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General Security Advice

Important Information

Read these instructions carefully, and look at the
equipment to become familiar with the device
before trying to install, operate, or maintain it. The
following special messages may appear
throughout this documentation or on the equipment
to warn of potential hazards or to call attention to

information that clarifies or simplifies a procedure.

The addition of this symbol to a
Danger or Warning safety label
indicates that an electrical hazard
exists, which will result in personal
injury if the instructions are not
followed.

This is the safety alert symbol. It is
used to alert you to potential
personal injury hazards. Obey all
safety messages that follow this
symbol to avoid possible injury or

death.

Please Note

Electrical equipment should be serviced only by
qualified trained personnel. No responsibility is
assumed by manufacturer for any consequences
arising out of the use of this material. This
document is not intended as an instruction

manual for untrained persons.

About this Manual

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

GmbH, Germany.

Background
This user manual describes how to install and
configure an Absolute Rotary Encoder with
EtherCAT® interface. General technical data and
mechanical

drawings are specified in the

document data sheet.
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1 Safety Instructions
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Do not remove the connection cap!

The absolute rotary encoder must be connected to the main signal ground
over the machine chassis or by means of a separate potential compensating line.

Do not stand on the encoder!

Do not adapt the driving shaft additionally!

Avoid mechanical load!

Do not adapt the housing additionally!
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2 Introduction

This manual explains how to install and configure
the Absolute Rotary Encoder with EtherCAT®

interface applicable for military and industrial
applications  with EtherCAT® protocol. The
2.1 General Definitions

hohner
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products are compliant with standard DS406
(encoder device profile) and Ethernet ETHERCAT®
Communication Profile Specification

CiA DS 301 Vi.1.0.

In the following chapters general definitions are described.

2.2

The absolute

Intended Usage

rotary encoder measures the

physical measure and angle and revolutions and

converts this into a digital position value

transmitted via the EtherCAT® bus according to the
EtherCAT® communication profile (CIA DS301) to
The encoder shall be

other field devices.

2.3
The sensor has one EtherCAT® interface with

Interfaces

incoming and outgoing port to support a daisy

2.4

For the device is no maintenance necessary!

Maintenance

2.5 Intended Time of Usage

Refer to the data sheet of the Absolute Rotary Encoder.

hohner
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connected to an EtherCAT® network according to
(CIA DS301) and shall only be used for this
purpose. The sensor can be used in applications
like positioning tasks or length measurements.
could be like cranes,

General applications

construction machines, lifts, packing machines etc.

chain cable structure and supports the profile
Specification CIA DS 301 V1.1.0.
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2.6 Optical Measurement Principle

2.6.1 Overview

The absolute rotary encoders use highly integrated geared code disks to as many as 16,384 (2%
Opto-ASICs, providing a resolution up to 16 bits revolutions. These encoders are fully capable of
(65,536 steps) per turn. For multiturn models, the operating in rugged industrial settings.

measuring range is extended by the mechanically

2.6.2 Singleturn

evaluated by an opto-array behind the reticle. With
every position another combination of slashes in
the reticle is covered by the dark spots on the code
disk and the light beam on the photo transistor is
interrupted. That way the code on the disc is
transformed into electronic signals. Fluctuations in
the intensity of the light source are measured by
an additional photo transistor and another
electronic circuit compensates for these.

The measuring system in the single-turn module After  amplification ~and  conversion the
consists of a light source, a code disc pivoted in a electronic signals are available for evaluation.
precision ball bearing and an opto-electronic Single turn encoders specify the absolute position
scanning device. A LED is used as a light source for one turn of the shaft i.e. for 360°. After
which shines through the code disc and onto the one turn the measuring range is completed

screen behind. The tracks on the code disk are and starts again from the beginning.
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2.6.3 Multiturn

Linear systems normally need more than one turn
of a shaft. A single turn encoder is unsuitable for
this type of application because of the additional
requirement of the number of turns. The principle is

relatively simple: Several single turn encoders are

hohner
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connected using a reduction gear. The first stage
supplies the resolution per turn, the stages behind
supply the number of turns. In the following picture
you can see the gearing module with the several
stages of reduction gears.

Typical Applications:

= Packing Machines

= Robots

= Printing Machines

= Theater / Moving Platforms

There are several types of encoder versions.
Please refer to the datasheets to find out which is

the best version for your application.
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2.8 Ethernet

The present developments in the field of Industrial
Ethernet are based on the vision of an integrated
access of all data of a company through a uniform
communication system. In higher levels of
enterprise  communication Ethernet is the main
medium of data transfers. Combined with other IT
technologies it is internationally standardized. In
the long run automation engineers will benefit from
the rapid technological progress in the mass

markets of IT and web technologies.

Ethernet technically provides a system with higher
data transfer rates than common field bus systems.
TCP/IP and UDP do have a statistical access
method to access the medium thereby prohibiting
determined response times. Many developments
are intensely done on additional real time
mechanisms, e.g. EtherCAT®.

EtherCAT® ’s key functional principle lies in how its
nodes process Ethernet frames:

each node reads the data addressed to it and
writes its data back to the frame all while the frame
is moving downstream. This leads to improved
bandwidth utilization (one frame per cycle is often
sufficient for communication) while also eliminating

the need for switches or hubs.

The unique way EtherCAT® process frames makes
it the fastest Industrial Ethernet Technology; no
other technology can top EtherCAT® ’s bandwidth

utilization or the corresponding performance.

In addition it its speed, an EtherCAT® net-work can
support up to 65,535 devices without placing
restrictions on their topology: line, bus, tree, star —
or any combination thereof. Fast Ethernet Physics
allows two devices to be up to 100m (330 ft.) apart,

and greater distances are possible with the use of

www.encoderhohner.com - info@encoderhohner.com - Tel.: (00 34) 972 16 00 17
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features that offer further topological flexibility,

optics. also has additional
such as Hot Connect and Hot Swap for devices,
and added redundancy through a ring topology.

EtherCAT® is suitable for both centralized and
decentralized system architectures. It can support
master-slave, master-master, and slave-slave
communication as well as incorporate subordinate
field buses. At the factory-level, the EtherCAT®
Automation Protocol has communication covered —

all with the existing infrastructure.

When compared to a classic field bus system,
EtherCAT® is the obvious choice: node addresses
can be set automatically, there’s no need for
network tuning, and onboard diagnostics with fault
localization make pinpointing errors a snap.
Despite these advanced features, EtherCAT® is
also easier to use than Industrial Ethernet: there
are no switches to configure, and no complicated
handling of MAC or IP addresses is required.

EtherCAT® also

technologies without jeopardizing the net-work’s
®s

supports common internet
real-time capability. Its “Ethernet over EtherCAT

protocol transports FTP, http, TCP/IP and Co.

Other functions (offset values, resolution, etc) can
be configured. The absolute rotary encoder
corresponds to the class 1 encoder profile (DS 406
in which the characteristics of encoder with

CANopen interface are defined).

Further information is available at:
EtherCAT Technology Group
http://www.ethercat.org

A detailed description of the network in described

in the following chapters.

I.. hohner
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3 Hardware Set-Up and Ethernet Connection

3.1 Network Topology

“|Encoder1|- | Encoder 2

The line structure can be built up like known from
standard field bus systems e.g. CANopen. The
sensor can be connected to other devices by
usage of “straight” or crossover network cable,
because the PHY of the encoder is capable to
realize Auto crossover. You need at least a cable
of category Cat5e to get a data transfer rate up to
100 Mbit. To increase noise immunity only cables
with foil and copper netting shield should be used
(S/UTP), twisted pair, AWG26.

The symbolized structure shows a line cabling

structure.

Each device can be connected together with a
maximum cable length of 100m.

These requirements are specified in EtherCAT®
specification. For more details visit the web site:
http://www.ethercat.org
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4 Connection an Absolute Encoder
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The encoder is connected by a 4 pin A-coded M12 connector for the power supply and two 4 pin, D-coded

M12 connector for Ethernet.

4.1

Connector Ethern

4 pin female, D-coded

et EtherCAT®

Pin Number Signal
1 TX +
2 Rx +
3 TX -
4 Rx -
4.2 Connector Power Supply
4 pin male, A-coded
Pin Number Signal
1 power supply (10V — 30V)
2 Reserved, not connected
3 power supply (GND)
4 Reserved, not connected

www.encoderhohner.com -
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Sketch on encoder view
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4.3 Ethernet Cables
RJ45 — M12 crossed

Signal RJ45 Pin M12 Pin Signal
Tx+ 3 2 Rx+
Tx- 6 4 Rx-
Rx+ 1 1 Tx+
Rx- 2 3 Tx-
RJ45 — M12 straight
Signal RJ45 Pin M12 Pin Signal
Tx+ 3 1 Tx+
Tx- 6 3 Tx-
Rx+ 1 2 Rx+
Rx- 2 4 Rx-
M12 — M12 crossed
Signal M12 Pin M12 Pin Signal
Tx+ 1 2 Rx+
TX- 3 4 Rx-
Rx+ 2 1 Tx+
Rx- 4 3 Tx-

hohner

AUTOMATION

www.encoderhohner.com - info@encoderhohner.com - Tel.: (00 34) 972 16 00 17




EtherCAT Interface hohner

User Manual AUTOMATION

5 Diagnostic LED’s

The encoder provides on the backside of the Furthermore there are two LEDs to indicate the
connection cap several diagnostic LEDs. For each network status for EtherCAT® named “error” and
port there is a functional combined LED for link “Status”. The exact meaning of the LED indication
status and activity named “LS/DA”. is specified in the following tables.

51 Function of LEDs for Ports

LED Color Status Description for LED = on

Link/Act IN Green On LINK is active for HUB port 1
Blinking Activity on HUB port 1

Link/Act OUT Green On LINK is active for HUB port 2
Blinking Activity on HUB port 2

5.2 Function of LEDs for EtherCAT®

LED Color Status Description for LED
Error Red Off No Error
Blinking Invalid Configuration
Single Local Error
Flash
Double Process Data Watchdog
Flash Timeout/EtherCAT® Watchdog
Timeout

Flickering | Booting Error

On Application Failure

Run Green Off Initialization

Blinking Pre-Operational

Single Safe-Operational
flash

Flickering | Initialization or Bootstrap

On Operational
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6 Network Configuration

A dismounting of the connection cap is not allowed! All configurations can be directly

executed without opening the housing.

6.1 Install Encoders to Network
1.) Turn off the power supply for your machine
2.) Connect the Ethernet CATS5 cable with D-coded M12 connector from the PLC or the last device to
the ECAD IN-Port
3.) If necessary install additional devices to the ECAD OUT-Port
4.) Connect the A-coded M12 connector for the power supply
5.) Turn on the power supply of the PLC and the devices

hohner www.encoderhohner.com - info@encoderhohner.com - Tel.: (00 34) 972 16 00 17
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7 Project Integration

This integration description is an example related
to Beckhoff control units with TWinCAT®. In general
the user can integrate the encoder in any project
tool or hardware set up using an EtherCAT®

network.

7.1 ESI File

A ESI file describes the properties and functions of
the sensor like timings and configurable sensor
parameters. By using the ESI file an easy and
abstract integration of an EtherCAT® device in a
project tool is realized. A detailed knowledge of
EtherCAT® is not needed to configure the device.

7.2 Configuration with TwinCAT® 2
7.2.1  Import the ESl file

Copy the ESI file in the following directory:
..\TwinCAT\IO\Ethercat

7.2.2  Setup encoder device

Note:
- TWIinCAT® needs special network cards with
INTEL-Chip. See further information @ Beckhoff.

- Start TwinCAT® with Administration rights.

An actual ESI file can be downloaded from
the website.

The format of the ESI file is XML and is similar like
an EDS file used in the CANopen world.

Press F5 key or click right mouse button on I/O Devices and select Scan Devices...

. » Unbenannt - TwinCAT System Manager

File Edt Actions “iew Options Help

|IDeEd &4l & BB s H

E SYSTEM - Configuration
! FLC - Configuration
El! 140 - Configuration

-G8 Mappir B Append Device. .

g Import Device...

E. Pazte Ctrl+f
BB Paste with Links Alt+Ciil+y

www.encoderhohner.com -

inffo@encoderhohner.com -
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Select OK Button

TwinCAT System Manager |

! ':, HIMT: Mot all types of devices can be found automatically

Abbrechen

Select the network adapter where the EtherCAT® devices are connected

, o Unbenannt - TwinCAT System Manager

File Edit Action: “iew Options Help

D@ & r2nndd =@ avdd diie e 2q)
- B 5YSTEM - Configuration Mumber | Device | Tupe
B PLC - Configuration
El' 10 - Configuration

=-E8 1/0 Devices
- -7 Device 2 [EtherCAT)
ﬁ t appings

1 new 1/0 devices found

[w|Device 2 [EtherCAT]  [LANMerbindung 4 [Intel[R] PRO A1 00 S-obiladapter -] k.

Cancel

Select Al

Hie)

Unzelect All

hohner www.encoderhohner.com - info@encoderhohner.com - Tel.: (00 34) 972 16 00 17
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Accept to scan for boxes

TwinCAT System Manager |

\ ?) Scan for bowes

Accept to go in Free Run modus (Set/Reset TwinCAT® Shift+F4 or click the marked button)

. - Unbenannt - TwinCAT System Manager
File Edit Action: ‘iew Option: Help

IDewHE SR B2RRdHs|=

+

smvada(@nie e aqlle e @@ 2

g g‘[g'rih:nﬁgs:'::%:atlon Generall EtherCAT I Process Datal Startup  CoE - Online | Dnlinel
-_ 140 - Configuration - . _
=B 140 Devices Update List | ™ AutoUpdate M Single Update ™ Shaw Offine Data
E——‘ -D;vic:e 2 [EtherCaT] Advanced... | I
f Device 2-lmage
b Device 2mage-Info Aidd to Startup,.. | IDnIine Data Module 0D (AcE Port]: ID
T Inputs
-§l Outputs Index | Mame | Flags | Value
..... @, FronlCHl 1000 Device type RO 0=00010196 [E5942]
..... | FrmdwicChl 1001 Error Register RO 000 (0]
_____ @) DevChl 1008 Device name RO Fraba EtherZAT
§ InfoData 1003 Hardware version RO 1.0
E‘F Box 1 (FrabaEtherTAT] 1004 Software version RO 5.0
- %T Encader 1010 Store Application Parameter R 000000000 [0)
; . 1011 Restore Application Parameter R 000000000 (0]
91 Pasilion £ 10180 Identy RO P
=-§l Command +-1601:0 Command RO 52¢
- § wieState +-1400:0 Encader Dutput RO »1¢
&-§ InfoData +- 10000 Sync manager type RO ¢
@8 Mappings 10120 R=PDO assign RO »1¢
10130 TwPDO assign RO »1¢
+-1CA*N Sk bt narameter RN A7
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In the Free Run modus the communication between TwinCAT® and devices amount the cycle time 4ms.

The position value is available i.e. the next screenshot.

. - Unbenannt - TwinCAT System Manager o] x|
File Edit Action: ‘iew Option: Help

DE@HE| S0 4 =em(nd =5avda s ee 2Q e d el
=Bl 5vSTEM - Configuration _ -
- PLC - Configuration Vanablel Flags  Online |

E| 1/0 - Configuration
Eﬂ /0 Degvic:es Walue: |DxDDDDDDDA <0.000:

E|——‘ Device 2 [EtherCAT) Mew Value:
4= Device 2mage
== Device 2mage-nfo Commert:

Eorce... I Eeleasze

[ & DevCul

v InfoData |
=% Box 1 (Fraba EtheiCAT)
- Encoder

.31 Position
r#- gl Command

- § weState

- § InfoData

@ Mappings h ,q I

=3

Ready Local [10.255.2585.119.1.1] EEENEN
4
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7.2.3 Objects

. » Unbenannt - TwinCAT System Manager 1Ol =]
File Edit Actions “iew 0Options Help
IDFwH SR P BRER (k3 Ea/#aas o %[2QRw &0 2
SYSTEM - Configuration "
g PLC - Canfiguration Generall EtherCAT I Process Datal Statup  CoE - Orniline | Dnlinel
= - 1/0 - Configuration -
- 1/0 Devices &I ™ AutolUpdate W Single Update ™ Shaw Offline Data
15 Device 2 [EtherCAT) Advanced.. |
\-=¥m Device 24mage
=t Device 2Image-Info Addba Startup... | IDnIine Data Muodule 0D (Ao Port]: ID
@1 Inputs
$! Outputs Index | Name | Flags | Value
..... @ FrmiChl 1000 Device type RO 0=00010196 [E5942]
..... @] Frnlw/cChl 1om Enor. Register RO 0x00 (0]
_____ @) DevCul 1008 Device name ) RO Fraba EtherCAT
1003 Hardware version RO 1.0
§ InfoData :
5% Box 1 [Fraba EtherCAT] 1004 Software version RO 5.0
B %T Encad 1010 Store Application Parameter R 000000000 [0)
ot Poc 101 Restore Application Parameter Riw 000000000 (0]
""" &1 Position £ 10180 Identiy RO P
=-§l Command +- 16010 Command RO 52¢
E-§ weState +- 1400.0 Encader Output RO »1¢
[]‘ Infaltata +-1C000 Sync manager type RO »d<
@8 Mappings +-1C120 F=PDO azzign RO »1¢
+-1C130 T«PDO azzign RO »1¢
+-1C320 Sk output parameter RO »32<
+-1C330 SM input parameter RO »32¢
BO00 Operating Parameters R 00005 (5]
BO01 Meazuring Units per Revalution R 000007 000 [4098)
BO02 Total Measuring Fange R 002000000 [33554
EO03 Preset Walue R 000000084 [100)
£004 Puosition Y alue RO (0x00000064 (100)
BAR00 Operating Status RO 00005 (5]
BA01 SingleTurn Resolution RO 000002000 [8192)
E802 MultiTurn Resolution RO (0x00001000 (4036)
BR07 Profile and Software Yersion RO 0000000085 (5]
B804 Offzet alue RO 0x0000D754 (55124
E50B Serial Mumber RO OxFFFFFFFF (1)
4] | |
Mame | | Online | Type | Size | >Address | In/0ut | L
T Position 0x00000064 <0.000>  UDINT 40 39.0 Input a
Wl wicState a BOOL 01 18221 Input a
T InputT oggle 0 BoOL 01 15241 Input 1]
%1 State 0x0008 (2] UINT 20 1548.0 Input a
ST Adstddr O4FFFF770301E.. AMSADDR.. &0 15500 Input a
@/ XORValue 0 BOOL 0.1 39.0 Output 0
o | B
Server [Port) | Timestamp | Meldung |
Feady Local [10.255.255.119.1.1)
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7.2.4  Set Preset value
In this sample the Preset value is set to 100. Double click on Preset. After confirmation with OK the
Position value switch to 100. Note: Set object 1010h from chapter 8 to save all parameters to the non

volatile memory!

. » Unbenannt - TwinCAT System Manager 10l x|
File Edit Actionz “iew Optionz Help
DEwHER| 22263 Bavddatieaqeydd en?
B SvSTEM - Configurati -
& LE enmurEtan General | FiheraT | Proness Neta | Stamun CoE - Oniine | rinine |
! PLLC - Canfiguration -
=-f8 1/0 - Configuration Selidaluagilalad E _
Elﬁ 1/0 Devices | ; — Offline Data
-5 Device 2 [EtherCAT) Dz o Lok | —
== Device 2Image — Hex | I Cancel
-=f= Device 2mage-lnfo . —I W ID
- Inputs ___ Float: 100
E| .l Outputs | In Be =
b @/ FrmOCHI C I 1<
----- @] FrmnlhwicChl * Baok o |1 | Hes Edi. | ! <
L @] DevChl . 2 <
B8 InfoDats + Binary: |64 00 oo oo [4 ?620 35 5
=E ¥ Box1 [Fraba EtherTAT] Bit Size: C1 8 C16 & R2CEC? 00001000 (409
EI%T Enc;de.r. 02000000 (335
""" ©f Posiion 6003 C PresetValue ) Rt 0+00000064 (100
- @l Command BO04 i RO 0+000000DA (21
E-§ WweState £500 Operating Status RO (%0005 (5]
E-§ InfoData £501 SingleTurn Resalution RO 0x00002000 (319
&8 Mappings EROZ FultiTurn Resolution RO 0w00001 000 [409
BR07 Profile and Software Wersion RO 0=00000005 (5]
£509 Dffset Yalue RO 0+00000 754 (551
E50B Serial Number RO 0+FFFFFFFF (-1)
4 | »
Ready [ Local (10.255.255.119.1.1] 4

7.25 Set Base Time for Real-time mode

. » Unbenannt - TwinCAT System Manager 10l =|

File Edit Action: ‘iew Option: Help

IDEeed Ek %R S| M6 BIQI--J@’@I&&"‘\ ® %2 Qleleee &0 9

=B SYSTEM - Corfiguration = =

@ RealTime Settings ettings | Dnllnel F'nontlesl
Fiouter Memory [kEyte]: |2D48 3:

140 Idle Task ,
~[B8 Addiional Tasks Ba e
i ?E;t; %e;.“”gts CRULmtGz B0 =
..... jerts . . :

BA PLC - Configuration I~ Fast Tick [special Task required)
= 140 - Configuration rteryal: lﬁ

Elﬁ 1/0 Devices :
-7 Device 2 (EtherCAT) I™ Latency Warning

+ Device 2-Image Above [ps]; IU 3:

-4 Device 2lmage-lrfo

B - Bow1[Fraba EtherCAT)
= & Encoder =l =l
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7.2.6  Mapping of parameters
If no external EtherCAT®-Master is in use (only Laptop as Master) then an additional task is necessary.
After right mouse click on Inputs it is possible to insert a variable.

. - FRABA_Test.tsm - TwinCAT Spstem Manager o =] 5]

File Edit Action: Yiew Optionz Help

D= v AIBE e BQees @0 2

Eﬂ SYSTEM - Configuration 21| Name | | Online | Type | Size | >éddress | In/Dut
Eﬁ; Fieal-Time Settings gt var 33 »#  Ox01FFFFES[33554...  UDINT 4.0 0.0 Input
o [ 140 Idle Task

£ [B¥ Additional Tasks

[=-[B Map_Positiortalue

== Map_Positioriv/alue_Image

Recalc Adresses

i, TCOM Objects

-5 PLC - Configuration

=8 1/0 - Configuration

=1-E8 140 Devices

= Device 2 [EtheiCAT)
== Device 2Image
-=fa Device 2mage-lnfo

& InloData =1L |

(I3 i

Server [Part] | Timestamp | Message

o TwinCAT Spet.. 02072013 10:58:54 930 ms TCRTIME Server wurde gestartet: TCRTIME.

o TwinCAT Spet.. 02072013 10:58:54 930 ms TCPLC Server wurde gestartet: TCPLLC.

o TwinCAT Syet.. 02072013 10:58:54 914 ms TCIO Server wurde gestartet: TCIO

o TwinCAT Syet.. 02072013 10:58:54 914 ms TCIOECAT Server wurde gestartet: TCIOECAT. =
N | =

Set Checkbox for Auto start to get back position values

. » Unbenannt - TwinCAT System Manager (=]
File Edit Actions “iew Options Help
J RN
SYSTEM - Configuration Tack -
B RealTime Setings as | Dnllnel
[B¥ additional Tasks
: Task 2 Mame ITask 2 Port: am
+ Task 2-lmage r~ Options
g Ianuts ™ Auto Friority Management [~ 140 at task begin
...... LtpLits - .
----- ¥ Route Settings Priority: I‘I 3‘ " Disable
----- TCOM Objects Al =
5 ‘g'_‘c Eonflgurlatlon Cycle ticks: |1D 3 |1D.DDD ms [~ Create symbols
=- - 1401 - Configuration ™ Start tick [modula): ] = I~ Include extermal spmbols
=k 1/0 Devices .
'g = Device 2 [EtherCAT) W Seprriz gl | L]
h - ik ] .
-=f= Device 2mage Rre ticks: B Exein e
+ Device 2-lmage-nfo X X
T Inputs ™ Warring by exceeding
‘l Outputs ™ Message boy
- InfoData
- Box 1 [Fraba EtherCAT)
$ Encoder LComment:
§| Command
§ WiState
§ InfoData
B8 Mappings
Ready Local [10.255.2585.119.1.1)
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Go in Set/Reset TWInCAT® in Run Mode (CTRL+F4)

Eile  Edit Actions “iew Options Help
ICEBESRIFE2RR|Hd Blavsaas e [2a[lwefed?
Wariable |Flags | Oniine |

=10l x|

Bl GYSTEM - Configuiation
FLE - Configuration
9 110 - Corfiguration

-8l 1/0 Devices Name [Pasitiortyaue
-5 Device 2 [EtherCAT)
h T UDINT
| = Device 2Image e [
= Device 2magenfo Group [inputs i [40
7 Inputs
Address: [00x0) User ID: o

-l Dutputs

L) Frm0CH|
-4 FmOw/cCHl
* %] DevCul
+-§ InfoData
=-# Box 1 [Fraba EtherCAT)
= Encoder [~ Show Variables
T Position ' Unused
$! Command € Used and unused
& wiState ™ Exclude disabled
‘@ InfoData ¥ Exclude other Devices

g Mappings

¥ Esclude same Image

¥ Show Tooltips

I~ Show Variable Types
™ Matching Tupe
W Matching Size
I &l Types

™| &rray fode

[ Offsets

™ Continuous
™ Show Dialag

[ Wanable Name
I Hand over
I Take over

Cancel | -

| Local (10.255.256.119.1.1] (B

Ready

hohner
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7.2.7 Distributed Clocks

., Testtsm - TwinCAT System Manager
File Edit Actions “iew DOptions

Help

-0/ x]

= IE R G = R e

EE RGNS AR

=1-B8 SYSTEM - Configuration
: Elg; RealTime Settings
--[B 140 Idle Task
-[B¥ Additional Tasks
- %% Route Settings
o e TCOM Objects
BA FLC - Corfiguration
B 1/0 - Configuration
=58 10 Devices
=75 Device 2 [EtherCAT)
+ Device 2-mage
+ Device 24mage-Infa
QT Inputs
$| Outputs
@ InfaData
=% Box 1 [Fraba EtherCAT]
E\ &7 Encoder
-7 Position
#. Command
§ wiStale
& InfoData
-3 Box 2 [Fraba EtherCAT)
g8 Mappings

GemerPlocess Data| Startup' CoE —Dnline' Dn\ime'

|Absolute Rotary Encoder [XARC

Type:

Product/Revision: |33 /256

—

EtherCAT Addr. [~ [1001 = wnced Seilings..
=

Avta Inc Addr.

D
E]

I demtific:ation 4 alue: |U

Previous Port: IMaster

Ready

| Local (10.285.256.119.1.1)

Advanced Settings

- General Distributed Clock
< ~ Cyclic Mode
ssign to local pC Operation Mode:
Latch
B E5C Access < IV Enable Sunc Unit Cycle (us): |4DDD
- EPROM I
Lonfigured Station £ Cycle Time (us] - Shift Time (s}
& Sync Unit Cycle %1 = User Defined ID—
M  User Defined +SYMCO Cycle
i bemony
4000 I [o
[T Based on Input Reference
+ I
I Enable SYNC O = |—0
~SYNCA
£ Sync Unit Cycle I vl Cycle Time [ps): |4UUU
& SYNC O Cycle w1 ~|  Shiit Time [ps]: IEI
I Enable SYNC 1
™ Use as potential Reference Clack
o 000 | M

Abbrechen |
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7.2.8 Remote Firmware Update
Execute remote firmware update always in “TwinCAT config mode”.
1) Set encoder state machine to bootstrap mode. Click “Download”.

[|< TwinCAT Project8 - Microsoft Visual Studio (Administrator) _ =] x]
Fle Edt View Project Buld Debug TwnCAT PLC Toos Scope Window Help

Pl G A 89 - L0 b [Release ~| | TWICAT RT (x64)
w82 RElo | -J=i | » =

RFE R
~EI\O’>‘ :QQ:

N

Solution Explorer MRl TWINCAT Project8 X
=Y = - = = =
General | EerCAT | Process Data | Startup | CoE~ Online Online | =
3 YO Idee Task A B =
= fh Tasks - State Machine — '
= [@ Task2 it Bootstrap D
%% Image — S Current State: [PRECP
= Inputs i
L pvahe 'W
Op I Clear Emor ]
# Var 19
W Outputs
iz Routes DLL Status
TCCOM Objects PorA: [NoCarier/Closed
& MoTION =
@ Pic PortB: Carrier / Open
¥ SAFETY PorG [NoCamer/Closed
@+ B 5
= 1o Part D) [No Carrier / Closed
& *% Devices
= = Device 2 (EtherCAT) | plerTees (CAT
%% Image Upload.. |
*% Image-Info
& 2 SyncUnits
@ 0 Inputs Name [ [ >Address [ mn/out
= W Outputs #! Position 0X00000001 (1) UDINT 4.0 52.0 Input
® W InfoData # WcStateOut 1 BIT 0.1 1522.1 Input
= & Box 2 (Fraba EtherCAT) # WcStateln 0 BIT 0.1 1522.2 Input
# Encoder # InputToggle 0 BIT 0.1 1524.2 Input
= W Command # State 0x3C02 (15362) UINT 2,0 1548.0 Input
# @ Westate # Adsaddr 10.0.0.86.3.1:1001 AMSADDR 8.0 1550.0 Input
= & InfoData & XOR-Value 0 BIT 0.1 39.0 Output =
& &% Mappngs = Kl »
Ervor List v x
Q 0Errors ‘ 1\ 0Warnings | (i) 0 Messages ‘ Clear
|_| Description = | Fe | Line Coumn_| Project

RY=CaTcd B Command Window I Code Definton Window I output

2) Select in the drop menu all file name extensions (*.*).

~[ 1 ¥ Network v do-win7-01 ~ work v ECAT_Frmware ~ ~ 8| Search ECAT_Frmware
Organize ¥  New folder 2 =g 4 i o
- a
— J Name I Date modified |1ype | See | T
& Computer
& 05(C) | Archive 19.01.2016 17:41 File folder

< HOLDING (\\fraba.local\FRABADFS) (G:)
< FRABA_DE (\\fraba.local\ FRABADFS) (H:)

< INTACTON (\\fraba ocal\FRABADFS) (I:)

< CENTI (\\fraba.ocal\FRABADFS) (K:)

< NOBACKUP (\\fraba.local\FRABADFS) (N:)

< POSITAL (\\fraba Jocal\FRABADFS) (0:)

< CONISTICS_PL (\fraba.ocal\FRABADFS) (P:)
< FRABA_SG (\\fraba.Jocal\FRABADFS) (S:)

< FRABA_US (\\fraba.locaFRABADFS) (U:)

< VITECTOR (\\fraba.local\FRABADFS) (V:)

& Network

File name: |

hohner www.encoderhohner.com - info@encoderhohner.com - Tel.: (00 34) 972 16 00 17
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3) Select correct firmware version to be updated and enter the Password.

Edit FOE Name m

String: |RUoE_image_Fraba_EtherCAT

Hex: |52 55 6F 45 5F 69 6D 61 67 65 5F 46 72 61 62 61 5F - Cancel I
Length: |25
Passward {hex): IUUUUUUUU

4) Bootloading may end in error message that can be ignored.

TwinCAT XAE | X | |

~ Failed to download file to 'Box 2 (Fraba EtherCAT)'(1001).
)

ADS Error 1810 (0x712): 'ADS ERROR: server is in invalid state'
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7.3 Configuration with TwinCAT® 3
7.3.1 Import the ESl file

Copy the ESI file in the following directory:
..\TwinCAT\3.1\Config\lo\EtherCAT

7.3.2  Create project
Add New Item under Devices

TwinCAT Project6 - Microsoft Visual Studio (Administrator) !Em
Fle Edit View Project Buid Debug TwinCAT PLC Tools Scope Window Help
- S A % a9 - L0 b |Rreease ~| | TWinCAT RT (x64) - 2
e BAZRKE|60 || <toca> -| i |2 » w G|l

Solution Explorer
=
[-d Solution "TwinCAT Project6' (1 project)
= & TwinCAT Project6
(@ sYSTEM
MOTION
PLC
& saFETY
C++
B /o
-

&7, Mappings

Add New Item... Ctrl+Shift+A

R Toobor
Add Existing Item... Shift+Alt+A 3 Prope

Error List > 0 x
N Scan

Q oErrors | 1\ 0 Warnings |

Paste Ctri+V

| | Description ~ Column | Project

Paste with Links

Save Childs in File

EY=edisd B output

Creating project "TwinCAT Project6'... project creation successful.
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If ESI-File was not installed you get the following message:

TwinCAT XAE

MNew device type found (F-'(".
Yendaorld 0x4711 ProductCode 0x21 RevisionMNo 0x100

Use available online description instead (YES) or try to load appropriate descriptions from the web

[ Applyto all Mo | Online ESI Update (Web access required)... |

The encoder is available under the EtherCAT® Device (network card) as Box under InfoData (see encoder

icon).

TwinCAT Project6 - Microsoft Visual Studio (Administrator)
File Edit View Project Buid Debug TwinCAT PLC Tools Scope Window Help
P T A | % a9 - - L0 b Reease -] | TWInCATRT (x64) -|| 2

ik B RAZRNE |6 || <o - |2l r = &

Solution Explorer

e
viiv

=
[ c++
= /0
B “& Devices
B cvice 2 (ethercAT)
% Image
*% Image-Info
2 SyncUnits
Inputs
@ Outputs
& InfoData

#® Box 1 (Fraba EtherCAT) | R Toolbox
Error List v X
Q oErrors | 1\ 0Warnings | i) 0 Messages | Clear

I IDescripﬁon = i Column IProject

[+

HEHBHB

o Error List i = eltlolla

Creating project "TwinCAT Project6'... project creation successful.
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Under the tabs is it possible to set the different configurations.

TwinCAT Project6 - Microsoft Visual Studio (Administrator) _ O] x|
Fle Edit View Project Buid Debug TwinCAT PLC Tools Scope Window Help
Pl S A | % a9 - - L -0 | b Reease  -| | TwinCATRT (x64) -|| 2 2
i BB 2RE| 6 ||<woca> -] <l |2 » = El[Tic]

Solution Explorer MRl TWinCAT Projecté X

bral EtherCAT 'Process Datal Startupl CoE-OnIineI Onl'mel

e: lFraba Absolute Multiturn Encoder IXARC (CTT passed)

& c++
B /o duct/Revision: |33/256

B % Devices o Inc Addr b
E == Device 2 (EtherCA
¢ m erCAT Addr: | | —] Advanced Se

*8 Image

*% Image-Info ititication valle |D 3

2 SyncUnits
Inputs
W Outputs
& InfoData
#® Box 1 (Fraba EtherCAT
&’ Mappings

v
i I E
Error List
@ oErors | 1\ 0Wanings | (i) 0 Messages | Clear
| | escription ~

[#

vious Port |Master

HEHEB

EY=iedicd B output

Creating project "TwinCAT Project6'... project creation successful.
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Change the device to an explicit name.

TwinCAT Project6 - Microsoft Visual Studio (Administrator) _ O] x|
Fle Edit View Project Buid Debug TwinCAT PLC Tools Scope Window Help
il S A | & A9 - - L-E | b |Reease ~| | TWinCAT RT (x64)
e B ALRE|6 | <ocal -J <t |21 »

Solution Explorer MRSl TWinCAT Project6 X

pral IEiherCATl Process Datal Startupl CoE-OnIineI Onlinel

Box 1 (Fraba EtherCAT)
& c++

a Eyo : |0x03020001
= *& Devices . lFraba Absolute Multiturn Encoder IXARC (CTT passed)
£ == Device 2 (EtherCAT)
*8 Image
%% Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
#® Box 1 (Fraba EtherCAT [~ Disabled
&7, Mappings

v
i I E
Error List
@ oErors | 1\ 0Wanings | (i) 0 Messages | Clear
| | escription ~

HEEBE

EY=iedicd B output

Creating project "TwinCAT Project6'... project creation successful.
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If no external EtherCAT®-Master is in use (only Laptop as Master) then an additional task is necessary.
After right mouse click on Inputs it is possible to insert a variable.

TwinCAT Project8 - Microsoft Visual Studio (Administrator) !En
Fle Edit WView Project Buid Debug TwinCAT PLC Tools Scope Window Help

Pl @ 8 [ @ - - E | b (Rekase -] [TwncaTRT (o4) ) - |
i 882 RE|é) ||<oca- -)-Ji Ay mdl=zz =0t E|DD
Solution Explorer ~ I X { TwinCAT Projects  x

[>d Solution 'TwinCAT Projects' (1 project)
B 5 TwinCAT Projects
= @ SYSTEM
| % License
@ Real-Time

Online |

S R{ ] Add New Item... Crh+Shift+A
OT ] Add Existing Item... Shift+Alf+A
PLC

SAFETY

[l c++
s Hwo

E *& Devices
B = Device 2 (EtherCAT) Nams OK I
2% Image

*% Image-Info Comment: Cancel

2 SyncUnits
Inputs
W Outputs
& InfoData
A Box 1 (Fraba EtherCAT)
Encoder
B Command
& Wcstate
& InfoData
&" Mappings

& ®E

[ With Image

oE®s

Error List
0 0 Errors | _;\ 0 Warnings ‘ @ 0 Messages ‘ Clear
Description =

jj ZRAESd B command Window [ Code Definition Window B Output

Creating project 'TwinCAT Project8'... project creation successful.
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Activate Auto start

CAT Project8 - Microsoft Visual Studio (Ad

Fle Edit View Project Buid Debug TwinCAT PLC Tools Scope Window Help
Pl - G el % a9 - - DG B [Reease | [TwncaTRT (64) -l SRS BIE

AL O e —— EIRX:1 oo . .
Solution Explorer ARl TwinCAT Project8 < > ~BXx
Task | Onlinel Parameter (Online)l
-4 Solution 'TWinCAT Projects' (1 project)
= & TWinCAT Projects Port 301 3:
B (@ SYSTEM
i License Obijectic:  [0x02010020
@ Real-Time Auto Priority Management e
= f& Es:s . Priority 1 = I™ Disable
e as|
*¥ 1mage Cycleticks. 10 3: 10000 ms [~ Create symbols
Inputs 3 =
Starttick (modulo): 0 3 I= | Includle external eymtials
W Outputs
5 Routes I~ Separate input update _I
[ TcCoM Objects Preiicke 0 32
MOTION ™ Exten sync
@l pLc I~ Warning by exceeding I~ 10 atiask begin
SAFETY I= | fEssane o
[ c++ ¥ Floating point exceptions
a o Watchdog Cycles: 0 3;
= % Devices
= == Device 2 (EtherCAT)
+¥ 1mage Comment
% Image-Info
2 Syncunits
Inputs
W Outputs
& InfoData
E & Box 1 (Fraba EtherCAT)
Encoder
™ Command
& Wcstate
& InfoData
&% Mappings 4| »
Error List
@ 0 Erors ‘ I\ 0 Warnings ‘ i) 0 Messages | Clear
jj [SieigE=d BN Command Window [ Code Defintion Window B Output

Creating project TwinCAT Project8'... project creation successful.
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Add New Item under Input and set the attributes

inCAT Project8 - Microsoft Visual Studio (Ad rator) !Em
Fle Edt View Project Buld Debug TwinCAT PLC Tools Scope Window Help

i_jvi]vﬁdlil;‘__]_“_t,‘ﬂ-!ﬂ-;J':;L‘)‘Rebease vHTmeATRT(xEA) 'Ha‘ "‘:Jjﬂk‘g‘;i;
L BRENE 6 o> -] [ = g =O|swE|[OD[FAE.
Solution Explorer ~ B X B TwinCAT Project8  x > ~AXx
2 Name | |0nine |Type |Size |>Md...|1rh'... |Use...||.|nkedto | -

d Solution TwinCAT Project8' (1 project)
= [& TWInCAT Projects
= @ SYSTEM
¥ License
@ RealTime
= & Tasks
= [E Task 2
2 Image

mout ol Add New Trem... Cerl+Shift+A

£s Routes Recalc Addresses
[& Tecom ol

= = Device 2 (EtherCAT)

+% Image

% Image-Info

2 Syncunits
Inputs

W Outputs

& InfoData

& Box 1 (Fraba EtherCAT)

Encoder

B Command

& Westate

& InfoData

&’ Mappings -
| "
d

@ 0 Errors ‘_QDWam'\ngs ‘ i) 0 Messages | Clear

JEN == e =)

Y=u-gi=9 B command Window B Code Definition Window B output

Creating project TWIinCAT Project8'"... project creation successful

Insert Variable
~General K

MName: var 26 Multiple: 1 =
Cancel
Start Address Byte 0 33 Bit 0 =

[~ ShowAl

b

Data Typs [>8ize [Name Space |
DATE_AND_TIME 4

DINT
oT

N

EMUM
ETcloEcPredictiDataType
ETcloEcPredicttethod
EXTSYNCFNCPOS
HRESULT
INTERFACE_TYPE
IPADDR

4
4
4
4
4
4 10
4
4
4
4
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Attach the necessary variable

TwinCAT Project8 - Microsoft Visual Studio (Administrator) !Eﬂ
Fle Edit View Project Buld Debug TwinCAT PLC Tools Scope Window Help

il - S| AR 9 -e -85 b [reese ~| | TwinCaT RT (x64) - [ B =R o
fin @A 2R G607 | o |k |21 > =g
Solution Explorer ~ & X W TwincAT Projects X > v BX
L"_:‘ Variable | Flags | 0nline| z

- Solution "TwinCAT Project8' (1 project) - i
=[G TWINCAT Project8 Name: [Var26
= @ SYSTEM

& License Type [pworD
@ Real-Time

Group: Inputs Size: 4.0
B & Tasks 2
B [& Task2 Address: 0 (0x0) User ID: 0

+% Image :
= i nputs Linked to d|

Rl V/ar 26
W Outputs Comment =

% Routes
TcCOM Objects
MOTION
PLC
[ SAFETY
[ c++
= 170 LI
B *% Devices
Bl =F Device 2 (EtherCAT) ADS Info: [Port 301, 1Grp: 0x3040030, 10ffs: 0xB0000000, Len: 4

+¥ Image
%% Image-Info Full Name: |T|RT“TESk 27Inputs™Var 26

&

2 SyncUnits
Inputs
W Outputs
& InfoData
# Box 1 (Fraba EtherCAT)
5] Encoder
W Command
& Wcstate

& & InfoData —
27, Manninos ﬂ B

El

m ® =

@ o Errors ‘_ﬁﬂwarmngs ‘ i) 0 Messages ‘ Clear
Description = File Line Column | Project

& Error List [ D =

Attach Variable Var 26 (Input) ﬂ

~ Show Variahles

@ Unused
=% Device 2 (EtherCAT) " Used and unused
e
E‘ E iyn(DdUrfuis") [~ Exclude disabled
-2 <clefaul
: 4 cunrefersnced> |7 Exclude other Devices
% Objectd > IB1558.0, 0TCID [4.0] [+ Exclude same Image

# Box 1 (Fraba EtherCAT) [% Show Tooltips
[~ Sort by Address

i ShowVarighle Types
[~ Matching Twpe
[v Matching Size

[ Al Types
= Arras e

- Oftsets
[~ Continuous
[~ Show Dislog

—Variahle Name
[~ Hand over
[~ Take ower

Cancel | OK I
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Fle Edit View Project Buld Debug TwinCAT PLC Took Scope Window Help
e = - I R b Rekase  -| TWRCATRT (x64) - e AR T
8 B2AGe |wa> EDEECIET: 2[00 .6,
ion Explorer MRl TWINCAT Projectd el
= Variable | Flags | 0||I|ne|
- Solution 'TWINCAT Project8' (1 project) B
= & TwinCAT Projects Name: Var 26)
= [ SYSTEM
# License Type [pworD
@ ReatTime Group: Inputs Size: 4.0
B & Tasks
B (& Task 2 Address: 0(0x0) User ID: 0
+¥ Image
a Inputs Linked to. I |Posilinn Encoder.Box 1(Fraba EtherCAT) . Device 2 (EtherCAT) . Devices
¥ Var 26
W Outputs Comment: :I
5Fs Routes
[&] TcCOM Objects
[ /|
B = Device 2 (EtherCAT) ADS Info: [Port 301 IGip: 0x3040030. I0fs: Dx30000000. Len: 4
%% Image
*® Image-Info Full Name: |TIRT"Task 2"Inputs™Var 26
2 SyncUnits

Inputs
W Outputs
& InfoData
El & Box 1 (Fraba EtherCAT)
Encoder
B Command
& @ Wcstate
& InfoData

Error List

jf, SEVESY B command Window [ Code Definiton Window B output

Creating project TwinCAT Project8’... project creation successful.
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7.4 Diagnostic

If problems occur it is possible to conduct of problems it is recommended to log a trace
diagnosis with standard Ethernet tools like forown analysis or send this log to

Wireshark (http://www.wireshark.org). It is one tool manufacturer for further evaluation purposes.

of many available on the market which can be Anyhow our experience is, that this tool has also
used, because EtherCAT® is using standard restrictions at very low EtherCAT® cycles and that
Ethernet frames. With this tool an interpretation of  you cannot trust time stamps and the order of
Ethernet frames according to EtherCAT® is logged telegrams. In those cases contact Beckhoff
possible. Just the right filter “ECAT” has to be  for support.

selected and the user has a powerful tool. In case

£ *Local Area Connection [Wireshark 1.10.0 (SVN Rev 49790 from [trunk-1.10)]
Eile Edit View Go Capture Analyze Statistics Telephony Tools Internals Help

ccads i BRRE(A¢20aTEEEAQQAR WY R % |8
FiIter:I j Expression... Clear Apply Save
[Time |Source | Destination |Protocol __|Length __[info 4]

7240 7.151377000 Beckhoff_01:00:00 d6:be:d9:39:73:c6 ECAT 60 3 Cmds, 'LRD
7242 7.153378000 Beckhoff_01:00:00 d6:be:d9:39:73:c6 ECAT 60 3 Cmds, 'LRD
7244 7.155376000 Beckhoff_01:00:00 d6:be:d9:39:73:c6 ECAT 60 3 Cmds, 'LRD
7246 7.157380000 Beckhoff_01:00:00 d6:be:d9:39:73:c6 ECAT 60 3 Cmds, 'LRD
7248 7.159378000 Beckhoff_01:00:00 d6:be:d9:39:73:c6 ECAT 60 3 Cmds, 'LRﬁzj

1 | JJ

" Frame 7252: 60 bytes on wire (480 bits), 60 bytes captured (480 bits) on interface 0
= Ethernet II, Src: Beckhoff_01:00:00 (01:01:05:01:00:00), Dst: d6:be:d9:39:73:c6 (d6:be:d9: 39
= EtherCAT frame header
= EtherCAT datagram(s): 3 Cmds, 'LRD': len 1, 'LRW': len 4, 'BRD': Ten 2
= EtherCAT datagram: Cmd: 'LRD' (10), Len: 1, Addr 0x9000000, Cnt 1
= Header
Data: 00
working Cnt: 1
B EtherCAT datagram: Cmd: "LRW' (12), Len: 4, Addr 0x1000000, Cnt 3 |

= Header
Data: f8bc0000
working Cnt: 3
I|:|F1'hnr'r“AT datanram- rmd- 'BRN' (7Y 1an- 2?2 Adn 0wl Adn w130 cnt 1 | _ILI

q »
0010 Oa 00 00 00 00 09 01 80 OO0 00 00 O1 OO0 Oc 8d 00  ........ .. ...... :J
0020 00 00 01 04 80 00 00 ENNTSODEDN 03 00 O7 00 01 ....... . . . . -
0030 00 30 01 02 00 00 00 08 00 01 00 00 R R :ﬂ
O *1| Data (ecat.data), 4 bytes | Packets: 7361 - Displayed: 7361 (100,0%) - Dropped: 0 (0,0%) | Profile: Default
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8 Communication Profile

The CANopen communication profiles have been overtaken for the EtherCAT® protocol to minimize
integration effort for the customer. This means for encoders, that communication parameters are

corresponding to the profile DS301 V4.02. In the following table the supported parameters are listed:

Object Description Data type Access type
1010h Store application parameter Unsigned 32 riw
1011h Restore application parameter Unsigned 32 r/w

Object 1010h: Store application parameter

This object shall save all parameters to the non volatile memory.

Subindex | Description ‘ Data Type ‘ Default Value ‘ Access

Oh ‘ Store all parameters ‘ Unsigned 32 ‘ 65766173h ‘ rw

To save the parameters to non volatile memory the access signature 65766173h has to be sent to the

corresponding subindex of the device.

Object 1011h: Restore application parameter to manufacture default value

This object shall restore parameters 6000-6003 to the default values and store to the non volatile memory.

Subindex | Description ‘ Data Type ‘ Default Value ‘ Access

Oh | Restore parameters 6000-6003 ‘ Unsigned 32 ‘ 64616F6Ch ‘ rw

To restore the parameters to non volatile memory the access signature 64616F6Ch has to be sent to the

corresponding subindex of the device.
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9 Encoder Profile

The CANopen Device profiles have been overtaken  that device parameters are corresponding to the
for the EtherCAT® protocol to minimize integration  profile DS406. In the following table the supported
effort for the customer. This means for encoders, parameters are listed:

Object Description Data type Access type
6000h Operating Parameters Unsigned 16 r/w
6001h Measuring units per revolution Unsigned 32 r/w
6002h Total measuring range in measuring units Unsigned 32 riw
6003h Preset value Unsigned 32 riw
6004h Position Value Unsigned 32 r/w
6500h Operating status Unsigned 16 r
6501h Single-turn resolution Unsigned 32 r
6502h Number of distinguishable revolutions Unsigned 32 r
6507h Profile and Software Version Unsigned 32 r
6509h Offset Value Unsigned 32 r
650Bh Serial Number (fits to Identity Object 1018h) Unsigned 32 r
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Object 6000h: Operating parameters

This object shall indicate the functions for code sequence, commissioning diagnostic control
and scaling function control

Subindex | Description ‘ Data Type ‘ Default Value ‘ Access

Oh | Operating Parameter ‘ Unsigned 16 ‘ 4h ‘ rw

Code sequence: The code sequence defines, encoder. The measuring units per revolution
whether increasing or decreasing position values (object 6001h) and total measuring range in

are output, in case the encoder shaft rotates
clockwise or counter clockwise as seen from the

point of view of the shaft.

Scaling function control: With the scaling function

the encoder numerical value is converted in

measuring units (object 6002h) are the scaling
parameters. The scaling function bit is set in the
operating parameters. If the scaling function bit is
set to zero, the scaling function is disabled.

Set object 1010h from chapter 8 to save all

parameters to the non volatile memory!

software to change the physical resolution of the

Bit structure for the operating parameters

Bit |15 |14 |13 |12 ‘ll ‘10 ‘9 ‘8 ‘7

Use‘MS‘MS‘MS‘MS‘R ‘R ‘R ‘R

Table Description:

MS:  Manufacturer Specific Function (not available)
R: Reserved for future use

MD: Measuring direction (not available)

SFC: Scaling function (0 = disable, 1 = enable)

CD: Commissioning diagnostic control (not available)
CS: Code sequence (0 =CW, 1 = CCW)

Object 6001h: Measuring units per revolution

This object shall indicate the number of distinguishable steps per revolution.

Subindex | Description ‘ Data Type ‘ Default Value ‘ Access
Oh Measuring units per revolution Unsigned 32 See type rw
shield

Attention: The ESI file has as default value 2000 hex. This value has to be adapted in the project tool to
the specific encoder value. Please refer to the type shield for the type key and data sheet.

Set object 1010h from chapter 8 to save all parameters to the non volatile memory!
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Object 6002h: Total measuring range in measuring units

This object shall indicate the number of distinguishable steps over the total measuring range.

Subindex | Description ‘ Data Type ‘ Default Value ‘ Access

Oh ‘ Total measuring steps ‘ Unsigned 32 ‘ see type shield ‘ rw

Attention: The ESI file has as default value 1000 hex. This value has to be adapted in the project tool to
the specific encoder value. Please refer to the type shield for the type key and data sheet.
Set object 1010h from chapter 8 to save all parameters to the non volatile memory!

Object 6003h: Preset value
This object indicates the preset value for the output position value. The encoder output position can be set
to a desired value: Preset value. Set object 1010h from chapter 8 to save all parameters to the non volatile

memory!
Subindex | Description ‘ Data Type ‘ Default Value ‘ Access
Oh | Preset Value ‘ Unsigned 32 ‘ Oh ‘ rw

Object 6004h: Position value
This object contains the process value of the encoder.

Subindex | Description ‘ Data Type ‘ Default Value ‘ Access

Oh ‘ Process Value ‘ Unsigned 32 ‘ - ‘ romap

Object 6500h: Operating status
This object shall provide the operating status of the encoder. It gives information on encoder internal

programmed parameters.

Subindex | Description ‘ Data Type ‘ Default Value ‘ Access

Oh | Operating status ‘ Unsigned 16 ‘ 4 ‘ ro

Object 6501h: Single-turn resolution
The object contains the physical measuring steps per revolution of the absolute rotary encoder.
A value written in object 6001h must be lower than defined in 6501.

Subindex | Description ‘ Data Type ‘ Default Value ‘ Access

Oh ‘ Single Turn Resolution ‘ Unsigned 32 ‘ see type shield ‘ ro
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Object 6502h: Number of distinguishable revolutions

This object contains number of revolutions of the absolute rotary encoder.

A value written in object 6002h must be lower than defined as the multiplication of object 6501h
and 6502h. Object 6002h <= 6501h * 6502h.

Subindex | Description ‘ Data Type ‘ Default Value ‘ Access

Oh ‘ Number of Revolutions ‘ Unsigned 16 ‘ see type shield ‘ ro

Object 6507h: Profile and software version
This object provides the implemented encoder device profile version and the manufacturer-specific

software version.

Subindex | Description ‘ Data Type ‘ Default Value ‘ Access

Oh | Profile and Software Version ‘ Unsigned 32 ‘ xxyy0302h ‘ ro

The value is divided into the profile version part and the Software version part. Each part is divided in
upper version and lower version.
MSB LSB

Software Version xx.yy Profile Version 3.2

Upper Software Version | Lower Software Version | Upper Software Version | Lower Software Version

XX yy XX yy

Object 6509h: Offset value
This object contains the offset value. It is been calculated by the preset function and shifts the physical

position value with the desired value.

Subindex | Description ‘ Data Type ‘ Default Value ‘ Access

Oh ‘ Offset value ‘ Integer 32 ‘ - ‘ ro

Object 650Bh: Serial number
This object contains the serial number of the device. The serial number is identical with the value in object
1018h subindex 4h.

Subindex | Description ‘ Data Type ‘ Default Value ‘ Access

Oh | Serial Number ‘ Unsigned 32 ‘ See type sign ‘ ro
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10 Conformance Test

== Untitled" - EtherCAT Conformance Test Tool -10] x|
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/@/Tmm1 [P+F EtherCAT) ]/Infolmatinn & Mews I 4 b x @
General Info }/EEF’FEDM ]/Memory ESl | Mailbox ]/CDE Online }/Starlup ]/ Process Data 4B m
Tupe Address 2
(=]
=@ General ESI plavsibility Name: [ EtercaT Autolnor. [0x0000 K
@ Synchan start add.rasses Froduct Code: [1x4543 ECAT: =038
. Sunchdan default size

~@ Synchan default usage FevisionMo: IDﬂ anno

@ SecondaryVendor ID

~@ Device RevisionNo szl M IDHDUDU

ESI Port Type Consistency
. Murber of Qffline Dictionaries General Group
= . gmppz:i:npllzosald;;ﬂsonflgmsslgn Mame: ITerm 1 EtherCAT) Type: ISSC_Device
@ Vendor D Image: Image:
@ Product Cade
~@ Revision Number Physics: IW
() Serial Mumber

@ Mailbox Protocals

() E¥PROM Data e
E=PROM ConfigData Name:
@ E:FROM BootStrap |
E*PROM General Categary Image
- E*FROM FrMU Categories l—
3 0x000000ad
- . E*PROM SyncM Categaries L i “

() E*PROM FXPD0 Categaries
() E*PROM TXPDO Categaries

&3 0 Enors | 1) 90 Skipped Cazes

4@ Comparison ESI to ESC Register @ 163 Success | 1 O'Wamings | i) 725 Outputs | | i ) 4238 Verbose
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11 Glossary

Terms Description

10 Base T Transmission line with 10 Mbit data transmission rate

100 Base T Transmission line with 100 Mbit data transmission rate

APV Absolute Position Value.

ASCII American Standard Code for Information Interchange
ASCII describes as code the correlation from digital integers to a normal font described
character.

Batch file Script program for MS-DOS

Baud rate Transmission rate; it display the transmission bits per second

Binary Numeric system with value 0 or 1.

Byte 8-bit unit of data = 1 byte.

CAN Controller Area Network or CAN multiplexing network.

CANopen Application layer of an industrial network based on the CAN bus.

CAT5 Terminations for transmission rates up to 100 Mbit.

CCw Counter-clockwise

CiA CAN In Automation, organization of manufacturers and users of devices that operate on
the CAN bus.

CoE CANopen over EtherCAT®

CRC The cyclic redundancy check is a method from the information technology to control a
checksum for data, to reduce errors by the transmission.

CW Clockwise

DC Distributed Clocks

EEPROM Electrically Erasable Programmable Read-only Memory

EMC Electromagnetic compatibility, there are rules to verifying devices.

ESC EtherCAT® Slave Controller

ESI EtherCAT® Slave Information, electronic data sheet based on XML

ETG EtherCAT® Technology Group

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

Ethernet Ethernet is a computer network technology based on frames.

FAQ Frequently Asked Questions

Fast Ethernet Transmission technology with 100 Mbit transmission rate.

Flash Internal memory, saved data will be available after power down.

IP-Protocol The Internet Protocol is widespread in computer networks. It is the implementation of the
internet layer of the TCP/IP-model

Mbit Transmission rate or baud rate, million bits per second

OSI-Model The Open System Interconnection reference model is an open layer model for the
organization of a communication.

PCV Process Value
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PDO Communication object, with a high priority for sending process data.
PLC Programmable Logic Controller
PV Preset Value: Configuration value
RO Read Only: Parameter that is only accessible in read mode.
ROMAP Read Only MAPable: Parameter that can be polled by the PDO.
RW Read/Write: Parameter that can be accessed in read or write mode.
SDO Communication object, with a low priority for messaging (configuration, error handling,

diagnostics). Slave Bus node that sends data at the request of the master. The encoders
are always slaves.

TCP The Transmission Control Protocol is a connection orientated transmission protocol, in a
network.

TwinCAT® Configuration tool for Beckhoff controllers

WO Write Only: Parameter that is only accessible in write mode.
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12 Additional information

www.ethercat.org
ETG.1000, 2 ... 6: Layer protocol & service definitions

ETG.1020, EtherCAT Guidelines and Protocol Enhancements

ETG.1300, EtherCAT Indicator & Labeling specification (as per IEC 61784-2)
ETG.2000, EtherCAT Slave Information

ETG.2200, EtherCAT Slave Implementation Guide

CiA DS-301, CANopen communication profile

CiA DS-406, Profile Encoder for CANopen
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