending

The EtherCAT Technology is covered, including but not limited to the following patent applications and
patents: EP1590927, EP1789857, DE102004044764, DE102007017835 with corresponding applications or
registrations in various other countries.

The TwinCAT Technology is covered, including but not limited to the following patent applications and
patents: EP0851348, US6167425 with corresponding applications or registrations in various other countries.

EtherCAT.

EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

The reproduction, distribution and utilization of this document as well as the communication of its contents to
others without express authorization are prohibited.

Offenders will be held liable for the payment of damages. All rights reserved in the event of the grant of a
patent, utility model or design.

EPl1xxx, ERI1xxx Version: 1.3 5
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1.2 Safety instructions

Safety regulations

Please note the following safety instructions and explanations!

Product-specific safety instructions can be found on following pages or in the areas mounting, wiring,
commissioning etc.

Exclusion of liability

All the components are supplied in particular hardware and software configurations appropriate for the
application. Modifications to hardware or software configurations other than those described in the
documentation are not permitted, and nullify the liability of Beckhoff Automation GmbH & Co. KG.
Personnel qualification

This description is only intended for trained specialists in control, automation and drive engineering who are
familiar with the applicable national standards.

Description of instructions

In this documentation the following instructions are used.
These instructions must be read carefully and followed without fail!

A DANGER

Serious risk of injury!
Failure to follow this safety instruction directly endangers the life and health of persons.

Risk of injury!
Failure to follow this safety instruction endangers the life and health of persons.

A CAUTION

Personal injuries!
Failure to follow this safety instruction can lead to injuries to persons.

NOTE

Damage to environment/equipment or data loss
Failure to follow this instruction can lead to environmental damage, equipment damage or data loss.

@® Tip or pointer
1 This symbol indicates information that contributes to better understanding.

Version: 1.3 EPI1xxx, ERI1xxx
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Foreword

1.3 Documentation issue status
Version Changes
1.3 » Chapter "process data" added
1.2 + ERI1xxx added
* Introduction updated
» Technical Data updated
» Connection I0-Link Master updated
» Cabling updated
» Update chapter /O-Link Master and /O-Link Device
» Update structure
» Corrections
1.1.2 + EPI1008-000x - Technical Data updated
» EPI1802-002x - Technical Data updated
1.1.1 » Status LEDs for power supply updated
» Firmware update of the IO-Link device updated
1.1.0 » EPI1008-000x - Object description and parameterization updated
+ EPI1809-002x - Object description and parameterization updated
1.0.0 * First publication
0.6 » Corrections
0.5 « first preliminary version

Firm and hardware version

The documentation refers to the firm and hardware status that was valid at the time it was prepared.

The properties of the modules are subject to continuous development and improvement. Modules having
earlier production statuses cannot have the same properties as modules with the latest status. Existing
properties, however, are always retained and are not changed, so that these modules can always be

replaced by new ones.

The firmware and hardware version (delivery state) can be found in the batch number (D number) printed at

the side of the O-Link box module.

Syntax of the batch number (D number)
D: WW YY FF HH

WW - week of production (calendar week)
YY - year of production

FF - firmware version

HH - hardware version

Example with D No. 29 10 02 01:

29 - week of production 29
10 - year of production 2010
02 - firmware version 02

01 - hardware version 01

EPI1xxx, ERI1xxx Version: 1.3
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2 Product overview

2.1

Digital input modules

EPI1xxx, ERI1xxx Module overview

Module Signal connection |[Number of inputs |Filter (Default ad- Housing
justment)

EPI1008-0001 [» 9] 8 x M8 8 3.0ms Industrial housing

ERI1008-0001 [» 9] 8 x M8 8 3.0ms Zinc die-cast housing

EPI1008-0002 [» 9] 4 xM12 8 3.0ms Industrial housing

ERI1008-0002 [» 9] 4 xM12 8 3.0ms Zinc die-cast housing

EPI1809-0021 [» 12] 16 x M8 16 3.0ms Industrial housing, wide body

ERI1809-0021 [» 12] 16 x M8 16 3.0ms Zinc die-cast housing, wide body

EPI1809-0022 [» 12] 8 x M12 16 3.0ms Industrial housing, wide body

ERI1809-0022 [» 12] 8 x M12 16 3.0ms Zinc die-cast housing, wide body
8 Version: 1.3 EPI1xxx, ERIM1xxx
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Product overview

2.2 EPI11008-000x, ERI1008-000x

2.21

10-Link
interface Class A

Introduction

I0-Link status LED

ME IO
connection sockets

Labelling areas

Power supply
status display:

LED 24 V {L+)

EPIM1008-0001

Fig. 1: EPI1008-0001, ERI1008-0001

[0-Link
interface Class A

[O-Link status LED

M12 1O
connection sockets

Labelling areas

Power supply
status display:

LED 24\ (L+)

EPI1008-0002

Fig. 2: EPI1008-0002, ERI1008-0002

8 digital inputs, 24 V.
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The EPI11008 IO-Link box module with digital inputs acquires binary control signals from the process level,
and transfers them, electrically isolated, to the controller. The status of the signal is displayed by light
emitting diodes; the signal connection is made optionally through M8 connectors (EP11008-0001,
ERI1008-0001) or M12 connectors (EP11008-0002, ERI1008-0002). The sensors are supplied from Ug,

(derived from L,)

EPl1xxx, ERI1xxx
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The 10-Link box modules with zinc die-cast housing (ERIxxxx) are ready for use in harsh industrial and
process environments. With the fully sealed design and metal surfaces the ERI series is ideal for
applications requiring enhanced load capacity and protection against weld spatter, for example.

Quick links

Installation [P 20]

2.2.2

Technical Data

Technical data

EPI11008-0001 ‘ERI1008-0001 EPI11008-0002 ERI1008-0002

Communication

[O-Link

Data transfer rate

230,4 kBaud (COM 3)

|0-Link connection

1 x M12 connector a-coded

Specification version

I0-Link V1.1, Class A

Requirements 10-Link Master V1.1
Number of inputs 8
Input connections [»_26] M8 M12

Nominal input voltage

24 Ve (-15%/+20%)

Input filter (adjustable)

3,0 ms (default), adjustable between 0 ms and 20 ms

Input signal extension time
(adjustable)

0 ms (default), adjustable between 0 ms and 100 ms

"0" signal voltage

-3V...+5V (EN 61131-2, Type 3)

"1" signal voltage

+11V...+30 V (EN 61131-2, Type 3)

Input current

typically 3 mA (EN 61131-2, Type 3)

Module electronic supply

L.

Module electronic current
consumption

typically 100 mA from L,

Sensor current consumption

max. 0.5 A total, short-circuit proof

Sensor supply

Us, (derived from L,)

Process image

8 input bits

Housing

Industrial housing |Zinc die-cast
(polyamide) PA6

Industrial housing |Zinc die-cast
(polyamide) PA6

temperature during storage

Permissible ambient -25°C ... +60°C
temperature during operation
Permissible ambient -40°C ... +85°C

Vibration / shock resistance

conforms to EN 60068-2-6 / EN 60068-2-27

EMC resistance/emission

conforms to EN 61000-6-2 / EN 61000-6-4

Protection class

IP65, IP66, IP67 (conforms to EN 60529)
Please also note the chapter general operation conditions [P 85]

Installation position

variable

Approvals

CE, UL

10
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223 Process image

Input 0 to Input 7
The 10-Link device is connected to 10-Link Port1 of the IO-Link master (EP6224-2022).

You will find the 8 digital inputs of the module (here using the EPI1008-0001 as an example) under Input 0
to Input 7.
4 [EmR Box1 (EP6224-2022)
4 DeviceState Inputs Device
#] Device Diag
#| Device State
4 DeviceState Inputs
# State Chl
#] State Ch2
# State Ch3
#] State Chd
4 I0-Link Portl
# Input(
# Inputl
# Input 2
#1 Input 2
# Input 4
#1 Input 5
#| Input G
# Input?
10 Inputs Channel 2
10 Inputs Channel 3
10 Inputs Channel 4
B 10 Outputs Channel 2
B IO Qutputs Channel 3
B 10 Outputs Channel 4
- [ WeState
- [ InfoData

Fig. 3: EPI1008-000x, Process image

Also see about this
EPI1xxx, ERI1xxx - Process data [ 63]

EPI1xxx, ERI1xxx Version: 1.3 11
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2.3 EPI11809-002x, ERI1809-002x

2.3.1 Introduction

I0-Link
interface Class A

L+
I0-Link status LED ne
cig
e SN

.
ile

.
4

Ma 1o
connection sockets

Signal status display

Labelling areas

L} N
. g ;'._.' 4 6’1% - r 3 la oy TI+24¥DC Un
{ i - 59 GND
Power supply ©, et N ’L]— L 1 41 Input
status display: e = L

l\‘ d! ﬁlﬂ
@IS

(X}

& 7 b T 4 15
LED 24 V {L+) f e @
ONONO, RGN
BV b L] My 3-wire 2-wire
BECKMOFF LIV - BECKRQFF
. o
EPI1809-0021 ERI1809-0021 o Connector
connection assignment

Fig. 4: EPI11809-0021, ERI1809-0021

10-Link
interface Class A
L+

1
I0-Link status LED o e
[ B 41ciQ
M12 110 L 3 INC
connection sockets 11+ 24V DC Unt
al 2| Input B
. . 31 GND
Signal status display Tﬂ (l 1] InputA
- b 3lne.
Labelling areas
Power supply
status display:
LED 24 V {L+)
Fwire 2-wire
ERHB - a5 BECHMOFF
»
EPI1809-0022 ERI1M809-0022 o Connector
connection assignment

Fig. 5: EPI11809-0022, ERI1809-0022

16 digital inputs, 24 V.

The 10-Link box modules EPI11809-002x and ERI1809-002x with digital inputs acquire the binary control
signals from the process level and transmit them, in an electrically isolated form, to the controller. The state
of the signals is indicated by light emitting diodes. The signals are connected via M8 connectors
(EP11809-0021, ERI1809-0021) or M12 connectors (EP11809-0022, ERI1809-0022).

The sensors are supplied from Ug, (derived from L,).

The 10-Link box modules with zinc die-cast housing (ERIxxxx) are ready for use in harsh industrial and
process environments. With the fully sealed design and metal surfaces the ERI series is ideal for
applications requiring enhanced load capacity and protection against weld spatter, for example.

12 Version: 1.3 EPI1xxx, ERI1xxx
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Product overview

Quick links

Installation [P 20]

2.3.2

Technical data

Technical data

EPI11809-0021 ‘ ERI1809-0021 EP11809-0022

ERI1809-0022

Communication

IO-Link

Data transfer rate

230,4 kBaud (COM 3)

|O-Link connection

1 x M12 connector, a-coded

Specification version

I0-Link V1.1, Class A

Requirements 10-Link Master V1.1
Number of inputs 16
Input connections [»_26] M8 M12

Nominal input voltage

24 Ve (-15%/+20%)

Input filter (adjustable)

3,0 ms (default), adjustable between 0 ms and 20 ms

Input signal extension time
(adjustable)

0 ms (default), adjustable between 0 ms and 100 ms

"0" signal voltage

-3 V...+5 V (similar to EN 61131-2, Type 3)

"1" signal voltage

+11 V...+30 V (similar to EN 61131-2, Type 3)

Input current

typically 3 mA (similar to EN 61131-2, Type 3)

Module electronic supply

L.

Module electronic current
consumption

typically 100 mA from L, (without sensor current)

Sensor current consumption

max. 0.5 A total, short-circuit proof

Sensor supply

Us, (derived from L,)

Process image

16 input bits

during storage

Housing Industrial housing |Zinc die-cast Industrial housing |Zinc die-cast
(polyamide) PA6 |housing (polyamide) PA6 |housing

Permissible ambient temperature |-25°C ... +60°C

during operation

Permissible ambient temperature |-40°C ... +85°C

Vibration / shock resistance

conforms to EN 60068-2-6 / EN 60068-2-27

EMC resistance / emission

conforms to EN 61000-6-2 / EN 61000-6-4

Protection class

IP65, IP66, IP67 (conforms to EN 60529)
Please note the chapter General operation conditions [»_85]

Installation position

variable

Approvals

CE, UL

EPl1xxx, ERI1xxx

Version: 1.3

13




Product overview BEGKHUFF

2.3.3 Process image

Input 0 to Input 15
The 10-Link device is connected to 10-Link Port1 of the |10-Link master.

You will find the 16 digital inputs of the module (here using the EPI1809-0021 as an example) under Input 0
to Input 15.
4 [fmm Box1 (EP6224-2022)
P DeviceState Inputs Device
#] Device Diag
# Device State
P DeviceState Inputs
#1 State Chl
#1 State Ch2
# State Ch3
#1 State Ché
P 10-Link Portl
#] Input(
Input1
Input 2
Input 3
Input 4
Input 5
Input &
Input 7
Input &
Input 8
Input 10
Input 11
Input 12
Input13
Input 14
#] Inputl15
10 Inputs Channel 2
10 Inputs Channel 3
10 Inputs Channel 4
B 10 Outputs Channel 2
B 10 Outputs Channel 3
By 10 Qutputs Channel 4
[ WcState
- [ InfoData

Fig. 6: EPI1809-002x, Process image

LB LR R LR

Also see about this
EPI1xxx, ERI1xxx - Process data [ 63]

14 Version: 1.3 EPI1xxx, ERI1xxx
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3 I0-Link basics

IO-Link represents a communication system for the connection of intelligent sensors and actuators to an
automation system in the IEC 61131-9 standard under the designation "Single-drop digital communication
interface for small sensors and actuators" (SDCI).

The electrical connection data and the communication protocol are standardized and summarized in the I0-

Link specification.

® |O-Link specification

1 The development of the EP6224-xxxxxx was based on 10-Link specification 1.1. At the time of the
preparation of this documentation, the IO-Link specification is entering the IEC standardization and
will be adopted in extended form as IEC 61131-9. The new designation SDCI will be introduced at
the same time. As a member of the respective committee, Beckhoff supports the development of
IO-Link and reflects changes to the specification in its products.

3.1 I0-Link system configuration

An |0-Link system consists of an |0-Link master, one or more |O-Link devices and sensors or actuators. The
IO-Link master provides the interface to the higher-level controller and controls the communication with the
connected 10-Link devices. The EP6224-xxxx |O-Link master module from Beckhoff has four 10-Link ports,
each of which can be connected to an I0-Link-Device. |O-Link is therefore not a fieldbus, but a peer-to-peer
connection (see figure below).

EPI1xxx, ERI1xxx Version: 1.3 15
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10-Link Master
EtherCAT EP6224
Fieldbus

P | ejunnEe : : .l

Sensor (I0-Link Device)

10-Link
Peer-to-Peer
Connection
L
TwinCAT Master ::oe-:.-_il::s
(PLC)

- -- -
1| "‘:'m]/F\"-ll
-

-
4O:‘- 11]/._H+I-1

----
\)

M
mun': BECKHOFF
®

Sensors and
ﬁ‘ Actuators

Fig. 7: 10-Link overview: Peer-to-peer communication

16 Version: 1.3 EPI1xxx, ERI1xxx



BEGKHUFF I0-Link basics

The connected 10-Link devices have individual parameter information, which is detected during automatic
scanning with TwinCAT and transferred to the System Manager (see chapter "Basic function principles”,
integration of IO-Link devices). Module-specific information can be imported offline in the form of an 10-Link
Device Description (IODD) and transferred to TwinCAT.

* How to manually configure (physically non-existent) I0-Link masters and devices in TwinCAT is
described under the following two links: Offline configuration settings - TwinCAT (master) [» 29], 1.
Importing the device description IODD [P 56]

» How to configure physically existent |O-Link masters and devices in TwinCAT is described under the
following two links: Online configuration settings - TwinCAT (master) [» 35], 2. Automatic scanning of
the I0-Link ports [P 59]

3.2 Establishment of |IO-Link communication

Establishment of I0-Link communication

The establishment of the 10-Link communication is illustrated in Fig. Establishment of I0-Link
communication. This illustrates in particular the sequence when automatically scanning [P _59] the 10-Link
port.

|0-Link device is added to a Master _
port Device

| State: INIT
WakeUp Pulse

Indication to slave: UART Bytes are |-+
transmitted

Baud Rate Adjustment
Master try to build up a connection,
starting with the highest baud rate
(230kBaud / 38 4 kBaud / 4,8 kBaud)

/\

Ne communication
established

!

Successful communication

Communication
Parameter Exchange Error Codes
Master reads out Errors in the configuration
parameters like: VendorlD, are idicated by different
DevicelD, cycle time, error types
| Correct Configuration ‘ | Incorrect Configuration ‘
|
¥

Parameter Server
Stored values on the
parameter server are
transmitted to 1O Link

device Only for 10-Link V4.1

'

Cycle Data Exchange
Process date and value
status exchange starts

Fig. 8: Establishment of IO-Link communication

« If an IO-Link device is connected to a master port, the master attempts to establish communication. A
defined signal level, the WakeUp pulse, signals to the slave that UART bytes are to be sent from now
on.

From this point on, all data will be interpreted by the 10-Link slave as UART bytes.

* The master runs through all baud rates [P_19], starting with the fastest baud rate (COM3 = 230
kbaud). A successful connection has been established when the slave responds to the WakeUp pulse.

 First of all the master reads the basic parameters (Vendor ID, Device ID, process data length,
telegram type and cycle time) and compares them with the existing configuration.

EPI1xxx, ERI1xxx Version: 1.3 17
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3.3

If no connection could be established to the slave, or if the saved parameters differ from those read,
the corresponding error is output.
If the saved parameters differ from those read, the 10-Link device changes to the PREOP state.

If the 1O-Link device specification is V1.1, the parameter server [P 18] is now executed. If the O-Link
device specification is V1.0, this step is omitted and the device changes directly to OP.

Finally the cycle time is written and the device changes to OP. After that the master cyclically
exchanges data with the slave.

Device description IODD

IO-Link devices possess individual system information in the form of an 10 device description (IODD), which
contains:

Communication features

Device parameters with value range and default values
Identification, process and diagnostic data

Device data

Text description

Picture of the device

Vendor's logo

If the IODD is imported, then the device data are automatically detected during automatic scanning [»_59]
with TwinCAT and adopted in the System Manager (cf. integration of the IO-Link devices).

3.4

Parameter server

In order to be able to use the functionality of the parameter server, both the IO-Link master and the 10-Link
device must be specified to V1.1. The IO-Link revision of the device can be read for the individual port under

Settings [»_63]. The Beckhoff IO-Link master supports specification V1.1 from FW 07.

The parameter server in the 10-Link master contains parameter data that are saved in the O-Link
device. The memory capacity is max. 2 kbyte (including header).

If the 10-Link-Device is exchanged, then the data are loaded from the parameter server into the new
device. The requirement for this is that the device is of the same type (VendorID & DevicelD must be
the same).

If a new 10-Link-Device is configured, then the I0-Link master loads the parameters from the 10-Link-
Device into the parameter server when starting for the first time.

Data from other IO-Link devices that are already configured (VendorID & DevicelD do not correspond
to the configured device) are overwritten.

At each further start the 10-Link master uses a checksum to check whether the data in the parameter
server correspond to those on the 10-Link-Device and if necessary downloads them to the device.

If the parameters change during the device runtime, this can be reported via the Master's special
event. The master then starts the parameter server with an upload.

By default the event is not set each time the parameters are written, therefore the end of the
parameterization procedure has to be reported to the IO-Link device.

The 10-Link-Device then sends the corresponding event to the master. The data are loaded into the
parameter server.

In the case of a pre-programmed IO-Link-Device, no download takes place from the parameter server
to the device.

18
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3.5 Data transfer rate

An |0-Link master according to specification V1.1 supports all three transmission types and automatically

adjusts the data transfer rate to that of the 10-Link device.
An |0-Link device usually supports only one data transfer rate. |O-Link devices with different data transfer

rate can be connected to the various ports of the master.
« COM1 = 4.8 kbaud
+ COM2 = 38.4 kbaud
+ COMS3 = 230.4 kbaud

EPI1xxx, ERI1xxx Version: 1.3
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e Mounting and connection

4.1 Mounting

411 Dimensions

Fig. 9: Dimensions of the 10-Link box modules

All dimensions are given in millimeters.

Housing features

10-Link box modules Narrow housing Wide housing

Housing material PAG (polyamide) for EPIxxxx or die-cast zinc for ERIxxxx

Sealing compound Polyurethane

Mounting two fastening holes @ 3 mm for |two fastening hole @ 3 mm for M3
M3 two fastening holes @ 4.5 mm for M4

Metal parts Brass, nickel-plated

Contacts CuZn, gold-plated

Installation position variable

Protection class IP65, IP66, IP67 (conforms to EN 60529) when screwed together

Dimensions (H x W x D) approx. 126 x 30 x 26.5 mm approx. 126 x 60 x 26.5 mm

Weight approx. 125 g, depending on approx. 250 g, depending on module type
module type
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41.2  Fixing

@® Protect connectors against soiling

1 Protect all connections from contamination during module installation! Protection class IP65 can
only be guaranteed if all cables and connectors are connected! Unused connections must be pro-
tected with the appropriate connectors! Connector sets see catalog.

Modules with narrow housing are installed with two M3 screws.
Modules with wide housing are installed with two M3 screws in the mounting holes in the corners or two M4
screws in the central fastening holes.

The bolts must be longer than 15 mm. The fastening holes in the modules have no thread.

Note when mounting that the overall height is increased further by the fieldbus connections. See the
Accessories section.

Mounting Rail ZS5300-0001

The mounting rail ZS5300-0001 (500 mm x 129 mm) allows the time saving assembly of modules.

The rail is made of stainless steel, 1.5 mm thick, with already pre-made M3 threads for the modules. The rail
has got 5.3 mm slots to mount it via M5 screws to the machine.

Fig. 10: Mounting Rail ZS5300-000

The mounting rail is 500 mm long, that way 15 narrow modules can be mounted with a distance of 2 mm
between two modules. The rail can be cut to length for the application.

Mounting Rail ZS5300-0011

The mounting rail ZS5300-0011 (500 mm x 129 mm) has in addition to the M3 treads also pre-made M4
treads to fix 60 mm wide modules via their middle holes.

Up to 14 narrow or 7 wide modules may be mixed mounted.
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41.3 Tightening torque for connectors

M8 connector

We recommend fastening the M8 connector with a torque of 0.4 Nm.

Ma Mme M8 Me M12

<10} [e] Jo] [®
O|O|O|©|

M8 M8 M8

@
o
m o
e
=
FE
(=]
ol =
-

Fig. 11: 10-Link box with M8 and M12 connectors

M12 connector
We recommend fastening the M12 connector with a torque of 0.6 Nm.

M12

|||||||||;3

M12 M12 M12 M12

4K @

Fig. 12: 10-Link box with M12 connectors

Torque wrench

) S

Fig. 13: Torque wrench, ZB8801

® Ensure the proper torque is used

1 Use the torque wrenches available from Beckhoff to tighten the plug connectors! You will find them
under the following link.

IP67 Box - Accessories [» 86]
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4.2 10-Link connection

421 10-Link master connection

10-Link interface

The 10-Link specification defines various 10-Link pin assignment, which are described in the following
section.

The switching and communication line is marked with (C/Q).

Port Class A (type A): The function of pin 2 and pin 5 is not preset. The vendor can assign an additional
digital channel to pin 2. Port Class B (type B): Pin 2 and Pin 5 are used for an additional power supply. The
information regarding the pin assignment of your module can be found in the chapter "Introduction”.

Fig. 14: Pin assignment Port Class A, Pin 2 not connected

In the case of Class A modules an additional digital input or output (I/Q) can be connected to Pin 2.

1/Q

4——c/Q
L

Fig. 15: Pin assignment Port Class A, Pin 2 connected

Port Class B (type B): For devices with higher current demand, an additional power supply is provided via pin
2 and pin 5.

Fig. 16: Pin assignment Port Class B

The 10-Link master (EP622x-xxxx) has an A-coded M12 socket for the outgoing IO-Link connection.
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Fig. 17: 10-Link connection, master

Wire colors

The wire colors of the 10-Link cable with corresponding pin assignment of the 10-Link connector:

Pin Wire color
1 brown

2 white

3 blue

4 black

5 grey
10-Link cable

Fig. 18: Example |O-Link cable: male to female

The cables available from Beckhoff for the 10-Link system can be found under the following link under
"Accessories": https://beckhoff.de/english/fieldbus components accessories/m12 sensor 5w.htm?
id=51657421126830456

@® |0O-Link cable

A 3-core 10-Link cable may be sufficient for Class A masters/devices from Beckhoff. A Class B
master/device requires a 5-wire |O-Link cable.

4.2.2 Connection I0-Link Device

The 10-Link box (EPIxxxx,ERIxxxx) has an A-coded M12 connector for the incoming IO-Link connection.
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1 -1
4 4
5 5
3 3
2 2
10-Link connection, Device (narrow housing) 10-Link connection, Device (wide housing)
4.2.3 10-Link status LED
10-Link Device status LED (narrow housing) 10-Link Device status LED (wide housing)
LED display
LED Display Meaning
10-Link status LED (X1) off 10-Link communication inactive
flashes green (1Hz) 10-Link communication active
red illuminated Short circuit on C/Q line or overheating

4.3 Status LEDs for power supply

The 10-Link module contains 2 diagnostic LEDs for the power supply and a Diagnostic object (0x0AQ00) for
more accurate diagnosis. The description of the diagnostic parameters (Index 0xOAQ00) is described in the
section Object description and parameterization.

(EPI1008-000x, ERI1008-000x [P 79] / EPI1809-002x, ERI1809-002x [»_82])

EPI4374-0002
BECKHOFF

Fig. 19: Status LEDs for power supply

LED display
LED Display Meaning
24V off Voltage L. non-existent
green voltage L, ok
red Voltage L, too low
right LED off No function for Class A devices
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4.4 Signal connection

441 Digital inputs M8 and M12

The digital input modules acquire the binary control signals from the process level and transmit them to the
higher-level automation unit.

The signals are optionally connected via screw-in M8 connectors (EPI1xxx-00x1, ERI1xxx-00x1) or screw-in
M12 connectors (EPI1xxx-00x2, ERI1xxx-00x2).

4 1 ~ ]
[ P ;
3_14 11+ 24V DC Us1 11+ 24V DC Us1
L 31 GND E’ 2 |Input B
1 4 | Input . . 3|1 GND
[Input A
) ) gln.g.
3-wire 2-wire o—

A

3-wire 2-wire
Fig. 20: Digital inputs M8 and M12

The sensors are supplied from the control voltage Ug, with a maximum current of 0.5 A.

The state of the signals is indicated by light emitting diodes.
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4.5 UL Requirements

The installation of UL-certified IP67 Box modules must meet the following requirements.

Supply voltage

A CAUTION
CAUTION!
 from an isolated source protected by a fuse of max. 4 A (according to UL248) or

« from a voltage supply complying with NEC class 2.
An NEC class 2 voltage source must not be connected in series or parallel with another NEC class 2
voltage source!

A CAUTION

CAUTION!

In order to comply with UL requirements, the IP67 Box modules must not be connected to unlimited voltage
sources!

Networks

A CAUTION

CAUTION!

In order to comply with UL requirements, the IP67 Box modules must not be connected to telecommunica-
tions networks!

Ambient temperature

A CAUTION
CAUTION!

In order to comply with UL requirements, the IP67 Box modules must only be operated in an ambient tem-
perature range between 0 and 55 °C!

Marking for UL

All UL (Underwriters Laboratories) certified IP67 Box modules have the following markings.

c A s

Fig. 21: UL marking
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4.6 Cabling

A list of EtherCAT cables, power cables, sensor cables, 10-Link cables, Ethernet/EtherCAT connectors and
field-configurable connectors can be found under the following link: https://beckhoff.de/english/ethercat-
box/ethercat box cables.htm?id=690338951657421

10-Link cable

The 10-Link master is connected to the 10-Link device by an unshielded 3, 4 or 5-core (type A) or 5-core
(type B) cable with a maximum length of 20 m. The 10-Link cables are available as straight and angled

versions. Further information about the |O-Link connection can be found under: I0-Link master connection

» 23

Fig. 22: Example |O-Link cable: male to female

Sensor cable

Fig. 23: Selection of sensor cables available from Beckhoff
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5

5.1

5.1.1

Commissioning/configuration of I0O-Link master/
device

10-Link master

Offline configuration settings - TwinCAT (master)

In this part of the documentation is the manual configuration of the I0-Link master in TwinCAT described.

Distinction between Online and Offline

The distinction between online and offline refers to the presence of the actual I/0 environment (drives,
terminals, box-modules).

« Offline

If the configuration is to be prepared in advance of the system configuration as a programming system,
e.g. on a laptop, this is only possible in “Offline configuration” mode. In this case all components have

to be entered manually in the configuration, e.g. based on the electrical design (as described under 1.
Importing the device description IODD [P _56]).

* Online
If the designed control system is already connected to the EtherCAT system and all components are
energized and the infrastructure is ready for operation, the TwinCAT configuration can simply be
generated through “scanning” from the runtime system. This is referred to as online configuration. In
any case, during each startup the EtherCAT master/ |O-Link master checks whether the devices it finds
match the configuration. This test can be parameterized in the extended device settings.

To take advantage of the current features/settings of the master, the latest version of the ESI file should
always be downloaded. Therefore it is necessary to consider the following note first.

1

Installation of the latest ESI-XML device description

The TwinCAT System Manager needs the device description files for the devices to be used in or-
der to generate the configuration in online or offline mode. The device description is contained in
the so-called ESI files (EtherCAT Slave Information) in XML format. These files can be requested
from the respective manufacturer and are made available for download. The ESI files for Beckhoff
EtherCAT devices are available on the Beckhoff website. The ESI files should be saved in the Twin-
CAT installation directory (default: C:\TwinCAT\IO\EtherCAT). The files are read (once) when a new
System Manager window is opened. A TwinCAT installation includes the set of Beckhoff ESI files
that was current at the time when the TwinCAT build was created. For TwinCAT 2.11 and higher,
the ESI directory can be uploaded from the System Manager, if the programming PC is connected
to the internet (TwinCAT — EtherCAT-Devices — Update Device Description...) see following fig-
ure.
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TwinCAT| PLC Tools Scope Window Help

8 Activate Configuration

q Restart TwinCAT Systern

[-1 Restart TwinCAT (Config Mode)

# Reload Devices

Scan

{8 Toggle Free Run State

&d"  Show Online Data

o Show Sub Items

M Security Management...

Access Bus Coupler/IP Link Register...
Update Firrnware/EEPROM

Selected Itemn
EtherCAT Devices

About TwinCAT

|| & | ||

mg[v=(E== 0|t 8D T

Show Realtime Ethernet Compatible Devices...

Fig. 24: Update Device Descriptions

Appending a module manually

Update Device Descriptions (via ETG Website)...
Reload Device Descriptions

Manage User Defined Whitelist..,

Manage User Defined Blacklist...

* The EtherCAT system must be in a safe, de-energized state before the EtherCAT modules are

connected to the EtherCAT network!

« Switch on the operating voltage, open the TwinCAT System Manager [P 41] (Config mode)

* Append a new I/O device. In the dialog that appears select the device EtherCAT (Direct Mode), and

confirm with OK.

¥ m SYSTEM - Configuration N
B NC - Configuration
A PLC - Configuration

- /O - Configuration

b 100 Doy
pr e sopenivevie.

" Import Device...

“~_ Scan Devices...

Paste Ctrl+V
B8 Paste with Links Alts Ctrl+V

Fig. 25: Appending a new I/O device (I/O Devices -> right-click -> Append Device...)
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Insert Device

=)

Type:

M arne:

[F-4110 Beckhoff Lightbus
-8 Profibus DP
-8 Profinet

--tiﬂ CaMopen

--73:— Devicat et
[i]-==x Etheret/P
&-fff SERCOS interface
5% EtheCaT
Y F therCAT
~=%= EtherCAT Slave

gﬁ EtherCAT Autamation Protocol [Metwark, W aniables]
.J EtherCAT Autamation Protocol via ELEEOT, EtherCaAT
- Ethernet

-~ |ISE

-2 |nterbus-S

% Beckhoff Hardware

- i Miscellansous

Device 1

E k. ]

Target Type
@ PC anly
71 G anly
(71 B¥ anly
Al

Fig. 26: Selecting the device EtherCAT

* Append a new box.

- B SYSTEM - Configuration 1
General | Adapier
- NC - Configuration
... PLC - Configuration Name:
=i /O - Configuration
—- B8 /O Devices Type:
s eri AT . a
&8 Mappings 3 Append Box...
W Delete Device
{7} Online Reset

Fig. 27: Appending a new box (Device -> right-click -> Append Box...)

ﬁ. Online Reload (Config Mode only)
Online Delete (Config Mode only)

+ In the dialog that appears select the desired box (e.g. EP6224-2022), and confirm with OK.

EPl1xxx, ERI1xxx
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Insert EtherCAT Device

Search: Mame:  Boxl Multipls: 1 £ [ oK. ]
Type: [#-ads EtherCAT Infrastiucture components - [ Cancel ]
H Ethermet Part MultiplierCU251:) s
f-28  Communication Terminals [E L] Pt
Systemn Couplers
Teminal Couplers [BE smx, [Lases-B110] A
Customer specific Terminals .

Panel Couplers

¢ Safety Terminals

Elq EtherCAT Fieldbus Boxes [EPwmxx)]
G+ EtherCAT Fisldbus Bowes [EF7sex]
i+-fimm EtherCAT Fieldbus Boxes (EP2uws)
[+-fmm EtherCAT Fieldbus Boxes (EP23xx)
h EtherCAT Fieldbus Boxes [EP3msx)
h EtherCAT Fieldbus Boxes [EP4umx)
[+-fmR EtherCAT Fieldbus Boxes (EPSuws)
L:_Ih EtherCAT Fieldbus Boxes [EPBxmx)

- ‘J EtherCaT Fieldbus Boxes [EPTrxx]
- fgmg EtherCAT Fieldbus Boxes [EPSum
R EtherCAT Fieldbus Boxes [EPJxm]
[+-mmmn EtherCAT Fieldbus Boxes (EQTwas]

i@ B [Ethermet)

m

[

-

[7] Extended Information [7] Show Hidden Devices

Shove Sub Groups

Fig. 28: Selecting a Box (e.g. EP6224-2022)
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-l SYSTEM - Configuration

B NC - Configuration
B PLC - Configuration

=8 1/0 - Configuration

Fig. 29: Appended Box in the TwinCAT tree

=-E8 /0 Devices

-5 Device 1 (EtherCAT)
-.=f= Device 1-Image
-.=f= Device 1-Image-Info
- Inputs

- @l Outputs

-8 InfoData

=¥ ™ Eox 1 (EPE224-2022)

- %1 DeviceState Inputs Device

..... & Device Diag

..... &l Device State
- %1 DeviceState Inputs

----- %! State Chl

..... f State Ch2

..... f State Ch3

----- %! State Chd

----- &' 10 Inputs Channel 1
..... %1 10 Inputs Channel 2
..... %1 10 Inputs Channel 3
----- &' 10 Inputs Channel 4
----- &/ 10 Outputs Channel 1
..... #! 10 Outputs Channel 2
..... #| 10 Outputs Channel 3
----- §| 10 Qutputs Channel 4
Efl"" Wehtate

-8 InfoData

-G Mappings

In this section is described, how to configure the 10-Link master in TwinCAT and the integration of 10-Link

devices.

Configuration of the 10-Link master

Configuration of the 10-Link master requires a plug-in, which is usually supplied with the TwinCAT
installation. When the |0-Link master is added to the TwinCAT System Manager (see section Offline [P 29] /
Online [»_35] configuration settings - TwinCAT (master)) an additional tab called 10-Link is created (see
following figure). If the tab is not displayed, the associated System Manager extension is missing. You can
install it separately. Please contact support [» 87].
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D Z G| %2R (A (e daan< e e|([2Qllwed e&n e
% izsz:nﬁszrn:i?;;aton " General I EiherCATI Dc I Process Data I Startup I CoE - Online I Diag Histary I Online
- BB PLC - Configuration
E|! 10 - Configuration Genera |
=-B8 1/0 Devices  Ports [ Catalog
-5 Device 1 (EtherCAT) e i B Std-/0
== Device 1-Image [H- Beckhoff Automation GmbH & Co. KG
-=¥= Device 1-Image-Info e 2
- 87 Inputs Q:
- §l Outputs Q:
B % InfoData

=i Box 1 (EP6224-2022)

(- &1 DeviceState Inputs Device
- &1 DeviceState Inputs

----- &1 10 Inputs Channel 1

----- &1 10 Inputs Channel 2

----- %1 10 Inputs Channel 3

----- &1 10 Inputs Channel 4 :
----- $! 10 Outputs Channel 1 Scan davices |QDD Finder | | Import Devicedescription I
----- $! 10 Outputs Channel 2
----- $! 10 Outputs Channel 3
----- $! 10 Outputs Channel 4
H-§ WcState

H-§ InfoData

i"ﬁ Mappings

Fig. 30: "lO-Link" tab
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5.1.2 Online configuration settings - TWinCAT (master)

In this part of the documentation is the configuration of a physically existing |0-Link master in TwinCAT
described.

Onlin

e configuration “Scan” (TwinCAT 3.x)

Distinction between Online and Offline

Thed

istinction between online and offline refers to the presence of the actual I/O environment (drives,

terminals, box-modules).

Offline

If the configuration is to be prepared in advance of the system configuration as a programming system,

e.g. on a laptop, this is only possible in “Offline configuration” mode. In this case all components have

to be entered manually in the configuration, e.g. based on the electrical design (as described under 1.

Importing the device description IODD [P 56]).

Online

If the designed control system is already connected to the EtherCAT system and all components are
energized and the infrastructure is ready for operation, the TwinCAT configuration can simply be
generated through “scanning” from the runtime system. This is referred to as online configuration. In

any case, during each startup the EtherCAT master/ IO-Link master checks whether the devices it finds

match the configuration. This test can be parameterized in the extended device settings.

To take advantage of the current features/settings of the master, the latest version of the ESI file should
always be downloaded. Therefore it is necessary to consider the following note first.

1

Installation of the latest ESI-XML device description

The TwinCAT System Manager needs the device description files for the devices to be used in or-

der to generate the configuration in online or offline mode. The device description is contained in
the so-called ESI files (EtherCAT Slave Information) in XML format. These files can be requested

from the respective manufacturer and are made available for download. The ESI files for Beckhoff

EtherCAT devices are available on the Beckhoff website. The ESI files should be saved in the Twin-
CAT installation directory (default: C:\TwinCAT\IO\EtherCAT). The files are read (once) when a new

System Manager window is opened. A TwinCAT installation includes the set of Beckhoff ESI files
that was current at the time when the TwinCAT build was created. For TwinCAT 2.11 and higher,

the ESI directory can be uploaded from the System Manager, if the programming PC is connected
to the internet (TwinCAT — EtherCAT-Devices — Update Device Description...) see following fig-

ure.

EPI1xxx, ERI1xxx Version: 1.3
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TwinCAT | PLC Tools S5Scope Window Help

8 Activate Configuration 'l | [ | "’| |

EX  Restart TwinCAT System m €] | SEEt== 0D | iy iy | o &
! B1 Restart TwinCAT (Config Mode)
| @

Reload Devices

Scan

{8 Toggle Free Run State
&id"

Show Online Data
Show Sub Items

e Security Management...
Access Bus Coupler/IP Link Register...

Update Firrnware/EEPROM J

Show Realtime Ethernet Compatible Devices...

Selected Item J

EtherCAT Devices r Update Device Descriptions (via ETG Website)...
About TwinCAT Reload Device Descriptions

Manage User Defined Whitelist..,
Manage User Defined Blacklist...

Fig. 31: Update Device Descriptions

The following conditions must be met before a configuration can be set up:

 the real EtherCAT and IO-Link hardware (devices, couplers, drives) must be present and installed

+ the master/devices must be connected via EtherCAT cables and 10-Link cables in the same way as
they are intended to be used later

+ the devices/modules be connected to the power supply and ready for communication
« TwinCAT must be in CONFIG mode on the target system.

The online scan process consists of:
+ detecting the EtherCAT device (Ethernet Port at the IPC)

 detecting the connected EtherCAT devices. This step can be carried out independent of the preceding
step.

* troubleshooting

The scan with existing configuration can also be carried out for comparison.

Detecting/scanning of the EtherCAT device

The online device search can be used if the TwinCAT system is in CONFIG mode (blue TwinCAT icon or
blue indication in the System Manager).

Fig. 32: TwinCAT CONFIG mode display
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® Online scanning in Config mode
1 The online search is not available in RUN mode (production operation).

Note the differentiation between TwinCAT programming system and TwinCAT target system. The

TwinCAT icon next to the Windows clock always shows the TwinCAT mode of the local IPC. The
System Manager window shows the TwinCAT state of the target system.

target system TwinCAT mode

local TwinCAT system mode

Right-clicking on “I/O Devices” in the configuration tree opens the search dialog.
ISGIution Explorer » 0 X

; Solution 'TO-Link enline Scan' (1 project)
4 Ha I0-Link online Scan

- @l SYSTEM
MOTION
PLC
43 SAFETY
E C++
4 |g@lo
B
ﬁ:l w5 Add New Item... Ctrl+Shift+A
2|  Add Existing Item... Shift+Alt+A
Export EAP Config File
“%_ Scan
4 Paste Ctrl+W

Paste with Links
Fig. 33: Scan Devices

This scan mode not only tries to find EtherCAT devices (or Ethernet ports that can be used as such), but
also NOVRAM, fieldbus cards, SMB etc. Not all devices can be found automatically.

-

Microsoft Visual Studio [5m]

HIMT: Mot all types of devices can be found automnatically

oK ] [ Abbrechen

Fig. 34: note for automatic device scan

Ethernet ports with installed TwinCAT real-time driver are shown as “RT Ethernet” devices. An EtherCAT
frame is sent to these ports for testing purposes. If the scan agent detects from the response that an
EtherCAT slave is connected, the port is shown immediately as an “EtherCAT Device”.

EPI1xxx, ERI1xxx Version: 1.3

37



Commissioning/configuration of 10-Link master/device BEGKHUFF

[

1 new IO devices found

[V|Device 2 [EtherCAT]  [LAN-Verbindung [TwinCAT -Intel PCI Ethernet Adapter | Qg

Cancel

Select All

I nzelect &l

E Thg

Fig. 35: detected Ethernet devices

After confirmation with “OK” a device scan is suggested for all selected devices, see following figure.

Detecting/Scanning the EtherCAT devices

® Online scan functionality

1 During a scan the master queries the identity information of the EtherCAT slaves from the slave
EEPROM. The name and revision are used for determining the type. The respective devices are lo-
cated in the stored ESI data and integrated in the configuration tree in the default state defined

Name
1
(ELZ2521-0025-1018)
| I— |

there. Revision

If an EtherCAT device was created in the configuration (manually or through a scan), the 1/O field can be
scanned for devices/slaves.

Microsoft Visual Studio 3

| Scan for boxes

Ja | | Nein

Fig. 36: scan query after automatic creation of an EtherCAT device

The configuration has been build and directly shifted into the online state (OPERATIONAL). The EtherCAT
system should then be in a functional cyclic state, as shown in the following figure.
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Solution Explorer IO0-Link online Scan X<

eneral herCAT f| Online I:a -
,3 Solution 'I0-Link online Scan’ (1 project) [G IMEHH l B i E Cmine]

4 o] 10-Link online Scan
; N Addr N Stat CRC
" @l svsTem o r Name e

@ MOTION 1 1001 Box 1 (EP6224-3022) oP 0

i PLC

[53) SAFETY

[ c++

« Fro
4 "% Devices
4 = Device 2 (EtherCAT)

*8 Image
=8 Image-Info

2 SyncUnits

Inputs
W Outputs Actual State: OoP Counter Cyclic Queued
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Fig. 37: online display example

Please note:
« all slaves should be in OP state
» the EtherCAT master should be in “Actual State” OP
» “frames/sec” should match the cycle time taking into account the sent number of frames
* no excessive “LostFrames” or CRC errors should occur

The configuration is now complete. It can be modified as described under the offline procedure.

The connected 10-Link master (EP6224-2022) is displayed in the TwinCAT structure as you can see in the
figure below.

D@ EZE| I8 Al |(Havdd et |aqlldws e &d 2

} - Configurati i )
2 e corauston General | BherCAT | DC | Process Data | Statup | CoE - Oniine | Diag History | Orline

.- B PLC - Configuration

E|- 1/0 - Configuration Eame |
-B 1/0 Devices rPorts rCatalog
—- === Device 1 (EtherCAT) - Std-1/0

: + Device 1-Image e ! -- Beckhoff Automation GmbH & Co. KG
=f= Device 1-Image-Info e 2

%T Inputs e ]

- §| Outputs e .

- @ InfoData

-

|- i DeviceState Inputs Device
- §31 DeviceState Inputs

----- %‘]’ 10 Inputs Channel 1

----- %' 10 Inputs Channel 2

----- %7 10 Inputs Channel 3

----- %7 10 Inputs Channe! 4 -

..... ‘l 10 Outputs Channel 1 Sean devices (00D Fnder | lm
----- &/ 10 Outputs Channel 2
..... &/ 10 Outputs Channel 3
..... $! 10 Outputs Channel 4
- § WeState

- § InfoData

@8 Mappings

£
£

Fig. 38: Master display after scan for boxes

Troubleshooting

Various effects may occur during scanning.

* An unknown device is detected, i.e. an EtherCAT slave for which no ESI XML description is available.
In this case the System Manager offers to read any ESI that maybe stored in the device.
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* Devices are not detected properly
Possible reasons include:

o faulty data links, resulting in data loss during the scan
o slave has invalid device description

The connections and devices should be checked in a targeted manner, e.g. via the emergency
scan.
Then re-run the scan.

Scan over existing configuration

If a scan is initiated for an existing configuration, the actual I/O environment may match the configuration
exactly or it may differ. This enables the configuration to be compared.

-

Microsoft Visual Studio @

:I Configuration is identical

Fig. 39: identical configuration

If differences are detected, they are shown in the correction dialog, so that the user can modify the
configuration as required.

Check Configuration

Found Iharme: Dirabile >

= Tem3[EKI00) [EKI100-0000-0017] = [ Temd EEKI1100) [EK1100-0000-0017]
-8 TemE [EL5101] [ELS101-0000-1015) -BY Tewn 2[ELS10M) [ELS101-D000-1079]
M |[Term 7 [EL2521) [EL2521-0000-1019) Delete » B e 5 [EL2521) [EL2521-0000-1016)
LM Team B [ELAZST) [ELI51-0000-001E) B Tem 4 [ELY0TT)
L® Tem 9 (ELOOTT)

Confagurad Itenms:

lgnoee »

> Copy Before >

i

> Capy dfter >

> Change la »

L

> Copy A >

(038

Fig. 40: correction dialog

It is advisable to tick the “Extended Information” check box to reveal differences in the revision.

Colour Explanation
green This EtherCAT slave matches the entry on the other side. Both type and revision match.
blue This EtherCAT slave is present on the other side, but in a different revision. If the found revision is higher than the

configured revision, the slave maybe used provided compatibility issues are taken into account. If the found revision
is lower than the configured revision, it is likely that the slave cannot be used. The found device may not support all
functions that the master expects based on the higher revision number.

light blue This EtherCAT slave is ignored (,Ignore* button).
red This EtherCAT slave is not present on the other side.
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i

Device selection based on revision, compatibility

The ESI description also defines the process image, the communication type between master and
slave/device and the device functions, if applicable. The physical device (firmware, if available) has
to support the communication queries/settings of the master. This is backward compatible, i.e.
newer devices (higher revision) should be supported if the EtherCAT master addresses them as an
older revision. The following compatibility rule of thumb is to be assumed for Beckhoff EtherCAT
Terminals/Boxes:

device revision in the system >= device revision in the configuration

This also enables subsequent replacement of devices without changing the configuration (different
specifications are possible for drives). Example: If an EL2521-0025-1018 is specified in the configu-
ration, an EL2521-0025-1019 or higher (-1020, -1021) can be used in practice.

Name
- 1
(EL2E21-0025-1018)
| I—

Revision

If current ESI descriptions are available in the TwinCAT system, the last revision offered in the se-
lection dialog matches the Beckhoff state of production. It is recommended to use the last device re-
vision when creating a new configuration, if current Beckhoff devices are used in the real applica-
tion. Older revisions should only be used if older devices from stock are to be used in the applica-
tion.

Check Configuration x|
Fousd ltems: Disable | Configurad ltems:
2 [ Tem3[EK1I00) [EK1100-0000-0007] e— 2 @ Term [EE1100] [EK1100-0000-0017]
~B TewnB[ELS10M] [ELS101-0000-1079] —IE' -3 Ten 2 [ELS10N] [ELS101-0000-1079]
B Tesm 7 [EL2521) [EL2521-0000:109] Delete » | B Tem5[EL2521) [EL2521-0000-107E)
M Ten(ELIZSN) [ELIIS1.00000016) Bl Team 8 [EL3351)
B Tem9ELIINT) B Tem 4 [ELIT)

» Copy Bedaie » |

Change lo >

»» Copy 8 »»

110

I¥ Extended Information

Fig. 41: correction dialog with modifications

Once all modifications have been saved or accepted, click “OK” to transfer them to the real *.tsm
configuration.

5.1.3

Configuration via TwinCAT - explanation tabs

In the left-hand window of the TwinCAT System Manager, click on the 10-Link Box branch you wish to
configure.
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Elh Box

|y O ey B oy B e |
| iy iy iy )

1 (EPZ51

&) Cutput 1
%] Cutput 2
%] Cutput 3
%] Cutput 4
%] Cutput 5
%] Cutput &
%] Cutput 7
%] Cutput 5

A-0008)

4! DO Inputs Channel 1
-4t DO Inputs Channel 2
%T D2 Inpuks Device

- | DO Oukputs Channel 1

- | DO Outputs Channel 2
.l D2 Qukpuks Device

@ Wrstake
-@ InfoData

Fig. 42: Branch of the 10-Link Box to be configured

In the right-hand window of the TwinCAT System Manager various tabs for configuring the IO-Link Box are
now available.

General tab

General | EtherCAT | DC | Process Data | Startup | CoE - Orline | Oriine |

M ame:

Type:

[Box 1 (EP2815-0008)

i

IEF"EE1 E-0002 16 Ch. Dig. Output 24%, 0,54, Diagnostic, D-5UB25

Comment;

[T Dizabled

[=

[

Create symbolz [T

Fig. 43: General tab

Name
Id

Type

Comment

Disabled

Create symbols

Name of the IO-Link master

Number of the 10-Link master

IO-Link master type

Here you can add a comment (e.g. regarding the system).

Here you can deactivate the 10-Link master.

Access to this IO-Link master via ADS is only available if this control box is activated.
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EtherCAT tab

General EtherCAT IDE | Frocess Datal Startupl CoE -I:Inlinel Elnlinel

Type: IEF'EE'I E-0002 16 Ch. Dig. Output 244, 0,54, Diagnostic, D-SUBZ25

Froduct/Rewvizion; IE F2816-0003-0017

Auto Ine Addr: IEI
EtherCAT Addr: [ I'I no 3: Advanced Settings. . |

Frewious Port: I b azter j

btk v, beckhoff. comE P31 B-0008

Fig. 44: EtherCAT tab

Type
Product/Revision
Auto Inc Addr.

EtherCAT Addr.

Previous Port

Advanced Settings

IO-Link master device type
Product and revision number of the 10-Link master

Auto increment address of the 10-Link master. The auto increment address can be
used for addressing each EtherCAT device or each 10-Link master in the
communication ring through its physical position. Auto increment addressing is used
during the start-up phase when the I0-Link master allocates addresses to the
EtherCAT devices or IO-Link masters. With auto increment addressing the first
EtherCAT device in the ring has the address 0000,.,. For each further slave the
address is decremented by 1 (FFFF,,,, FFFE,., etc.).

Fixed address of an EtherCAT device/IO-Link master. This address is allocated by
the EtherCAT device/lO-Link master during the start-up phase. Tick the control box
to the left of the input field in order to modify the default value.

Name and port of the EtherCAT device/IO-Link master to which this device is
connected. If it is possible to connect this device with another one without changing
the order of the EtherCAT devices/IO-Link masters in the communication ring, then
this combination field is activated and the EtherCAT device or the 10-Link master to
which this device is to be connected can be selected.

This button opens the dialogs for advanced settings.

The link at the bottom of the tab points to the product page for this 10-Link master on the web.

Process Data tab

Indicates the configuration of the process data. The input and output data of the 10-Link master are
represented as CANopen process data objects (PDO). The user can select a PDO via PDO assignment and
modify the content of the individual PDO via this dialog, if the 10-Link master supports this function.
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Generall EtherCAT I DC Process Data | Startupl CoE - Elnlinel Elnlinel

Sync Manager: FDO List:

Shd | Size | Type | Flags Index | Sizel M ame | Flagsl Shd | S |

1] 128 b b0t D400 20 DO Inputs Channel 1 kF 3 1]

1 128 Mbln D1a01 20 DO Inputg Channel 2 F 3 1]

2 G Outputz  F 1402 20 DO Inputz Device MF 3 1]

3 G [nputz F 01600 20 DO Outputz Channel 1 MF 2 1]
Q1601 20 DO Outputz Channel 2 MF 2 1]
01602 20 DO Outputs Device MF 2 0

< | ]

FDO Aszzignment [0x1C13); FDO Content [Dx1A00];
01400 Indes | Size | Offs | M ame | Tupe -
1401 Oxe007:01 01 0.o Diag Input 1 BOOL
Qw102 OxE007:02 01 01 Diag Input 2 BOOL
OxE007:03 01 0z Diag Input 3 BOOL =

0=E007:04 0N 0.3 Diag Input 4 BOOL

O=E001:05 01 n4 Diag Input B BOOL
0=E001:06 0.1 0.5 Diag Input B BOOL -
4| | b

— Download Load POO info from device |

v PDO Aszi f
o smg.mmer? Sync Unit Aszignment... |
[T PDO Configuration

Fig. 45: Process Data tab

Sync Manager

Lists the configuration of the Sync Manager (SM).

If the 10-Link master has a mailbox, SMO is used for the mailbox output (MbxOut) and SM1 for the mailbox
input (MbxIn).

SM2 is used for the output process data (outputs) and SM3 (inputs) for the input process data.

If an input is selected, the corresponding PDO assignment is displayed in the PDO Assignment list below.

PDO Assignment

PDO assignment of the selected Sync Manager. All PDOs defined for this Sync Manager type are listed
here:

+ If the output Sync Manager (outputs) is selected in the Sync Manager list, all RxPDOs are displayed.
« If the input Sync Manager (inputs) is selected in the Sync Manager list, all TXPDOs are displayed.

The selected entries are the PDOs involved in the process data transfer. In the tree diagram of the System
Manager these PDOs are displayed as variables of the 10-Link master. The name of the variable is identical
to the Name parameter of the PDO, as displayed in the PDO list. If an entry in the PDO assignment list is
deactivated (not selected and greyed out), this indicates that the input is excluded from the PDO assignment.
In order to be able to select a greyed out PDO, the currently selected PDO has to be deselected first.

@® Activation of PDO assignment

1 + the 10-Link master has to run through the PS status transition cycle (from pre-operational to
safe-operational) once (see Online tab [»_49]),

&
+ and the System Manager has to reload the 10-Link master ( ﬁ button)
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PDO list

List of all PDOs supported by this 10-Link master. The content of the selected PDOs is displayed in the PDO
Content list. The PDO configuration can be modified by double-clicking on an entry.

Column | Description

Index PDO index.

Size Size of the PDO in bytes.

Name Name of the PDO.
If this PDO is assigned to a Sync Manager, it appears as a variable of the slave with this
parameter as the name.

Flags F Fixed content: The content of this PDO is fixed and cannot be changed by the System
Manager.

M Mandatory PDO. This PDO is mandatory and must therefore be assigned to a Sync
Manager! Consequently, this PDO cannot be deleted from the PDO Assignment list

SM Sync Manager to which this PDO is assigned. If this entry is empty, this PDO does not take part
in the process data traffic.
SuU Sync unit to which this PDO is assigned.

PDO Content

Indicates the content of the PDO. If flag F (fixed content) of the PDO is not set the content can be modified.

Download

If the device is intelligent and has a mailbox, the configuration of the PDO and the PDO assignments can be
downloaded to the device. This is an optional feature that is not supported by all IO-Link masters.

PDO Assignment

If this check box is selected, the PDO assignment that is configured in the PDO Assignment list is
downloaded to the device on startup. The required commands to be sent to the device can be viewed in the

Startup [P 45] tab.
PDO Configuration

If this check box is selected, the configuration of the respective PDOs (as shown in the PDO list and the
PDO Content display) is downloaded to the |IO-Link master.

Startup tab

The Startup tab is displayed if the 10-Link master has a mailbox and supports the CANopen over EtherCAT
(CoE) or Servo drive over EtherCAT protocol. This tab indicates which download requests are sent to the
mailbox during startup. It is also possible to add new mailbox requests to the list display. The download
requests are sent to the master in the same order as they are shown in the list.

Generall EtherE.-'—‘-.TI oC I Process Data  Startup | CiE - I:Inlinel I:Inlinel

T ranzition | Praotocol | |ndex | Drata | Caomment

fiave Up f e o Mew... [Melete... Edlit...

Fig. 46: Startup tab
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Column Description
Transition | Transition to which the request is sent. This can either be

* the transition from pre-operational to safe-operational (PS), or
+ the transition from safe-operational to operational (SO).

If the transition is enclosed in "<>" (e.g. <PS>), the mailbox request is fixed and cannot be
modified or deleted by the user.

Protocol Type of mailbox protocol
Index Index of the object
Data Date on which this object is to be downloaded.

Comment |Description of the request to be sent to the mailbox

Move Up This button moves the selected request up by one position in the list.

Move Down This button moves the selected request down by one position in the list.
New This button adds a new mailbox download request to be sent during startup.
Delete This button deletes the selected entry.

Edit This button edits an existing request.

CoE - Online tab

The additional CoE - Online tab is displayed if the IO-Link master supports the CANopen over EtherCAT
(CoE) protocol. This dialog lists the content of the object list of the slave (SDO upload) and enables the user
to modify the content of an object from this list. Details for the objects of the individual 10-Link devices can
be found in the device-specific object descriptions.
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Generall EtherE.-’-‘-.TI DC I Process Datal Startup  CaoE - Online I Elnlinel

Update List | [T futo Update W Single Update W Show Offline D ata
Advanced... | I
fidd to Startup... | IEIffIine Data Module OD [Ack Paort): |E|
Index | I ame | Flags | "W aluie
1000 Device type RO (017181339 [18355081)
1008 Device name RO EP2816-0008
1009 Hardware wersion RO an
1004 Software version RO 0z
+-1011:0 Restore default parameters RO *1¢
+-1018:0 | dentity RO *dg
+-10F0:0 B ackup parameter handling RO »1¢
+- 1600:0 00 RxPDO-Map Qutputs Chl RO » ¢
+-1601:0 00 RxPDO-Map Qutputs Ch.2 RO »a¢
+- 16020 DO R=PDO-Map Outputz Device RO »ag
+- 14000 DO T«FDO-Map Inputs Chl RO *9¢
+-1401:0 00 T«PDO-Map Inputs Ch.2 RO *9¢
+- 14020 00 T«PDO-Map Inputs Device RO P
+- 10000 Sync manager type RO b s
+- 10120 F=PD0O azzign RO » 34
+- 10130 T«PDO azzign RO » 34
10320 Sk output pararmeter RO » 321
+- 10330 SM input parameter RO » 321
+- B0O01:0 D0 Diag Inputs Ch RO R
+- B011:0 D0 Diag Inputs Ch. 2 RO » <
+- F000:0 D0 Outputz Ch.1 RO <
+-F010:0 D0 Outputs Ch.2 RO g
Exl S000:0 D0 Safe state active Ch.l >
+- 8001:0 D0 Safe state value Ch.l R ¢
+-8010:0 00 Safe ztate active Ch.2 A » 8¢
+-8011:0 00 Safe ztate walue Ch.2 R » 8¢
+- FO00:0 Modular device prafile RO P2
FOOS Code word R Q00000000 (0]
+- FO10:0 kodule list R P2
+ - FRO0:0 00 Inputs RO * 16 <
+ - F7O0:0 00 Outputs RO P2
+- Fa00:0 D0 Settings R * 17 ¢

Fig. 47: CoE - Online tab

Object list display

Column Description

Index Index and sub-index of the object
Name Name of the object
Flags RW | The object can be read, and data can be written to the object (read/write)

RO |The object can be read, but no data can be written to the object (read only)

P An additional P identifies the object as a process data object.

Value Value of the object

Update List The Update list button updates all objects in the displayed list
Auto Update If this check box is selected, the content of the objects is updated automatically.

Advanced The Advanced button opens the Advanced Settings dialog. Here you can specify which
objects are displayed in the list.
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arary

¥ Device OD

£ Module 00 [via &aE port IEI

™ Offline - fram Device Description

t appable Objects [R«FPDO]
t appable Objects [T=FPDO]
Backup Objects
Settingz Objects

™ Offline - via EDS File

| Brawse... |
QE. I

Cancel |

Fig. 48: Advanced Settings

Online
- via SDO Information

If this option button is selected, the list of the objects included in the object list of
the device is uploaded from the master via SDO information. The list below can
be used to specify which object types are to be uploaded.

Offline If this option button is selected, the list of the objects included in the object list is

- via EDS File

Diag History tab

read from an EDS file provided by the user.

Logged diagnosis messages from the controller protocol can be read out on the "Diag History" tab. The
diagnosis buffer operates as a ring buffer with a current maximum size of 1000 entries.

| General | EtherCAT | DC

I Process Data IStartup ICOE-OnIine | Diag History |Online I IO-IJnkl

Fig. 49: DiagHistory tab

: Auto Update : :
] only new Messagss [ Ack. Messages ] [ Export Diag History ] [ Advanced .. ]
Type Flags Timestamp Message
Waming 0. 1 ms ( -Link Master Fort 1: Eventgualifier = [ nknown Text
W N 13.10.2014 10:11:18 433 (000 1) 10-Link: M Port 1: E I eD0A4 {FFFFECEBO) Unk: Textld
WWaming 0. 1 ms ( -Linke Master Port 1. Eventqualifier = { nknown Text
Dw N 13.10.2014 10:11:18 355 (c0001) 10-Link M Port 1: E lif beD0E4 {FFFFECED) Unk Textld
r 0. 11 fms ( -Link Master Fort 1: Eventgualifier = [ nknown Text
& Emo N 13.10.2014 10:11:16 47 (c0001) 10-Link M Port 1: E If <00B4 {kcFFFFECE4) Unk Textld
r 0. 11 ms ( -Link Master Part 1. Eventqualifier = (! nknown Text
@ Emo N 13.10.2014 10:11:15 963 (Cec0001) 10-Link: M Port 1: E I beDOF4 {FFFFBCB4) Unk Textld
r 10, 11 ms ( -Link Master Port 1: Eventgualifier = [ nknown Text
@ Emo N 13.10.2014 10:11:12 661 (c0001) 10-Link M Port 1: E If bcD0B4 {keFFFFECBS) Unk Textld
@ Emor N 13102014 10:11:12 576 ms (<0001} 10-Link Master Port 1: Evertqualfier = (x00F4 ((xFFFFBCES) Unknown Textld
@Waming N 13.10.2014 10:11:07 500 ms ((bcD07) 10-Link Master Port 1: Eventqualfier = eD0E4 (cFFFFECA4) Unknown Textid
@Waming N 13.10.2014 10:10:52 889 ms (<0007} 10-Link Master Port 1: Eventqualfier = bD0A4 (IcFFFFBCET) Unknown Textid
@Waming N 13102014 10:10:52 811 ms (e} 10-Linke Master Port 1: Eventqualfier = (E4 (IcFFFFECET) Unkenown TexdId
@ Emor N 13.10.2014 10:10:51 758 ms ((bc@D07) 10-Link Master Port 1: Eventqualfier = (eD0B4 ((xFFFFECE4) Unknown Textid
@ Error N 13102014 10:10:51 673 ms (e 1) 10-Link: Master Port 1: Eventqualfier = kD0F4 (e FFFFBCE4) Unknown Tesdld
@Waming N 13.10.2014 10:10:50 471 ms (D07} 10-Linke Master Port 1: Eventqualifier = (beD0Ad (IcFFFFECA4) Unknown Textid
Ty Waming N 13.10.2014 10:10:50 353 ms (<0001} 10-Link Master Port 1: Eventgualfier = xD0E4 (<FFFFECA4) Unknown Textld
@Waming N 13102014 10:10:04 53 ms ((bc¥01) 10-Linke Master Port 1: Eventqualfier = (A4 (cFFFFECED) Unkenown TexdId
@Waming N 13102014 10:10:04 9 ms ((bc@D07) 10-Link Master Port 1: Eventqualfier = (dD0E4 (cFFFFBCE0) Unknown Textid
@ Error N 13102014 10:10:01 194 ms (e 001} 10-Link: Master Port 1: Eventqualfier = (kD0F4 (e FFFFBCES) Unknown Tesdld
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Any events that occur are categorized according to type (information, warning, error), flag (N = unconfirmed,
Q = confirmed), time stamp and message (port number & event code).

The meaning of the individual messages can be taken from the vendor documentation. The 10-Link device
can be directly allocated on the basis of the port number. The events occurring can be managed using the
various buttons.

» Update History: if the "Auto Update" field is not selected, then the current events can be displayed via
the "Update History" button

» Auto Update: if this field is selected, then the list of events occurring is automatically updated

« Only new Messages: if this field is selected, then only those messages that have not yet been
confirmed are displayed

» Ack. Messages: an event is reported via the Device Diag bit (Index 0xF101:10). Confirming the
message will reset the bit to 0.

« Export Diag History: the events that have occurred can be exported as a "txt" file and thus archived.
» Advanced: This field has no function for the IO-Link master terminals/boxes.

Online tab
General EtherE.-“-‘-.TI DC | Frocess Datal Startupl CoE - Online  Onling I

— State Machine
I riit | Bootstrap |
Current State: I
Fre-Op | Safe-Op
Requested State: I
Op | Clear Eror
— DLL Status
Part & I
Part B: I
Fart C: I
Fark [ I
— File Acceszs owver EtherCAT
Diowrload. .. I pload...

Fig. 50: Online tab
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Table 1: State Machine

Init

Pre-Op

Op
Bootstrap
Safe-Op
Clear Error

Current State
Requested State

This button attempts to set the IO-Link master to the Init state.

This button attempts to set the IO-Link master to the pre-operational state.
This button attempts to set the |0-Link master to the operational state.
This button attempts to set the IO-Link master to the Bootstrap state.

This button attempts to set the IO-Link master to the safe-operational state.

This button attempts to delete the fault display. If an 10-Link master fails during change
of state it sets an error flag.

Example: An 10-Link master is in PREOP state (pre-operational). The master now
requests the SAFEOP state (safe-operational). If the master fails during change of state
it sets the error flag. The current state is now displayed as ERR PREOP. When the
Clear Error button is pressed the error flag is cleared, and the current state is displayed
as PREOP again.

Indicates the current state of the |0-Link master.
Indicates the state requested for the |0-Link master.
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51.4 Restoring the delivery state of an EtherCAT device

To restore the delivery state for backup objects of the EP6224-xxxx (IO-Link Master), the CoE object
“Restore default parameters”, “Subindex 001” can be selected in the TwinCAT System Manager (Config
mode) (see following figure).

| General | EtherCAT | DC | Process Data | Startup [ CoE - Online ] Diag History | Online | 10-Link |

[ Update List I Auto Update  [V] Single Update [¥] Show Offline Data
[ Advanced... ]
Add to Startup Offline Data Module OD (AoE Port). 0
Index Name Flags Value Unit
1000 Device type M RO Ox184C1389 (407638921)
1008 Device name RO EPE224
1009 Hardware version RO
100A Software version RO
+-1010:0 Store parameters RO »1¢
=-1011:0 Restore defaukt parameters RO >1«
IIDI 1:01 Sublndex 001 I RW 00000000 (0)
+-1018:0 Identity RO >4 ¢
+ - 10F0:0 Backup parameter handiing RO >1¢
1ARA.A Fariamaete TodiF™ blaa o d Al w M &
Name Online Type Size >Addr.. In/Out UserID Linkedto
#! Device Diag BIT 01 404 Input 0
# Device State BIT 01 40.7 Input 0

Fig. 51: Selecting the Restore default parameters PDO

Double-click on “Sublndex 001” to enter the “Set Value dialog” (see following figure). Enter the value
1684107116 in field “Dec” or the value 0x64616F6C in field “Hex” and confirm with OK.

All backup objects are reset to the delivery state.

Set Value Dialog
Dec: 1634107114 0K

Hes: (%645 16FEC
Float: 1.66341852+022

Bool Lo JLt |
Binan: BC BF B1 B4 4

Bit Size: 1 ©®8 ©16 @32 O64 ©?

Fig. 52: Entering a restore value in the Set Value Dialog

5.2 Accessing |0-Link parameters

The exchange of the acyclic data takes place via a specified index and subindex range that is device-specific
and can be read about in the corresponding vendor documentation.
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Parameter data exchange

An intelligent 10-Link sensor/actuator (in the previous figure marked "Sensor (I0-Link Device)") can support
parameterization by SPDU (Service Protocol Data Units). The PLC must explicitly query or, when marked as
such, send these acyclic service data.

® SPDU access
1 TwinCAT supports access via ADS and via the EP6224-xxxxxx CoE directory.

The respective parameter is addressed via the so-called SPDU index. The following ranges are available:

Name Index range

System 0x00..0x0F

Identification 0x10..0x1F

Diagnostic 0x20..0x2F

Communication 0x30..0x3F

Preferred Index 0x40..0xFE

Extended Index 0x0100..0x3FFF

the range 0x4000..0xFFFF is reserved

The use of the implementation of these ranges is the responsibility of the sensor/actuator vendor. In the
interest of clarity, only a few possible indices with names are listed here. Please refer to the corresponding
chapter "Object description and parameterization".

Index Name

0010 Vendor Name
0011 Vendor Text

0012 Product Name
0013 Product ID

0015 Serial Number
0016 Hardware Revision
0017 Firmware Revision
ADS

Communication relating to 10-Link demand data is initiated via an ADS command. An ADS address always
consists of a NetID and PortNo. TwinCAT forwards an ADS command to the EP6224 Box module via AoE
(ADS over EtherCAT). From where the command is relayed to the |0-Link master section and therefore to
the data channel.

AoE-NetID

The EP6224 is assigned a dedicated AoE-NetID for communication with the 10-Link master section. This is
assigned by the configuration tool (see the figure below).
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ﬂ SYSTEM - Configuration : . :
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L——_Iﬁ 1O Devices ~ Ports ~Catalog
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== Device 1-Image [+ Beckhoff Automation GmbH & Co. KG
-I- Device 1-Image-Info e 2 - OMRON Comoration
(- &1 Inputs e 3
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[],__‘ InfoData Scan devices | I0DD Finder | | Import Devicedescription I
=B Box 1 (EP6224-2022)
E1- 8 DeviceState Inputs Device
%T DeviceState Inputs MName | I Online I Type I Size I =Addr... | In/Out I User ID I Linked tc
‘ WeState &1 Device Diag 4] BOOL 0.1 73.4 Input 4]
‘ InfoData &1 Device State 0 BOOL 0.1 737 Input 0
-l Term 2 Ex1100) &1 state Chi 0 USINT 1.0 740 Input @
- @R Box 9 (EP3174-0002) &1 state Chz 0 USINT 1.0 750 Input 0
[+ jimg Box 10 {EP3356-0022) %1 state Ch3 0 LSINT 1.0 76.0 Input 0
@ Mappings lstate Che 0 USINT .0 77.0 Input 0
&l Westate 4] BOOL 0.1 1522.3 Input 4]
&1 InputToggle 1] BOOL 0.1 1524.3 Input 8]
&l state 8 UINT 2.0 1548.0 Input il
SQT AdsAddr 172.17214.253.3.1~.. AMSADDRESS 8.0 1550.0 Input o]
lcﬁ)T AoeMetld 172.17.214.253.3.2 I ARRAY [0..5] OF USINT 6.0 1558.0 Input 4]

Fig. 53: AoE-NetID allocation

PortNo

The individual 10-Link ports for the master are allocated via the port number. The port numbers are allocated
in ascending order from 0x1000. l.e. IO-Link Port1 === PortNo 0x1000 and IO-Link Portn === PortNo
0x1000 + n-1.

The following specification applies for the EP6224 (4-port |O-Link master):

IO-Link Port1 === PortNo 0x1000

IO-Link Port2 === PortNo 0x1001

IO-Link Port3 === PortNo 0x1002

IO-Link Port4 === PortNo 0x1003

ADS Indexgroup
As for CoE, the Indexgroup of an ADS command is specified as 0xF302 for the 10 link data channel.

ADS Indexoffset

The 10 link addressing with index and subindex is coded in the Indexoffset. The Indexoffset has a size of 4
bytes and is subdivided as follows: 2-byte index, 1-byte reserve, 1-byte subindex.

» Example: Indexoffset 0x12340056 corresponds to index 0x1234 and subindex 56

Example with ADS monitor

Reading of the Application-Specific Name, index 0x0018 subindex 0x00 (see figure below).
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» 5 Untitled - AmsAdsViewer =] E3
File Edkt View Capture Display Connection Analyze Help

] =20 I el S T L

AmsYiewer
& TCATAdsTest Read Request | General

Command 1

[~ Index i Transfes
* Hex ( Dec

Index Group:
{0uF 302 =l

Index Dffset | 0x00180000
Number of bytes: I"UU

Returned Sting:

Enor Code: | | " Retumned Bytes:

TimeStamp | Cmdid | Sender | Target | Error f

| |
Ready I

a2

Fig. 54: Reading of the Application-Specific Name

Example showing the principle in the code

Reading of Application-Specific Name, index 0x0018 subindex 0x00 at 10-Link Port2.
AmsAddr adsAdr;

adsAdr.netld.b[0] = 0x0A; //AcE-NetID of EP6224

adsAdr.netld.b[1] = 0x03; //AcE-NetID of EP6224

adsAdr.netld.b[2] = 0x02; //AcE-NetID of EP6224

adsAdr.netld.b[3] = 0x16; //AcE-NetID of EP6224

adsAdr.netld.b[4] = 0x02; //AcE-NetID of EP6224

adsAdr.netld.b[5] = 0x03; //AcE-NetID of EP6224

adsAdr.port = 0x1001; //IO-Link Port2

errCode = AdsSyncReadReq(&adsAdr, 0xF302, 0x00180000, 100, &pReadBuffer);

5.3 10-Link device

5.3.1 Configuration of the 10-Link devices

10-Link extension

o
1 The I0-Link extension for the EP6224-xxxxxx can be used from TwinCAT version 2.10, build 1325
and is required up to version 2.10, build 1330. If your System Manager version or TwinCAT3 does

not yet provide this support, it can be installed later if necessary. Please contact our Support.

[r87]
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Integrating 10-Link devices

The catalog supports the 10-Link device description (IODD). The IODDs for the EPIxxxx, ERIxxxx [0-Link
Box modules from Beckhoff can be downloaded via the following link: Download IODD. The downloaded zip
file contains the IODD device description files for the Beckhoff EPIxxxx, ERIxxxx IO-Link Box modules.

® No manual copying of the XML files

Do not copy the files directly into the folder; read them in via Import Devicedescription instead! Im-
portant checks will otherwise be bypassed!

The integration of the I0DD file should always be the first step, since this enables the breakdown of the
individual process data of the I0-Link devices as well as the display of the parameters.

There are several ways of integrating an 10-Link device:

1. Importing the 10DD file (offline & online) via
o button Import Devicedescription [P _56] (A) or

o button IODD Finder [»_56] (B)

2. Automatic scanning of the IO-Link ports (online) via

o button Scan devices [P 59] (C)

3. Manual insertion (offline & online) via

o menu Create Device [P 62] (D)

File Edit Actions View Optons Help

DS 2 B2RR M0 [(=eayda

Bl 5YSTEM - Configuration

BB NC - Configuration

B§® PLC - Configuration

El--. 10 - Configuration
=B /O Devices r Ports rCatalog

=¥ Device 1 (EtherCAT) - Std-/0

L% A ® (% B Qe e’ &5 2

" General I BherCJ\TI DC I Process Datal Startupl CoE - Online I Diag History I Online  10-Link |

General |

== Device 1-Image Delete [ Beckhoff Automation GmbH & Co. KG
== Device 1-Image-Info Settings
gg g'p::tsts e 3 Patameter
=] utpu
d 4 Parameber Server:
i g FrmOCtr] e ;
_____ ®| FrmowcCtr! Event History
o dp] DevCirl Create Device
- InfoData —_—
[+ iR Box 1 (EP§224-2022)
- Term 2 (EK1100)

i"ﬁ Mappings C B A
| Scan devices | | | I0DD Finder | | |Import Devicedescription "

Fig. 55: Creating 10-Link devices

If the IODD is not available, the 10-Link device should be integrated online by scanning. Manual integration
of the 10-Link devices via Create Device should only be carried out if the IODD of the vendor and the 10-Link
device are not available at the time of project creation.

Configuration of the 10-Link ports as digital inputs/outputs

If the 1O-Link port is to be used as a simple digital input or output, the selection "Std-I/O" -> "dig in" or "dig
out" can be made in the /O-Link Device Catalog. After restarting the EtherCAT system or reloading the
configuration in Config mode (F4), the corresponding process data are created.
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L:"h Sox 1{&6224—2022} _ = General | EiherC.Pa.Tl oC | Process Data | Startup | CoE - Online | Diag History | Online  10-Link |
%T DeviceState Inputs Device
- 1 DeviceState Inputs I |
=&t I0-Link Porti
-1 Channel 1 5tatus [i= [ Catalog
----- %1 Channel 1 Value e 1 EPI3174-0002 = S?d-IIO
&1 Channel 2 Status o B
----- o1 Cremme 2 Voo Q2 don < - dgin (V0.0)
& Channel 3 Status e 3 i dig out I_‘u"l.}.l}}
----- &1 Channel 3 Value e 4 [#]- Beckhoff F-.l.rtomatllnn GmbH &Co. KG
- Channel 4 Status - OMRON Corporation
----- %] Channel 4 Value
= 1 10-Link Port2

i Port2: process data

: ;“";:;at; Scan devices I0DD Finder Import Devicedescription
- InfoDa

Fig. 56: Configuration of Port 2 as digital input

Removal of the 10-Link devices

To remove a previously configured IO-Link device, right-click to open the context menu and select Delete.
After restarting the EtherCAT system or reloading the configuration in Config mode (F4), the already created
process data are removed.

5311 1. Importing the device description IODD

Importing the device description simplifies the integration of the IO-Link devices. The individual process data
are broken down, enabling simple parameterization of the sensor. The IODD only needs to be imported
during the initial commissioning of a new 10-Link device. The import is port-independent. Proceed as follows
to import the IODD:

» Button "Import Devicedescription“
o Press the Import Devicedescription button in the /O-Link tab
o Select the .xml file of the desired sensor.

o After pressing the Open button, the imported files are stored in the following folder:
- for TwinCAT 2.x: \TwinCAT\IO\IOLink
- for TwinCAT 3.x: \TwinCAT\3.X\Config\IO\IOL.ink.

o The imported device descriptions are listed in a tree structure in the Catalog field, sorted by
vendor.

® No manual copying of the XML files

Do not copy the files directly into the folder; read them in via Import Devicedescription instead! Im-
portant checks will otherwise be bypassed!

« Button "IODD Finder*
o Press the IODD Finder button in the /O-Link tab

o Searching for the desired I0-Link sensor/device by entering them in the search mask; see the
figure below (1)

o Selecting the desired 10-Link sensor/device. Move the mouse pointer over the figure of the desired
IO-Link sensor/device. A blue download icon appears, see the following figure (2).
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General I EtherCATI DC I Process Data I Startup I CoE - Online I Diag Histary I Orline  10-Link |

Genersl X 10DD Finder | 1
I.-‘?mduc&‘name... I Vendarname... Iﬂeu.-"ce.‘hf.. I Vendanid.. I,'i'-.ll Rev. j
Picture | Product | endaor | Device ID | Yendor (D | Revision
,’ " E2EQX3BAIL2 OMRON Corporation 131082 612 1.1
‘ EZEQ-X10B4-1L2 QOMROM Corporation 131084 612 1.1
[~ 2
‘, = E2EQ-X7B4-IL2 QOMROM Corporation 131083 612 1.1
- .
Sy - orporation 7 :
2 E2E-¥3B4-IL3 QOMROM Corporat 131073 612 1.1
e .
a‘-%" EZE-¥7B4-IL3 QOMROM Corporation 131074 612 1.1
4|4| A8 4|4|

Fig. 57: 1ODD Finder, selection and import of the .xml file

o After clicking the download symbol, the .xml file of the selected |O-Link sensor/device is imported
and stored in the following folder:
- for TwinCAT 2.x: \TwinCAT\IO\IOLink
- for TwinCAT 3.x: \TwinCAT\3.X\Config\|O\IOLink

> When moving the mouse pointer over the 10-Link sensor/device, a green icon now indicates (see
the following figure (3)) that the .xml file already exists.

General X 10DD Finderl

Iaﬂ.’md'u'r::‘name... I lendorname... Iﬂewbe;hf.. I Vendand... IF-.II Rev. j
Picture | Product | Vendor | Device ID | Vendor |D | Revision
’ “ EZEQXIBAIL2 OMRON Comporation 131082 612 1.1

EZ2EQ-X10B4-1L2 OMRON Corporation 131084 612 1.1

Fig. 58: I0ODD Finder, display of an already imported device description

o The imported device descriptions are listed in a tree structure in the Catalog field of the |O-Link
tab, sorted by vendor.

+ Online configuration: once the 10-Link device has been connected, it is automatically detected and
created with the corresponding parameters by pressing the Scan devices button.
If several devices are stored in the IODD file, the first entry is always selected here. Grouping in the
IODD is usually carried out by the vendor if the process data are the same and there are only
mechanical differences (e.g. other material).

« Offline configuration: The Catalog field shows the I0-Link device catalog, which lists the already
imported device descriptions in a tree structure, sorted by vendor. The 10-Link device can be selected
via drag & drop or by right-clicking on the product with "Add to Port n".
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» Restart the EtherCAT system or reload the configuration in Config mode (F4).

+ The IO-Link devices are displayed, and the process data are created. If an error is found when
integrating the 10-Link device, e.g. wrong VendorlID or no device connected, then this is indicated via

the status of the port (object state Ch.n 0xF100:0n).
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5.3.1.2 2. Automatic scanning of the 10-Link ports

This part of the documentation describes the configuration of the physically available 10-Link devices in
TwinCAT.

During automatic scanning of the IO-Link ports, the steps WakeUp pulse, Baud rate setting, Reading of the

communication parameters, plus Parameter server and Cyclic data exchange, if applicable, are performed,

see Establishing the I0-Link communication [P_17]. The corresponding IO-Link device must be connected to
the 10-Link port for this.

The connected devices are automatically detected and configured and a search is performed for the
associated 10DD.

Finding connected 10-Link devices

The connected I0-Link devices can be found by clicking the Scan devices button (see the following figure
(C)).
File Edit Actions View Options Help

D E & PR Md = avddase e B2aldrose &i 2
=Bl SYSTEM - Configuration

BB NC - Confiquration General I BherCa‘\TI DC I Process Datal Startupl CoE - Online I Diag History I Onling  10-Link |

. M PLC - Configuration
=i 1/0 - Configuration

General |

Eﬁ 1/0 Devices  Ports ~Catalog
|- =% Device 1 (EtherCAT) - Std/0
== Device 1-Image Delete [+ Beckhoff Automation GmbH & Co. KG
== Device 1-Image-Info et
Sg g'p;tsts e 3 Parameter
=N utou
: 4 Parameter Server
- 4] Frm0Ctr] e ;
- @ FrmowcCH] Evarit History
- @] DevCtrl Create Device
H-#§ InfoData ——
R Box 1 (EP6224-2027) About Page
- Term 2 (EK1100)
@4 Mappings C B B
| Scan devices | | | 1000 Finder | | |Irnport Devicedescription "

Fig. 59: Scan devices (C)

The information window lists the connected device for each of the four ports. Only port 2 of the master is
assigned an |O-Link device. Confirm with the OK button.

Information [ x|

1 Portl: no Device found

¥ Port?: Found Device Beckhoff Automation GmbH & Co. KG
EPI2339-0021

Port3: no Device found

Portd: no Device found

Fig. 60: Information Scan devices
To be able to work with the devices, the button Reload Devices (F4) must be clicked.
& aEs ®

Fig. 61: Button: Reload Devices
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The I0-Link devices are now entered in the General display. The Port 2 Details field displays information
about the connected device.

.Genaall EtherCATI DC | Process Data | Startupl CoE - Online | Diag History Orline  10-Link

General |
—Ports —Catalog
e 1 [#- Std-1/0

(- Beckhoff Automation GmbH & Co. KG

Scan devices IODD Finder | | Import Devicedescription I
Beckhoff Automation GmbH & Co. KG -
EPI2335-0021
V1.1
Deviceld: 2308352
Vendorld: 288 _I

Fig. 62: Device at Port 2

Further details can be shown by right-clicking Port 2 in the Settings dialog (see also chapter Settings of the
[O-Link devices [P 63]).

General I EtherCATI DC | Process Data I Startup I CoE - Online | Diag Histony I Online  10-Link

General X F'ortE::Settingsl

~ Information

DeviceDescription: IE&d{hnﬁ-EFIZSSH-ﬂDH-ZmEﬂSZE-IODm A=
VendorlD: |M12ﬂ DevicelD: Imm BEGKHOFF

[O-Link Rewvision: [y 11

— Start-up checks ———————— — Cycletime
¥ check VendorlD Master Cycletime in ms
¥ check DevicelD IE"E' set |

— Communication mode ~ Error Reaction
Icnmmunicatiu:-n j [T Set Input Datato 0

| Advanced I

Fig. 63: Device Port2 settings

After double-clicking Port 2 the Parameters tab is displayed. The parameters of the respective 10-Link device
are listed here (see also chapter EPIxxxx, ERIxxxx - Setting the IO-Link device parameters [P _65]).
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General X F‘urt2::F‘aramEt&r|

Compare | Fead | Write Set Default Export / Import E] Stare
Specialist j " | Enable Block Farametrization
Index | Mame | Flags | Tvpe | Value |
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E0800:02  Signal Bdension v
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Fig. 64: Parameter 10-Link device
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5.31.3 3. Manual insertion via Create Device

This part of the documentation describes the manual configuration of the IO-Link devices in TwinCAT.

The manual insertion of the IO-Link device should only be carried out if the IODD from the vendor and the
IO-Link device are not available.

The configuration can then be carried out manually. By saving the project, the settings for the individual ports
are saved. The devices that were created are not stored in the Catalog (see the figure below (A)).

To insert the 10-Link devices manually via Create Device, proceed as follows:

If the corresponding IODD of the 10-Link device is already present, the corresponding device can be
selected in the catalog (see the diagram below (A)), sorted by the vendor

If no IODD is available, the device can be manually added. These data are not saved in the catalog
and must be manually entered for each port.

Right-click on the port to open the context menu (see the figure below (B)) and select Create Device.

In the Create Device dialog an IO-Link device with the basic communication parameters can be
created. The mandatory fields here are: For Vendor ID, Device ID and process data length see the
figure below (D). The values VendorlD and DevicelD can be entered both in hexadecimal notation
(input format: Oxnnnn) and as decimal numbers (nnnn).

The communication parameters to be entered can be found in the information provided by the device
vendor.

If the 1O-Link device version is 1.1, then the parameter server is activated by the selection of the field.
Restart the EtherCAT system or reload the configuration in Config mode (F4)

.Genemll EtherCP«Tl oc | Process Datal Startup | CoE - Online | Diag History | Onling  10-Link I
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~Ports ~Catalog

Delete [1- Beckhoff Automation GmbH & Co. KG
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s Parameter - EPI1008-0001 (V1.1)
e 4 Patameker Server - EP11008-0002 (V1.1)

ot ity - EPI1308-0021 (V1.1)
- EPNBOSODZZ(V1T) A\
. EP12008-0001 (v1.1)
. EPI2008-0002 (v1.1)
About Page - EPI2338-0001 (v1.1)
. EPI2338-0002 (v1.1)

- EPI2335-0021 (V1.1)

Scan devices IODD Finder Import Devicedescription

create Device

D Processdata length Settings

Vendor MName I Vendor ID I in ID bit min Cyde Time |2.3 ms
Device Name I Device ID I out ID bit [~ 5-Pdu supported [ Revision V1.1

Identification

0K I Abbrechen

Fig. 65: Manual creation of an IO-Link device via the "Create Device" dialog (D)

® Reading the IODD

Even when manually creating and scanning, the IODD should always be read in as well in order to
display further sensor-specific information.

If the 10-Link device is created manually, some device settings can be implemented in the settings of the 10-
Link devices (see Settings of the IO-Link devices) [P 63]
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5.3.2

The System Manager shows the EPI1xxx, ERI1xxx process data which are arranged in the tree structure

EPI1xxx, ERI1xxx - Process data

under the associated Port (A) (in the following example EPI11809-0022 is connected to port 1).

Depending on the number of channels the EPI1xxx, ERI1xxx offer 8-bit or 16-bit intput data for transmission

(A, B).

The process data of the respective boxes can be found in the chapter product overview [P 8].
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Fig. 66: Default process data showing EP11809-0022 as example

By right-clicking on the Status variable in the configuration tree (A), the structure can be opened for linking.
The offset position can be taken from the memory assignment display (D) on the basis of the point notation,
also taking into account the variable size (C).

Control/status word

The EPI1xxx, ERI1xxx have no control -

5.3.3

and status word

Settings of the 10-Link devices

To find the basic settings of the devices for each port, right-click the port and select Settings. A new tab
Portx:: Settings opens.

EPl1xxx, ERI1xxx
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Fig. 67: Context menu - Settings
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communication | ™ |

StdDigln
StdDigOwut

| Advanced I

Fig. 68: Settings of the 10-Link devices

1. Information
This field is for information only; the IODD that was read in is displayed under Device Description. Fur-
thermore, the VendorID, DevicelD and the 10-Link revision(V 1.0 or V 1.1) of the IO-Link devices are
displayed. If the device is an 10-Link device V1.1, then the parameter server [P 18] function is sup-
ported.

~ Cycletime oy

o |

Master Cycletime in ms

-

— Emor Reaction

5

[~ Set Input Data to 0

| Frocess Data I Startup | CoE - Online | Diag Histary Orline  10-Link

BECKHOFF

The following settings can be made in the settings for the 10-Link devices (see figure above):

2. Start-up checks
This parameter can be used to specify that the Vendor ID and Device ID should be checked when the
IO-Link device starts up. This avoids errors when exchanging IO-Link devices.
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3. CycleTime
Specifies the cycle time for the IO-Link master

4. Communication mode
Selection of the mode in which the 10-Link port is to be operated.

o Communication: Default mode for 10-Link devices
o StdDigin | StdDigOut: Mode for non-10-Link devices, automatically selected if the port is
configured as a digital input or output [» 55]
5. Error Reaction

o |If the Set Input Data to O field is activated
-> input data are set to 0 in case of error
-> Status display: Error

6. Button "Advanced"

4i | DataStorage - i Timestamp - -
W enable I™ enable Input ‘
¥ enable upload

i | Process Data Format — |
[ orly Octet String

Fig. 69: Advanced settings

7. Data Storage
Pay attention to the sensor version

> V1.0 -> data storage is not supported

° V1.1 -> data are stored in the parameter server (preset)

8. Process Data Format
Adaptation of the process data format

o Field only Octet String selected
-> complex data types (process data) are created as octet strings
-> Advantage: simple further processing in the PLC

5.3.4 EPIxxxx, ERIxxxx - Setting of the 10-Link device parameters

This chapter explains how to read out and set the 10-Link device parameters.

The number and type of the objects shown on the Parameters tab vary according to the type of sensor.
The default settings as stored in the IODD can initially be seen.
To open the Parameter tab

« click the 10-Link master (EP6224-xxxx) in the TwinCAT tree structure,

* click the /O-Link tab,

 select the port to which the IO-Link device is connected,

« open the Parameters tab by double-clicking or

* by right-clicking and selecting Parameters.

EPI1xxx, ERI1xxx Version: 1.3
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General | EtherCAT | DC

General |

— Ports

Delete

Parameter I

Settings

Parameter Server
Ewent History

Create Device

About Page

Scan devices

Fig. 70: Opening the Parameters tab

File Edit Actions View Options Help

I Process Data I Startup I CoE - Onlir

Deed SR =e8)Ha|=

ga v & & |

23
Lot

-
e

h

® % 2 Q 2 @0 2

-ﬂ SYSTEM - Configuration

B nC - configuration

B8R rLC - configuration

B 1/0 - Configuration

- B8 1/O Devices

.= Device 1 (EtherCAT)

-I- Device 1-Image

== Device 1-Image-Info

- & Inputs

- §l Outputs

B-§ InfoData

= i

[+ & DeviceState Inputs Device
- DeviceState Inputs
-t 10-Link Port1

----- &1 10 Inputs Channel 3
..... %1 10 Inputs Channel 4
----- $! 10 Outputs Channel 3
----- #! 10 Outputs Channel 4
@ WeState

#-§ InfoData

m-[ff Term 2 (EK1100)

g8 Mappings

General I BherCJ\Tl DC I Process Datal Startupl CoE - Online | Diag History | Online

General X Port‘l::F‘alameierl

Fig. 71: Parameters 10-Link device

Compare | Read | Write | Set Default | Export / Import Ej Store
Specialist j ™| Enatle Block Parametrization
All Objects
Observer | Flags | Type | Value | O
Maintenance
Specialist
4 Parameter
(0002 Standard Command wo UINTE Restore Factory Settings |
(c3800:01 Input type Chl w UINT16  -10..+10V (value: 0)
(c3800:02 Input type Ch2 w UINT16 1010V (value: 0)
(x3800:03 Imput type Ch3 w UINT1& 10,10V {value: 0)
(3800.04 Input type Chd w UINT1E  -10..+10V (value: 0)
(0800:01 Enable User Scale ™ BOOL O
(0200:02 Presentation w UINT3  Signed (value: 0)
(0800:05 Siemens Bits w BOoOL O
M NANN-NR Frzhl= Filtar na >Ta Tl n ;I

The device parameters are listed in the tab. The buttons Compare, Read, Write, Set Default, Export/Import
and Store are located at the top of the tab.

The Read, Write and Store buttons are used to read out the parameters stored in the 10-Link device, load

them and store them in the parameter server of the master.

Different user roles can be selected from the drop-down menu. The default user role is Specialist. The

parameters are displayed in different representations and scopes.

Compare button

» By pressing the Compare button, the parameter data of the configuration are compared with the
parameter sets in the sensor and in the parameter server.

Read button

» The default values from the 1I0DD file are always preset
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The current parameter values are not read until the Read button is pressed

Write button

The default values from the IODD file are always preset

Enter the desired value under Value

The values are accepted by pressing the Enter key

Press the Write button to write data to the device (offline configuration is possible)

Set Default button

Pressing the Set Default button sets all parameter values to the default settings.

Export / Import button

The set parameter values can be exported as a .vbs file and restored later via Import.
Pressing the Export / Import button (see the diagram below (1)) opens the Import / Export dialog

Specify the path under which you want to export or import the vbs file, see Fig. (2) below and confirm
with the Open button, see Fig. (4) below.

In addition, the export options Attach Store Command and Enable Block Parametrization can be
selected as shown in Fig. (3) below

o Attach Store Command: The parameters are loaded into the parameter server after the script has
written all values.

o Enable Block Parametrization: Block parameterization is enabled. For some sensors, writing is
only possible when block parameterization is enabled.

Press the Export or Import button

EPI1xxx, ERI1xxx Version: 1.3 67
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| Genemll x Port'l::PammeterI X Port1:Settings X F'ortZ::F‘ammeterl

Import [ Export | x|
| g
Path: I TR —————.

2

Export Options: B I Yalue I -

¥ Attach Store Command

" | Enable Elock Parametrization

Té  estore Factory Seﬂingsl

5 mie  -10.+10V {value: 0)
Export | Import [| el | hie g.m0v (value: 0) -
-, Offnen [ x|
" e -
\\ )\ ) | . = Computer = SYSTEM (C:) = temp - - mll temp durchsuchen [2]
Organisieren *  Meuer Ordner == T ﬁ:l I@l
B videos ;l Name “ | Anderungsdatum | Typ
18 Computer J graphicinstall.log 28.04.2016 21:24 Dateiordner
8 ~Devi -~ . 12 : i
j;‘_{| SYSTEM (C:) |2 TIID"Device 1 (EtherCAT)"Box 1 (EP6224-2022) Port 1.wbs  21,12,2017 12:30 VBS-Datei
| Benutzer |2 TIID"Device 1 (EtherCAT)"Box 1 (EP6224-2022) Port 2.vbs  21.12.2017 13:21 WBS-Datei
J inetpub |2 TIID™Ger&t 1 (EtherCAT)“Box 2 (EP6224-2022) Port 2.vbs  22,11,2017 10:16 VBS-Datei
J Intel
. PerfLogs
. ProgramData
. Programme
. TC3_Install
. temp
J graphicinstall.log
| TWinCAT a1 | 2
Dateinarme: I ID*Devicel (EtherCAT)*Box 1 (EP6224-2022) Port 2 j ITEKT Files ("wbs) j

4 Offnen Abbrechen |

&

Fig. 72: Parameterization IO-Link device - Export / Import

Store button

 Click Store (data storage): The Beckhoff EP6224-xxxx 10-Link master (from firmware 10) stores the
parameters (0x0018) Application-Specific Tag, (0x08n0) Settings and 0x3800 Range Settings. If the
IO-Link device is exchanged for a similar module, the device can be restored.
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Standard Command (Index 0x0002)

The 10-Link master writes various |O-Link-specific commands to the Standard Command during startup.
Some of these commands are available in the TwinCAT interface (see figure below). In the parameter list of
the All Objects user role, click Standard Command, then double-click Standard Command in the right-hand
field. Select the desired value from the list of different options and use the Write button (as described above).

Device Reset: Restarts the 10-Link device.

Application Reset: No function.

Restore Factory Settings: Restoring the application parameters, i.e. the Settings parameter (0x0800).
General I EtherCATI DC | Process Data | Startup | CoE - Online I Diag History | Online  10-Link |

General = PGI'HZZPEIIT:II'I'IE.‘tE-Tl

Compare | Read | Write | Set Default | BExport / Import fil Store
All Objects j ™| Enable Black Parametization
Index | Name | Flags | Type | Value | =
[+ G 0000:0 Direct Parameters 1 ro 316
[ e 0001:0 Direct Parameters 2 mw =16
(0002 Standard Command I WO UINTS IE j
[+ I 000C-0 Device Access Locks mws
G010 Vendor Mame ro String Application Reset [""E_'IUE: 129])
0011 Vendor Text m  Sting IF:E:::: o [Eaaﬁl?féeu;""gs (valy
0012 Product Name ro String Internal [value: 171]
D013 Product 1D e String TestEvent [value: 240]
30014 Product Text o Sung |Lcoivemtlvalue:241) |

Fig. 73: Parameters 10-Link device Standard Command

Application Specific Tag (Index 0x0018)

Application-specific information can be entered and stored here. Click Application-Specific Tag in the
parameter list, then double-click Application-Specific Tag in the right-hand field. Enter application-specific
information and use the Write button and the Store button, if required (as described above).
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General I E’therCATI DC | Process Data I Startup I CoE - Online | Diag History | Online  10-Link |

General X F‘urﬂ::F‘ammEfterl

Compare | Fead | Write | Set Default | Export / Import 8 Store |
All Objects j " | Enatle Elock Parametrization
Index | MName | Flags | Type | Value |
[ Q0000 Direct Parameters 1 o =16«
[ G 0001:0 Direct Parameters 2 w =16
0002 Standard Command wo UINTS 0
P 000C-0 Device Access Locks mw s prls
QD010 Wendor Name ro String Beckhoff Automation GmbH & Co. KiG
QD011 Wendor Text ro String www beckhoff com
OO 2 Product Mame ro String EP13174-0002
0013 Product 1D ro String EP13174-0002
QD014 Product Text ro String 4 Analog Input Module
QD015 Serial Mumber ro String
D016 Hardware Version ro String
07 Fimmware Version ro String
<0013 Application Specific Tag rw String Information
B 00500 07 Status o 2=
|

Fig. 74: Parameters 10-Link device: Application Specific Tag
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5.3.5 EPI1xxx, ERI1xxx - Set up the parameters of the 10-Link device

5.3.51 Input filter (Index 0x0800:01)

The function of the Input filter is explained in the section EPI1xxx-xxxx - Input debouncing and input signal
extension [P _74]. For parameterization of the input filter proceed as follows:

1. Select Specialist in the tab Parameter.

2. Open the Parameter list and double click on Input Filter.

3. Select the desired value from the list of different options.

4. Use the Write and as necessary the Store button (as described above).

General I EtherCA.TI DC | Process Data I Startup | CoE - Online | Diag Histony I Orline  10-Link |

Gerneral X F‘nrt-i::F‘alameterl

Compare | Read | Write |4 Set Default | BExport / Import 5 Store |4
ISpeciaIist 1 j ™| Enatile Block Parametrization
Index | MName | Flags I Type | Value |

[ |dentification

4 [Pommeter | 2

0002 Standard Command WO LINTE  destore Factory Settin
Rc0B00:01 Input Fitter o UINTE | |3 ms [value: 2] =
080002 Signal Extension i UINTE | (off [walue: O]

0.5 ms [value: 1

[ Diagnosis
3 ms [value: 2

10 ms [value: 3]
20 ms [value: 4

Fig. 75: Parameterization of input filter (Index 0x0800:01)

5.3.5.2  Signal Extension (Index 0x0800:02)

The function of the Signal Extension is explained in the section EPI1xxx-xxxx - Input debouncing and input
signal extension [»_74]. For parameterization of the input filter proceed as follows:

Select Specialist in the tab Parameter

Open the Parameter list and double click on Signal Extension

Select the desired value from the list of different options

Use the Write and as necessary the Store button (as described above).

Powbd~
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General I EtherCATI oC I Process Data I Startup I CoE - Online I Diag Histary I Orline  10-Link |

General X F‘nrt-i::F'ammeterl

Compare | Read Write |4 Set Default | Export / Import 8 Store H.
ISpeciaIist 1 j ™| Enable Block Parametrization
Index | MName | Flags | Type | Value |

I» |dentification

, 2
(0002 Standard Command WO UINTE  Jestore Factory Settingsl
(0300:01 Input Fiter W UINTE Ims (value: 2)
(«0200:02 Signal Extension w LINTE Iuﬁ [value: 0] j 3

b Diagnoss

0.5 ms [value: 1]
3 ms [walue: 2]
10 ms [value: 3]
20 ms [value: 4]
50 ms [value: 5]
100 ms [value: 5]

Fig. 76: Parameterization of Signal Extension (Index 0x0800:02)

5.3.5.3 Diagnosis (Index 0x0A00)

The Diagnosis parameters vary between the different devices. The meaning of Diagnosis parameters (Index
0x0AO00) can be read in the respective chapter Object description and parameterization.

(EPI1008-000x, ERI1008-000x [P 79] / EPI1809-002x, ERI1809-002x [»_82])

As an example, the Diagnosis parameters of the EP11809-0021 are presented in the figure below.
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General I EtherCATI DC | Process Datal Startup | CoE - Online | Diag History | Online  10-Link |

General X F‘urt-l::Falameterl

Compare | Read | Write | Set Default | Export / Import a Store
Specialist j ™| Enable Elock Parametrization
Index: | Name | Alags | Type | Value | o
P Identification
4 Parameter
0002 Standard Command WO UINTE  Hestore Factory Settingsl
OocDB00:071 Input Filter w UINTE 3 ms (value: &)
o300 022 Signal Bdension w LINTE off {value: 0)
4 Diagnosis
(e 0AD0: 01 Cwvertemperature ro BOOL
Cec0ADD:02 Short detected ro BOOL
(e 0ADD:03 US low ro BOOL
o0 ADD: 04 UP low ro BOOL
(e 0ADD:05 UP stat ro BOOL
OO ADD: D6 Port 0-7 UP short ro BOOL
(e 0ADD:07 Port 815 UP short ro BOOL
C0A00:08 reserved ro BOOL
Cee0ADO:09 reserved ro BOOL
T 0AD0:0A reserved ro BOOL
(c0ADO:0B reserved ro BOOL
e 0AD0:0C reserved ro BOOL —
Cee0ADD:0D reserved ro BOOL
0A00:0E reserved ro BOOL LI
Fig. 77: 10-Link Device Parameter: showing Diagnosis EPI1809-0021 as example
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5.3.6 EPI1xxx, ERI1xxx - Input debouncing and input signal
extension

The digital IO-Link boxes EPI1xxx, ERI1xxx supports a configurable input debouncing and a variable input
signal extension for all digital inputs. This can be set via Device Parameter Object 0x0800. The set value
applies for all digital inputs. How to set the parameters of the 10-Link Device will be explained in the section

EPI1xxx, ERI1xxx - set up the parameters of the IO-Link Device [» 71].

Input filter: variable adjustable over Device Parameter (Object 0x0800 Subindex 1).

Value Filtertime [ms]
0 0

1 0.5

2 3

3 10

4 20

The value decides the delay with which the input value is transferred to the higher-level control. Impulses
that are smaller than the filter time will be ignored. In the figure below function examples are presented with
a filter time of 10 ms.

Signal Input Filter

i Filtetime _;

'

Input .

0o — |

Process data

0 :

1 |

Input !

pu 0

0 ;

Process data

T —

Input 0 i

1 ;
Process data
0

1

Input i

0 —

1 i

Process data :

0 i :
[ s s e B
t
0 10 20 30 [ms]

Fig. 78: Signal Input Filter
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Input signal extension time: variable adjustable over Device Parameter (Object 0x0800 Subindex 2).

Value Input signal extension time [ms]
0 0

1 0.5

2 3

3 10

4 20

5 50

6 100

The parameter specifies the time for which an input impulse is extended with additional momentum change.
Short change of the input impulse during the signal extension will be ignored.

Signal Extension

1

1
Input —‘
0
Input after Ext.

0
1

Input

1

1
Input
0

Input after Ext
0

1
Input after Ext

|

0
1

Input

1
Input after Ext

0
Fig. 79: Signal Extension

If the input debouncing and the input signal extension are active, the input impulse is always filtered first and

then extend the result.

EPl1xxx, ERI1xxx
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5.3.7

Object Overview - EP11809-0021

® IO-Link IODD Device Description

1 The display corresponds to the display of the IO-Link device parameters. It is advisable to download
the latest 10-Link IODD device description files from the Download section of the Beckhoff website

and install them according to the installation instructions.

The object overview of EP11809-0021 is listed below.

Subindex Name ‘ Flags Default value
0x0000:00 Direct Parameters 1

0x0000:01 Reserved RO 0
0x0000:02 Master Cycle Time RO 5
0x0000:03 Min Cycle Time RO 5
0x0000:04 M-Sequence Capability RO 1
0x0000:05 10-Link Version ID RO 17
0x0000:06 Process Data Input Length RO 16
0x0000:07 Process Data Output Length RO 16
0x0000:08 Vendor ID 1 RO 0x0120
0x0000:09 Vendor ID 2 RO 0x0120
0x0000:0A Device ID 1 RO 0x233900
0x0000:0B Device ID 2 RO 0x233900
0x0000:0C Device ID 3 RO 0x233900
0x0000:0D Reserved RO 255
0x0000:0E Reserved RO 255
0x0000:0F Reserved RO 255
0x0000:10 System Command RO 255
Subindex Name Flags Default value
0x0001:00 Direct Parameters 2

0x0001:01 Device Specific Parameter 1 RW 0
0x0001:02 Device Specific Parameter 2 RW 0
0x0001:03 Device Specific Parameter 3 RW 0
0x0001:04 Device Specific Parameter 4 RW 0
0x0001:05 Device Specific Parameter 5 RW 0
0x0001:06 Device Specific Parameter 6 RW 0
0x0001:07 Device Specific Parameter 7 RW 0
0x0001:08 Device Specific Parameter 8 RW 0
0x0001:09 Device Specific Parameter 9 RW 0
0x0001:0A Device Specific Parameter 10 RW 0
0x0001:0B Device Specific Parameter 11 RW 0
0x0001:0C Device Specific Parameter 12 RW 0
0x0001:0D Device Specific Parameter 13 RW 0
0x0001:0E Device Specific Parameter 14 RW 0
0x0001:0F Device Specific Parameter 15 RW 0
0x0001:10 Device Specific Parameter 16 RW 0
Subindex Name Flags Default value
0x0002 Standard Command RW 0
Subindex Name Flags Default value
0x000C:00 Device Access Locks

0x000C:01 Parameter (write) Access Lock RW 0
0x000C:02 Data Storage Lock RW 0
0x000C:03 Local Parameterization Lock RW 0
0x000C:04 Local User Interface Lock RW 0
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Subindex Name Flags Default value
0x0010 Vendor Name RO Beckhoff Automation GmbH & Co. KG
0x0011 Vendor Text RO www.beckhoff.com
0x0012 Product Name RO EPI11809-0021
0x0013 Product ID RO EP11809-0021
0x0014 Product Text RO 16 DI Module
0x0015 Serial Number RO 00000000
0x0016 Hardware Version RO 01

0x0017 Firmware Version RO 01

0x0018 Application Specific Tag RW

Subindex Name Flags Default value
0x0800:00 Settings

0x0800:01 Input Filter RW 3ms
0x0800:02 Signal Extension RW off

Subindex Name Flags Default value
0x0A00:00 Diagnose

0x0A00:01 Overtemperature RO 0

0x0A00:02 Short detected RO 0

0x0A00:03 US low RO 0

0x0A00:04 UP low RO 0

0x0A00:05 UP stat RO 0

0x0A00:06 Port 0-7 UP short RO 0

0x0A00:07 Port 8-15 UP short RO 0

0x0A00:08 Reserved RO 0

0x0A00:09 Reserved RO 0

0x0AO00:0A Reserved RO 0

0x0A00:0B Reserved RO 0

0x0A00:0C Reserved RO 0

0x0A00:0D Reserved RO 0

0x0A00:0E Reserved RO 0

0x0AO00:0F Reserved RO 0

0x0A00:10 Reserved RO 0

Key

Flags:

RO (Read Only) this object can be read only
RW (READ/Write) this object can be read and written

5.3.8 EPI1008-000x, ERI1008-000x - Object description and
parameterization

@® |O-Link IODD Device Description

1 The display corresponds to the display of the 10-Link device parameters. It is advisable to download

the latest |0-Link I0ODD device description files from the Download section of the Beckhoff website
and install them according to the installation instructions.

Parameter server (data storage)

The 10-Link boxes support the data storage functionality according to protocol revision 1.1. The parameters
0x0018 (application-specific tag) and 0x08n0 (settings) are secured with the |0-Link master. In order to use
this functionality, the IO-Link master must also support it. (e.g. with the Beckhoff EP6224-xxxx 10-Link
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master from firmware 10) Changes to these parameters are saved by the |0-Link master and restored when
the box is replace with an identical IO-Link box. How to use the data storage functionality is explained in

chapter EPIxxxx, ERIxxxx - Setting of the [O-Link device parameters [P 65].

Index 0000 Direct Parameter Page 1

Index Name Meaning Data type |Flags |Default

(hex)

0000:01  |Reserved - UINT8 RW 0

0000:02 |Master Cycle Time I0-Link specific UINT8 RW 5

0000:03 |Min Cycle Time |O0-Link specific UINT8 RW 5

0000:04 |M-Sequence Capability |0-Link specific UINT8 RW 1

0000:05 |lO-Link Version ID 10-Link specific UINT8 RW 17

0000:06 |Process Data Input Length 10-Link specific UINT8 RW 16

0000:07 |Process Data Output Length |IO-Link specific UINT8 RW 16

0000:08 - |Vendor ID manufacturer ID UINT8 RW 0x0120

0000:09

0000:0A - |Device ID device ID UINT8 RW 0x233900

0000:0C

0000:0D - |Reserved - UINT8 RW 255

0000:0F

0000:10  |System Command |O-Link specific RW 255

Index 0001 Direct Parameter Page 2

Index Name Meaning Data type |Flags |Default

(hex)

0001:01 - |Device Specific Parameter I0-Link specific UINT8 RW 0

0001:10

Index 0002 Standard Command

Index Name Meaning Data type |Flags |Default

(hex)

0x0002 Standard Command |O-Link specific UINT8 w 0

Index 000C Device Access Locks

Index Name Meaning Data type |Flags |Default

(hex)

000C:01 |Parameter (write) Access unassisted BOOL RW FALSE

Lock

000C:02 |Data Storage Lock unassisted BOOL RW FALSE

000C:03 |Local Parameterization Lock |unassisted BOOL RW FALSE

000C:04 |Local User Interface Lock unassisted BOOL RW FALSE

Index 0010 Vendor Name

Index Name Meaning Data type |Flags |Default

(hex)

0010 Vendor Name manufacturer designation String R Beckhoff Automation
GmbH & Co. KG

Index 0011 Vendor Text

Index Name Meaning Data type |Flags |Default

(hex)

0011 Vendor Text manufacturer specific text String R www.beckhoff.com

Index 0012 Product Name

Index Name Meaning Data type |Flags |Default

(hex)

0012 Product Name product designation String R EPI11008-000x,
ERI1008-000x
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Index 0013 Product ID

Index Name Meaning Data type |Flags |Default

(hex)

0013 Product ID product designation String R EPI11008-000x,
ERI1008-000x

Index 0014 Product Text

Index Name Meaning Data type |Flags |Default
(hex)
0014 Product Text product description String R 8 DI Module

Index 0015 Serial Number

Index Name Meaning Data type |Flags |Default

(hex)

0015 Serial Number serial number (Individual serial number. Inde- | String R 00000000
pendent of the lasered serial number.)

Index 0016 Hardware Version

Index Name Meaning Data type |Flags |Default
(hex)
0016 Hardware Version Hardware revision String R 01

Index 0017 Firmware Version

Index Name Meaning Data type |Flags |Default
(hex)
0017 Firmware Version Firmware version String R 01

Index 0018 Application Specific Tag

Index Name Meaning Data type |Flags |Default
(hex)
0018 Application Specific Tag application specific description String RW R

Kk dkdkkkk

Index 0800 Settings

Index Name Meaning Data type |Flags |Default
(hex)

0800:01  |Input Filter debounce for digital inputs UINT8 RW 3ms
0800:02 |Signal Extension signal extension for digital inputs UINT8 RW off

Index 0A00 Diagnosis

Index Name Meaning Data type |Flags |Default
(hex)

0A00:01 |Overtemperature overheating of the |0-Link modules BOOL RO FALSE
0A00:02 |Short detected short circuit on the 10-Link C/Q data line BOOL RO FALSE
0A00:03 |US low supply voltage too low (< 18V) BOOL RO FALSE
0A00:04 |UP low Additional power supply too low (<18V) BOOL RO FALSE
0A00:05 |UP stat Additional power supply non-existent (<8V) |BOOL RO FALSE
0A00:06 - |Reserved - BOOL RO FALSE
0A00:10
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5.3.9 EPI1809-002x, ERI1809-002x - Object description and

parameterization

® IO-Link IODD Device Description

1 The display corresponds to the display of the IO-Link device parameters. It is advisable to download
the latest IO-Link IODD device description files from the Download section of the Beckhoff website

and install them according to the installation instructions.

Parameter server (data storage)

The 10-Link boxes support the data storage functionality according to protocol revision 1.1. The parameters
0x0018 (application-specific tag) and 0x08n0 (settings) are secured with the 10-Link master. In order to use
this functionality, the 10-Link master must also support it. (e.g. with the Beckhoff EP6224-xxxx 10-Link
master from firmware 10) Changes to these parameters are saved by the 10-Link master and restored when
the box is replace with an identical IO-Link box. How to use the data storage functionality is explained in

chapter EPIxxxx, ERIxxxx - Setting of the IO-Link device parameters [P 65].

Index 0000 Direct Parameters 1

Index Name Meaning Data type |Flags |Default

(hex)

0000:01 |Reserved - UINT8 RO 0

0000:02 |Master Cycle Time 10-Link specific UINT8 RO 5

0000:03  |Min Cycle Time IO-Link specific UINT8 RO 5

0000:04 |M-Sequence Capability |0-Link specific UINT8 RO 1

0000:05 |lO-Link Version ID 10-Link specific UINT8 RO 17

0000:06 |Process Data Input Length |0-Link specific UINT8 RO 16

0000:07 |Process Data Output Length |IO-Link specific UINT8 RO 16

0000:08 - |Vendor ID manufacturer ID UINT8 RO 0x0120

0000:09

0000:0A - |Device ID device ID UINT8 RO 0x233900

0000:0C

0000:0D - |Reserved - UINT8 RO 255

0000:0F

0000:10  |System Command I0-Link specific RO 255

Direct Parameter Page 2

Index Name Meaning Data type |Flags |Default

(hex)

0001:01 - |Device Specific Parameter I0-Link specific UINT8 RW 0

0001:10

Index 0002 Standard Command

Index Name Meaning Data type |Flags |Default

(hex)

0002 Standard Command |O-Link specific UINT8 w 0

Index 000C Device Access Locks

Index Name Meaning Data type |Flags |Default

(hex)

000C:01 |Parameter (write) Access unassisted BOOL RW FALSE
Lock

000C:02 |Data Storage Lock unassisted BOOL RW FALSE

000C:03 |Local Parameterization Lock |unassisted BOOL RW FALSE

000C:04 |Local User Interface Lock unassisted BOOL RW FALSE

80 Version: 1.3

EPI1xxx, ERI1xxx



http://beckhoff.de/english/download/fbconfg.htm?id=71003277100537

BECKHOFF

Commissioning/configuration of IO-Link master/device

Index 0010 Vendor Name

Index Name Meaning Data type |Flags |Default

(hex)

0010 Vendor Name manufracturer designation String R Beckhoff Automation
GmbH & Co. KG

Index 0011 Vendor Text

Index Name Meaning Data type |Flags |Default

(hex)

0011 Vendor Text manufacturer specific text String R www.beckhoff.com

Index 0012 Product Name

Index Name Meaning Data type |Flags |Default

(hex)

0012 Product Name product designation String R EPI11809-002x,
ERI1809-002x

Index 0013 Product ID

Index Name Meaning Data type |Flags |Default

(hex)

0013 Product ID product designation String R EPI11809-002x,
ERI1809-002x

Index 0014 Product Text

Index Name Meaning Data type |Flags |Default

(hex)

0014 Product Text product description String R 16 DI Module

Index 0015 Serial Number

Index Name Meaning Data type |Flags |Default

(hex)

0015 Serial Number serial number (Individual serial number. Inde- | String R 00000000

pendent of the lasered serial number)

Index 0016 Hardware Version

Index Name Meaning Data type |Flags |Default

(hex)

0016 Hardware Version Hardware revision String R 01

Index 0017 Firmware Version

Index Name Meaning Data type |Flags |Default

(hex)

0017 Firmware Version Firmware version String R 01

Index 0018 Application Specific Tag

Index Name Meaning Data type |Flags |Default

(hex)

0018 Application Specific Tag application specific description String RW ettt

Index 0800 Settings

Index Name Meaning Data type |Flags |Default

(hex)

0800:01 Input Filter debounce for digital inputs UINT8 RwW 3ms

0800:02 |Signal Extension signal extension for digital inputs UINT8 RwW off

EPI1xxx, ERI1xxx
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Index 0A00 Diagnosis

Index Name Meaning Data type |Flags |Default

(hex)

0A00:01 |Overtemperature overheating of the |0-Link modules BOOL RO FALSE

0A00:02 |Short detected short circuit on the 10-Link C/Q data line BOOL RO FALSE

0A00:03 |US low supply voltage too low (< 18V) BOOL RO FALSE

0A00:04 |UP low Additional power supply too low (<18V) BOOL RO FALSE

0A00:05 |UP stat Additional power supply non-existent (<8V) |BOOL RO FALSE

0AQ0:06 |Port 0-7 UP short short circuit detected on one of the digital BOOL RO FALSE
ports 0-7

0A00:07 |Port 8-15 UP short short circuit detected on one of the digital BOOL RO FALSE
ports 8-15

0A00:08 - |Reserved - BOOL RO FALSE

00A00:10
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5.3.10

Firmware update of the 10-Link device

Firmware update only possible with EtherCAT IO-Link master products

The firmware update of the |O-Link device is only possible with the EP6224-xxxx, EP6228-xxxx and
EL6224. A firmware update is not possible with the KL6224.

An update of the box firmware is currently supported via the EP622x-xxxx |O-Link master box and the
TwinCAT System Manager from version 2.11 R3 build 2248 or TwinCAT 3.1 build 4018.

The firmware update is performed directly via the 10-Link interface. To this end the box must be connected
to the EP622x-xxxx and in Operational state. The update is started in the Advanced dialog of the
corresponding IO-Link port (see the two figures below).

open the Settings tab,

o~ =

select the Advanced button
Select 10-Link firmware files via the Download button (use the file extension *.efw).

Select the EP622x-xxxx Box in the System Manager,
in the /O-Link tab, right click on the appropriate port

The Firmware Update dialog is only displayed for supported Beckhoff IO-Link devices. Once the *.efw
file has been checked, the firmware update starts automatically. This process must not be interrupted!
After a successful update, the box is automatically restarted and therefore usually does not have to be
de-energized. Device-specific settings (Appl. -Specific Tag, Settings) will not be lost.
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The firmware version that is currently used can be obtained as follows (see the figure below):

Select the EP622x-xxxx Box in the System Manager,

In the IO-Link tab, right click on the appropriate port

open the Parameter tab,

select Index 0x017 (firmware version)

click the Read button

The firmware version is read out and displayed when IO-Link communication to the box is active.
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6 Appendix

6.1 General operating conditions

Protection degrees (IP-Code)

The standard IEC 60529 (DIN EN 60529) defines the degrees of protection in different classes.

1. Number: dust protection and
touch guard

Definition

0 Non-protected

1 Protected against access to hazardous parts with the back of a hand. Protected against solid
foreign objects of @ 50 mm

2 Protected against access to hazardous parts with a finger. Protected against solid foreign ob-
jects of @ 12.5 mm.

3 Protected against access to hazardous parts with a tool. Protected against solid foreign objects
2.5 mm.

4 Protected against access to hazardous parts with a wire. Protected against solid foreign objects
g1 mm.

5 Protected against access to hazardous parts with a wire. Dust-protected. Intrusion of dust is not
totally prevented, but dust shall not penetrate in a quantity to interfere with satisfactory operation
of the device or to impair safety.

6 Protected against access to hazardous parts with a wire. Dust-tight. No intrusion of dust.

2. Number: water* protection Definition

0 Non-protected

1 Protected against water drops

2 Protected against water drops when enclosure tilted up to 15°.

3 Protected against spraying water. Water sprayed at an angle up to 60° on either side of the ver-

tical shall have no harmful effects.

4 Protected against splashing water. Water splashed against the disclosure from any direction
shall have no harmful effects

5 Protected against water jets

6 Protected against powerful water jets

7 Protected against the effects of temporary immersion in water. Intrusion of water in quantities

causing harmful effects shall not be possible when the enclosure is temporarily immersed in wa-
ter for 30 min. in 1 m depth.

*) These protection classes define only protection against water!

Chemical Resistance

The Resistance relates to the Housing of the Fieldbus/EtherCAT Box and the used metal parts. In the table
below you will find some typical resistance.

Character

Resistance

Steam

at temperatures >100°C: not resistant

Sodium base liquor
(ph-Value > 12)

at room temperature: resistant
> 40°C: not resistant

Acetic acid

not resistant

Argon (technical clean)

resistant

Key

 resistant: Lifetime several months

* non inherently resistant: Lifetime several weeks

+ not resistant: Lifetime several hours resp. early decomposition

EPl1xxx, ERI1xxx
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6.2 IP67 Box - Accessories

Fixing

Ordering information

Description

ZS5300-0001

Mounting rail (500 mm x 129 mm)

Marking material, plugs

Ordering information

Description

ZS5000-0000

Fieldbus Box set M8 (contact labels, plugs)

ZS5000-0002

Fieldbus Box set M12 (contact labels, plugs)

ZS5000-0010

plugs M8, IP67 (50 pieces)

ZS5000-0020

plugs M12, IP67 (50 pieces)

ZS5100-0000

marking labels, not printed, 4 stripes at 10 pieces

ZS5100-xxxx

printed marking labels, on request

Tools

Ordering information

Description

ZB8800

torque socket wrench with ratchet wrench for M8 connectors (over molded)

ZB8800-0001

ratchet wrench for M8 connectors (field assembly)

ZB8800-0002

ratchet wrench for M12 connectors (over molded)

ZB8801

torque wrench adjustable for M8 and M12 connectors

ZB8801-0001

ratched wrench for M8 connectors (over molded)

ZB8801-0002

ratched wrench for M8 connectors (field assembly) and M12 connectors (over
molded)

ZB8801-0003

ratched wrench for M12 connectors (field assembly)

@® Further accessories

Further accessories may be found at the price list for Beckhoff fieldbus components and at the inter-
net under http://www.beckhoff.de/english/fieldbus box/data sheets.htm?id=69033899254355.
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6.3 Support and Service

Beckhoff and their partners around the world offer comprehensive support and service, making available fast
and competent assistance with all questions related to Beckhoff products and system solutions.

Beckhoff's branch offices and representatives

Please contact your Beckhoff branch office or representative for local support and service on Beckhoff
products!

The addresses of Beckhoff's branch offices and representatives round the world can be found on her internet
pages:
http://www.beckhoff.com

You will also find further documentation for Beckhoff components there.

Beckhoff Headquarters
Beckhoff Automation GmbH & Co. KG

Huelshorstweg 20

33415 Verl

Germany

Phone: +49(0)5246/963-0
Fax: +49(0)5246/963-198
e-mail: info@beckhoff.com
Beckhoff Support

Support offers you comprehensive technical assistance, helping you not only with the application of
individual Beckhoff products, but also with other, wide-ranging services:

* support
+ design, programming and commissioning of complex automation systems
+ and extensive training program for Beckhoff system components

Hotline: +49(0)5246/963-157
Fax: +49(0)5246/963-9157
e-mail: support@beckhoff.com

Beckhoff Service

The Beckhoff Service Center supports you in all matters of after-sales service:
+ on-site service
* repair service
 spare parts service
* hotline service

Hotline: +49(0)5246/963-460
Fax: +49(0)5246/963-479
e-mail: service@beckhoff.com
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