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Disclaimer of liability

The present manual was compiled with utmost care, errors and omissions reserved. For this reason
Baumer rejects any liability for the information compiled in the present manual.

Baumer nor the author will accept any liability for direct or indirect damages resulting from the use of the
present information.

At any time we should be pleased receiving your comments and proposals for further improvement of the
present manual.

Created by:

Baumer Germany GmbH & Co. KG
Bodenseeallee 7

DE-78333 Stockach
www.baumer.com

Registered trademarks
EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany.

TwinCAT®, Microsoft® and Visual Studio® are registered trademarks.
Names mentioned in the present manual and other names that may be registered trademarks are not

marked correspondingly. Having omitted the respective marking does not necessarily imply that the names
are not registered trademarks or that there are no existing patents and protected patented designs.

Change history
This document is subject to changes. The latest version is available at www.baumer.com.
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1. Introduction

1.1. Scope of delivery

Please check the delivery upon completeness prior to commissioning.
Depending on encoder configuration and part number the delivery may include:

o EtherCAT encoder
e ESI file and manual (available at www.baumer.com)

1.2. Product classification

Product Product family Suitable input in catalog

EAL580-xxx.xXEC.13160.x optical - multiturn EAL580 MT encoder ST13 MT16, optical

EAL580-xxx.xXxEC.18130.x optical - multiturn EAL580 MT encoder ST18 MT13, optical

EAM580-xxx.xXEC.14160.x magnetic - multiturn EAM580 MT encoder ST14 MT16, magnetic
Explanation

- Placeholders marked “x” in the product reference number will not influence the selection

- “MT” means “multiturn”

- “ST” means “singleturn”

- “ST13 MT16” means “13 bits physical singleturn resolution, 16 bits physical multiturn resolution”

ESlI file
The ESI file is the same for all products mentioned above. For details see chapters Import ESI file (for
TwinCAT 2) and Import ESI file (for TWInCAT 3).

Supported standards and protocols
CANopen CiA 406 version 4.0.2, 18.08.2016
EtherCAT specification ETG.1000 V1.03

Encoder passed ETG certification with Conformance Test Tool version 2.1.0.0.

Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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2. Safety and operating instructions

Intended use

e The encoder is a precision measuring device that is used to record positions and speeds. It provides
measuring values as electronic output signals for the subsequently connected device. It must not be used
for any other purpose. Unless this product is specially labeled, it may not be used for operation in
potentially explosive environments.

e Make sure by appropriate safety measures, that in case of error or failure of the encoder, no danger to
persons or damage to the system or operating facilities occurs.

Personnel qualification
¢ Installation and assembly of this product may be performed only by a person qualified in electronics and
precision mechanics.

Maintenance
e The encoder is maintenance-free and must not be opened up nor mechanically or electronically modified.
Opening up the encoder can lead to injury.

Disposal
e The encoder contains electronic components. At its disposal, local environmental guidelines must be
followed.

Mounting

¢ Solid shaft: Do not connect encoder shaft and drive shaft rigidly. Connect drive and encoder shaft with a
suitable coupling.

¢ Hollow shaft: Open clamping ring completely before mounting the encoder. Foreign objects must be kept
at a sufficient distance from the stator coupling. The stator coupling is not allowed to have any contact to
the encoder or the machine except at the mounting points.

Electrical commissioning

¢ Do not proceed any electrical modifications at the encoder.

e Do not proceed any wiring work while encoder is live.

e Do not remove or plug on connector whilst under power supply.

e Ensure that the entire system is installed in line with EMC/EMI requirements. Operating environment and
wiring have an impact on the electromagnetic compatibility of the encoder. Install encoder and supply
cables separately or far away from sources with high emitted interference (frequency converters,
contactors, etc.).

e When working with consumers with high emitted interference provide separate encoder supply voltage.

e Completely shield encoder housing and connecting cables.

e Connect encoder to protective earth (PE) using shielded cables. The braided shield must be connected to
the cable gland or connector. Ideally, aim at dual connection to protective earth (PE), i.e. housing by
mechanical assembly and cable shield by the downstream devices.

Supplementary information
e The present manual is intended as a supplement to already existing documentation (e.g. catalogues, data
sheets or mounting instructions).

Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
10.22 8/122
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3. Commissioning

3.1. Mechanical mounting
Shaft encoders

Mount the encoder using the mounting holes in the encoder flange and fitting screws. Observe thread
diameter and depth.

There is an alternative mounting option in any angular position by eccentric fixings available as an
accessory.

Connect drive shaft and encoder shaft by using an appropriate coupling. The shaft ends must not touch
each other. The coupling must compensate temperature and mechanical tolerances. Observe the
maximum permitted axial or radial shaft load. For appropriate couplings please refer to accessories.
Tighten the mounting screws firmly.

Hollow shaft encoders

Mounting by clamping ring

Prior to mounting the encoder open the clamping ring completely. Push encoder onto the drive shaft and
tighten the clamping ring firmly.

Adjusting element with rubber buffer

Push the encoder onto the drive shaft and insert the cylindrical pin into the adjusting element (customer-
mounted) and the rubber buffer.

Spring washer

Fasten the spring washer at the mounting holes of the encoder housing using screws. Push the encoder
onto the drive shaft and mount the spring washer to the contact surface.

3.2. Electrical connection
3.2.1. Cabling
EtherCAT utilizes Fast Ethernet cables (100 Mbit/s, Cat. 5).

Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
10.22 9/122
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3.2.2. Connecting

The encoder provides three M12 flange connectors.
Two M12 flange connectors (D-coding, according IEC 61076-2-101) serve for EtherCAT connection.

ECAT OUT

ERRLED | ink/Activity

- ECAT OUT
port

power

RUN LED

ECAT IN ECAT IN
port Link/Activity

e For voltage supply use an A-coded M12 connector only.

e The D-coded M12 connector “ECAT IN” may only be used to connect the encoder to the EtherCAT
network segment which is next to the EtherCAT Master. For example, if there are no other EtherCAT
Slaves between EtherCAT Master and encoder the EtherCAT Master shall be directly connected to
“ECAT IN".

e The D-coded M12 connector “ECAT OUT” may only be used to connect the encoder to subsequent

EtherCAT Slaves which are more distant to the EtherCAT Master.
e Seal up any unused M12 connector using a screw cap (included in the delivery).

There are no user serviceable parts inside the encoder. There is no need for setting a node ID or a
terminating resistor. All settings required for encoder access are made in the engineering tool (for example
TwinCAT).

Pin assignment

Voltage supply EtherCAT (dataline)
4,—3 3.4
1@2 20
1 x M12 flange connector (male) 2 x M12 flange connector (female)
A-coded D-coded
Pin | Assighment Pin | Assighment
1 UB / +Vs (10...30 VDC) 1 TxD+
2 Do not connect 2 RxD+
3 GND / 0V 3 TxD-
4 Do not connect 4 RxD-
5
©
Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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The following drawing shows how to connect “EAx580 EtherCAT” encoders and other EtherCAT Slaves to
an EtherCAT Master.

RJ45 M12 (ECAT IN)

EtherCAT Master EAx580 EtherCAT (Slave 1)

M12 (ECAT OUT)
|

M12 (ECAT IN)

EAx580 EtherCAT (Slave 2)

M12 (ECAT OUT)
|

RJ45 (ECAT IN)

weiterer
EtherCAT Slave

RJ45 (ECAT OUT)
|

The suitable hardware for an EtherCAT Master can be for example a standard PC with a standard network
interface card or a programmable logic controller (PLC).

Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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3.2.3. Push button for preset

Depending on the encoder type the encoder may have a screw cap located where connectors and LEDs are
located as well. After removing the screw cap the preset push button is visible.

—___ Preset

@ push button

If the EAx580 EtherCAT encoder is in EtherCAT state “Operational” and connected to an EtherCAT Master
the push button triggers a preset. For functionality details see chapter Preset using the push button.

Note:

After having used the push button the screw cap must be screwed in again and tightened with a torque of
1.5 Nm.

Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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4. Engineering (Beckhoff TwinCAT 2)

Passion for Sensors

The following examples relate to Beckhoff PLCs using the engineering tool TwWinCAT 2. To get information
how to configure the EAx580 EtherCAT encoder with TwinCAT 3 see chapter Engineering (Beckhoff

TwinCAT 3).

Of course the encoder will also accept engineering software of other manufacturers. In this case please

proceed in an analog way.

4.1. Start TwinCAT
Start TwWinCAT for example from the Windows start menu.

[T StartUp »
TuinCAT Syskem Control

ﬁ TwinCAT Event Configurakor
BE TwinCAT PLC Control

TwinCaT Systern Manager

i

4.2. Create project
Select “New” in menu “File”.

) T Unbenannt - TWinCAT System Manager

File Edit Actions V“iew Options Help

] e Chrl

Mew From Template. ..
= Cpen... Chrl+0

Set TwinCAT to “Config Mode”.

A Unbenannt - TwinCAT System Manager
File Edit | Actions Wiew ©Options Help

J [1 & &g Gensrate Mappings Chrl4+mM
=B sv: o Check Canfiguratian Ctrl4+H
BB nC ¥ Activate Configuration, .. Chrl+Shift-F4
B PGy SetjReset TwinCAT o Run Mode...  Ctr+F4
E|. IjC

- B ) Set/Reset TwinCAT ko Config Mode...  Shift-F4
il Bk Relnad Devices F4
=) Choose Target System... F&

Read Target Server Wersions, ..

Arccess Bus Coupler)IP Link Register., ..

Ipdate FirrnwareE2PROM L4
Export ®ML Description. ., ChrlH+-E
Impart ¥ML Descripkion, ., keI

Delete Unused Yariable Types. ..
Check Yariable Links

Baumer_EAx_EtherCAT_EN_MNL
10.22 13/122
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Confirm following message.

TwinCAT System Manager ﬂ

JF) Restart TwinCAT System in Config Mode

(0] 4 I Abbrechen |

4.3. Scan EtherCAT network
Right-click on ,1/O Devices”. Then click on "Scan Devices”. Press OK if following message occurs.

TwinCAT System Manager il

L] "-n.‘ HIMT: Mak all kvpes of devices can be Found automatically
L

Ik I Abbrechen |

Select network adapter and press OK.

3 new I/0 devices found

Wi 'cvice 1 [EtherLaT | ]
[1Device 2 [RT-Ethernet]  [LAM [TwinCAT -Intel PCI Ethernet Adapter [Gigabit] #]
Device 4 [EtherCAT]  [EtherCAT [TwinCaAT-Intel PCI Ethernet Adapter [Gigah) Cancel

Select All

IIhzelect Al

i

Confirm following message.

TwinCAT System Mans |

\?1) Scan Far boxes
Ja I Mein |

Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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Confirm following message by clicking ,Yes".

TwinCAT System Manager

Mew device twpe found [Baumer EAxEE0 EtherCAT Encoder - 'Baumer E&x580 EtherCAT Encoder].
Yendorld Oxec ProductCode 04200 Revizionto 0x1

|lze available online description instead

[ Applyto &l Yes Mo |

Message above occurred because no EtherCAT Slave Information (ESI) file was provided to TwinCAT yet.

Confirm following message.

TwinCAT System Man ]

:;:) Activate Free Run
| Ja I Mein |

The result is shown below.

T Unbenannt - TwinCAT System Manager

File Edit Actions Wiew Options  Help

D H &EE| & 2R 582|440 |
=Bl S¥STEM - Configuration
- HE NC - Configuration

B PLC - Configuration
=8 1j0 - Configuration
- B 1/0 Devices
= Dcvice 4 (EtherCAT)
== Device 4-Image
== Device 4-Image-Info
- 81 Inputs
- 4§l Outputs
-8 InfoData
% Box 1 (Baumer EAxSS0 EtherCAT Encoder)

@4 Mappings

Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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4.4. Import ESI file

An EtherCAT Slave is described by a so-called “EtherCAT Slave Information” (ESI) file. The file format is
XML (“Extensible Markup Language”).

The ESI file for an EAx580 EtherCAT encoder is available for download at www.baumer.com.

For encoders with firmware V1.0.0 or later use this ESI file:
e Baumer_EAx580 EtherCAT_Encoders_ESI V102.xml

The version in the filename indicates the ESI file version and may change without notice.

To provide the EtherCAT Slave Information (ESI) file to TwinCAT the following steps have to be done:

- Close TwinCAT.

- Delete ESI file “OnlineDescriptionCache000000EC.xmI” which was generated automatically by TwinCAT
before in ESI folder (for example C:\TwinCAT\Io\EtherCAT).

- Copy ESiI file of encoder to ESI folder (for example C:\TwinCAT\lo\EtherCAT).

Repeat the steps mentioned in the chapters before. Now TwinCAT uses the ESI file for configuration.

The encoder is displayed as follows:

Tl Unbenannt - TwinCAT System Manager

File Edit Actions Wiew Options Help

DS SR R2BR|#HAD |
- Bl SYSTEM - Configuration
BB rC - Configuration
-3 PLC - Configuration
= 110 - Configuration
-8 1/0 Devices
|- == Device 4 (EtherCAT)
=¥ Device 4-Image
== Device 4-Image-Info
- &1 Inputs
----- &1 FrmOstate
----- & FrmOwcstate
----- %] Frm0InputToggle
----- &1 SlaveCount
----- w1 Devstate
= §] outputs
----- @] Fron0ctl
----- & FrmOwcCtrl
----- @] DevChrl
-8 InfoDaka
[=l-4sd Box 1 (Baumer EAxSE80 EtherCAT Encader)
= T TFDO 1 mapping parameter
%1 Position value
@ WWeState
-8 InfoData
@4 Mappings

Note:

The icon for “Box 1 (Baumer EAx580 EtherCAT Encoder)” in the screenshot above is shown when an
EALS580 EtherCAT encoder is connected to the EtherCAT master. If an EAM580 EtherCAT encoder is
connected to the EtherCAT master the following will be displayed.

Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
10.22 16/122
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e Unbenannt - TwinCAT System Manager

File Edit Actions WYiew Options Help
D@ &E &+ BRR[ M|
(- Efll s¥STEM - Configuration
BB nC - Configuration
B rLC - Configuration
= 1y - Configuration
I_——_lﬁ 110 Devices
: 4 (EtherCAT)
-I- Device 4-Image
-am Device 4-Image-Info
= %T Inputs
----- %] FrmOState
----- &l FrmOWcState
----- %! Frrn0InputToggle
----- %l SlaveCount
----- %1 Devstate
= ‘l Cukputs
----- %] Frm0iCkrl
----- %] Fron0tWoChrl
----- @] DeviCkrl
B InfoData
[+ g Box 1 (Baumer EAxS30 EtherCAT Encoder)
E%T TPD:D 1 mapping paramekter
C bt Position value
-8 Weskate
H-$ InfoDaka
i"ﬁ Mappings

Please note that EAL580 and EAM580 EtherCAT encoders have different icons and different EtherCAT
product codes.

- EALS580 EtherCAT encoders have EtherCAT product code 0x200 (decimal: 512).

- EAMS580 EtherCAT encoders have EtherCAT product code 0x300 (decimal: 768).

The EtherCAT product code 512 or 768 can be found in tab “EtherCAT” of an EtherCAT slave. You find it
behind the text “Product/Revision:”. If you click on “Box 1 (Baumer EAx580 EtherCAT Encoder)” the following
appears if an EAM580 EtherCAT encoder is connected (as an example).

T Unbenannt - TwinCAT System Manager

File Edit Actions Wiew Options Help
EErEIE R B2 2

Bl 5vsTEM - Configuration
MC - Configuration

General EtherCAT |DC I

B PLC - Configuration
18 1/0 - Configuration Type: IBaumer
E‘” [0 Devices Product/Revision: |
-] =% Device 4 (EtherCAT)
== Device 4-Image Auta Inc Addr: ID
=4 Dewice 4-Image-Info EtherCaT &ddr [ [1001
- & Inputs
..... &1 Frm0State |dentification ' &lue; ID_
""" O1 FrmOcState Previous Paort: IMaster

----- 1 Frm0InputToggle

----- &1 SlaweCount

----- 1 Devstate

- §L outputs

----- %] Frm0Ct

----- &) FrmowcCrl

----- &] Devird

@ InfoData

= s Box 1 (Baumar EAxSS0 EtherCAT Encoder’)
EI%T TPDO 1 mapping parameter
Gyl Position value

- § WoState

- 8§ InfoData

ﬁ Mappings

http: A fvavaw. baumer. comm,

Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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The EtherCAT product code can also be found in the CoE object dictionary of the encoder in object
0x1018:02 (subindex 2 of index 0x1018).

If you click on “Box 1 (Baumer EAx580 EtherCAT Encoder)” and select the tab “CoE - Online” the following
appears if an EAM580 EtherCAT encoder is connected (as an example).

oy Unbenannt - TwinCAT System Manager

File Edit Actions Yew Options Help
DewH SR i =2RR A = as s da % ee|Bqlssue@®d?

=Bl 5¥STEM - Canfiguration

' MC - Configuration Generall EtherCaT | DC I Process Datal Startup  CoE - Online | Dnlinel
. B PLC - Configuration :
E|! 1/¢ - Configuration Update List I [ Auto Update W Single Lpdate [~ Show Offline Data

=B 10 Devices fdvanced.. | [ Obiects
=% Device 4 (EtherCAT)

=¥ Device 4-Image Sddibe Startup,.. I IDnIine Data todule OD [AoE Part): ID

== Device 4-Image-Infa

£ &1 Inputs Index | Name | Flags | Value
T FrmOState 1000 Device Type RO 000020196 [131478)
T FrmiwcState 1001 Enar Register RO 000 ()
T FrmOInputToggle 1008 Manufacturer Device Mane RO EAxBS0 EtherCAT Encoder
1009 M anufacturer Hardware Wersion RO 1

4] SlaveCount

- &T Devatats 1008, Manufacturer S oftware Wersion RO W1.0.0
H‘l Outputs +-1M0:0 Store Parameters RO >1¢
+-1011:0 Festore Parameters RO »14
&L FrmicCl 510180 Identity Object RO > 44
- @l Frml/chr 101201 Wendor 1D RO 0x000000E C (236]
@] Dot Product Code 0 000000300 [768)
E-§ InfoData 101303 Rewvigion Mumber RO 000000001 1]
(=l g Box 1 (Eaumer EAxS80 EtherCAT Encader ) 101804 Serial Number RO (00000023 [35)
E| %T TPDO 1 mapping parammeter +-1400:0 TPDO 1 mapping parameter RO 14
i e Position value +- 14010 TPDO 2 mapping parameter RO 24
v § WeState +- 14020 TPDO 3 mapping parameter RO » B¢
% InfoData +- 14030 TPDO 4 mapping parameter RO »1 <
-G8 Mappings +-1A04:0 TPDO & mapping parameter RO »B<

440 B T T R [alal .

In general the screenshots in this manual refer to EAL580 EtherCAT encoders but the handling for other
encoder types is very similar.
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4.5. Config Mode

Passion for Sensors

TwinCAT provides a so-called “Config Mode”. In this mode real-time handling of the encoder data in
TwinCAT is usually not possible. By default TwinCAT uses the “Config Mode” and the “Free Run” cycle time
of the EtherCAT Master is set to 4 milliseconds.

To check or change the EtherCAT Master cycle time in “Config Mode” proceed as follows:

- double-click on “Device 4 (EtherCAT)”
- click on tab “Adapter”

LT Unbenannt - TwinCAT System Manager

File Edit Ackions ‘iew Options  Help

B IERE AR

ae « & &

]

By
2 TN

% B Qe e & 2

Bl 5vSTEM - Corfiguration

| MC - Configuration

B& PLC - Configuration

=i 1o - Configuration

Eﬁ I/ Devices

|- =% Device 4 (EtherCAT)
== Device 4-Image
== Device 4-Image-Info
- %1 Inputs

----- %1 FrmOstate

----- &1 Frm0westate

----- T FrmOInputToggle
----- T SlaveCount

----- ] Devstate

=@l outputs

----- %] Frm0OCkrd

----- ®] FrmOwcCkrl

----- @] Devitrl

H-§ InfoData

[l Box 1 (Baumner EAxS50 EtherCAT Encoder)
EI%T TP 1 mapping parameter
" 431 Position value
B8 WeState

B-§ InfoData

ﬁ'ﬁ Mappings

General Adapter | EtherCAT I Dnlinel CoE - Dnlinel

— {* Network Adapter

Drescription:
Device Marne:
FCI Bus//Slat:
MAL Sddress:
IP Address:

& 05 [MDIS] " PCI " DPRAM

IEtherC.-’-‘n.T [TwinCAT -lntel PCl Ethernet Adapter [Gigab

I'\DEVICE “{544F 47FA-D3EB-4595-8294-BEO7CEC3BE 71}

I Seaich... I

J00 01 05 13 26 8d
00,00 [0.0.0.0]

Compatible Devices. .. I

[ Promizcuous Mode [use with Netmonwireshark only)
[~ Wirtual Device Mames

Adaptern

— " &dapter Reference

| [

Freerun Cycle [ms):

Baumer_EAx_EtherCAT_EN_MNL
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To watch the current position value of the encoder the following has to be done:
- double-click on “Box 1 (Baumer EAx580 EtherCAT Encoder)”

- double-click on “TPDO 1 mapping parameter”

- click on “Position value”

- open tab “Online”

- rotate the encoder axis manually and watch the position value

;T Unbenannt - TwinCAT System Manager

File Edit Actions Wiew Cptions Help

IDESHE|&ZE] 208 (A8 =as/ 38 an<ee 2qlsdene?
- Bl S¥STEM - Configuration _ :
- FB M - Configuration Varlablel Flag:  Online |

e PLIC - Confi ki
é__= o C;:ﬁff:ﬁf: Value: [0000TE 783 (124809)

=B} 1/0 Devices Mew Value:

. Farce. I Helease
=== Device 4 (EtherCAT)

== Device 4-Image Carmment: =
== Device 4-Image-Info

=& Inputs

----- &1 Frrn0State

----- &1 FrmWeState

----- &1 Frm0InpukToggle
----- &1 SlaveCount j
----- &1 Devstate

=4l Outputs

----- @] Frm0cCk

----- &) Frm0wcchrl

----- @] Devitrl

H-§ InfoData

[El-4 Box 1 (Baumer EAx580 EtherCAT Encoder)
EI %T TPD«2 1 mapping parameter

IO Position value
-8 wostate

-8 InfoData

i"ﬁ Mappings

24803
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4.6. Run Mode (real-time)

If you want to run the EtherCAT Master with a cycle time below 1 millisecond the so-called “Run Mode” can
be used.

Proceed as follows:

- double-click on “SYSTEM - Configuration”
- right-click on “Additional Tasks”

- select “Append Task”

- confirm following message with OK

Insert Task

M amne:

Comment; Cancel

il

Adjust ,Base Time" (“SYSTEM — Configuration” -> “Real-Time Settings”) to 100 microseconds (as an
example) as follows:

T Unbenannt - TwinCAT System Manager

File Edit Actions “iew Options  Help

IDEwH &6 2R D = eaaydd e e
=B SYSTEM - Configuration : : —
- Real-Time Settings Settings | Online | Priorities |
=-[B¥ additional Tasks _
i El Task 2 Baze Time: 1 ms j
-=fm Task 2-Image CPU Limit (21 |21
..... %T Inputs . EDnaSLI.S
@l Outputs I | Fast Tick (3 333 s
----- B Route Settings Itterwal: 250 p=
-, TCOM Objects 200 ps
' M - Configuration B Letzine: Wa&%gé_
! PLiZ - Configuration Sbove [pe]; 833 2
EI' I} - Configuration 76.9 s
-8 10 Devices 14 ps
. 5= Device 4 (EtherCAT) BE.6 ps
+ Device 4-Image Bl s
== Device 4-Image-Info
Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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Double-click on “Task 2”.
Activate checkbox “Auto start” in tab “Task”.

Change value “Cycle ticks” of application task for example to “5”. The application task will work with 500
microseconds cycle time (5 multiplied by 100 microseconds “Base Time”). If a process data variable of an
EtherCAT Slave device is linked to a variable of an application task the EtherCAT Master will send frames to
update the process data with an update rate of 2 kHz (500 microseconds cycle time). The following
screenshot shows an example where parameter “Base Time” has been set to 1 millisecond.

T Unbenannt - TwinCAT System Manager

File Edit Actions Wiew Options  Help

D EE 2R #Md =Hea BN ® @ B
=1 5YSTEM - Configuration _
a; Real-Time Settings =k | Online: I
=-[BF additional Tasks
T E Task = M arne: ITask 2
== Task 2-Image — v Ao start
""" g Inputs [ &uto Frioity Management
e Cukputs o -
----- B Route Settings Fricrity: I-I j
o b TCOM Objects Cucle ticks: |5| ﬁ |5_|:||:||:| i
' MZ - Configuration
B PLC - Configuration [T Start tick [modula): ID 3:
EE;E ;IEDSZEE::DH [T Separate input update
© 5= Device 4 (EtherCAT) e ticks: =
+ Device 4-Image . _
+ Device 4-Image-Info [ Wiarning by excesding
- @1 Tnputs [T Meszage boy
i b gl Frm0State

Add one input variable of type UINT32 (length: 4 bytes). To do this right-click on “Inputs”. Then select “Insert
Variable...” and select “UINT32”. Confirm the following with “OK”.

Marne: I"»-"ar 27 Muiltiple: 1 :

Cancel |
Comment;
Start Addreszs: Byte; 0 = Eit: IEI 3:

—%ariable Type — Sart by
LINTEARR3 30 a " Narme
BYTE_ARRAY_0_2 an T o
FLOAT 4.0 " Size

(N | | T
IMNT32 40
LIMNT34RR4 40
UINT1BARRZ 40
BITARR 32 40
Moannr AN LI
Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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Now the process data variable of the Baumer encoder has to be linked to a variable of the application task
“Task 2”. To do this double-click on the created input variable and choose “Position value” as follows:

Attach ¥ariable ¥ar 27 {Input}

Baumer

[0 - Canfiguration

-8 /0 Devices
=% Device 4 [EtherCAT)
E@;‘? Box 1 [Baurner EAXSS0 EtherCAT Encoder)
IB 39.0, UINT32 [4.0]

O Fosition value

Confirm with “OK”.

Now the configuration has to be activated by selecting “Activate Configuration” in menu “Actions” as follows:

T Unbenannt - TwinCAT System Manager

File Edit | Actions “iew Options  Help

J [l (& &g Generate Mappings CErl+-M
= Bl 5 f Check Configuration Chrl+H
ke An:ti'-.-'ate Configuration, .. Chrl+-Shift-F4

=B @, setfReset TwinCAT toRun Made...  CtrHF4
L=

Passion for Sensors

x|

— Show Y ariables
i Unuszed
i~ Uszed and unuzed

[T Exclude disabled

v Exclude ather Devices
¥ Exclude zame Image
[¥ Show Toalips

— Show Wariable Types
™ tatching Type
v tdatching Size
[ &l Types

[T Aray Mode

— Offzetz
[T Continuous
[ Show Dialog

—Wariable MName

™ Hand over
[T Take over

Confirm following message if it occurs.

TwinCAT System Manager il

\?('j Document is modified!

| Ja I MeEin

Generake mapping before ackivate configuration

| abbrechen |

Cancel | (] I

Baumer_EAx_EtherCAT_EN_MNL
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Confirm following message by “OK”.

TwinCAT System Manager ﬂ
\i:) fickivate Configuration

[0ld Configurations will be owerwritten!)

Ik I Abbrechen |

Confirm following message by “OK”.

TwinCAT S5ystem Manager El

\:...:) Restark TwinCAT System in Fun Mode

(a4 I abbrechen |

TwinCAT is started in ,Run Mode”. To verify that the EtherCAT Master works with the correct cycle time
check tab “Online” of “Device 4 (EtherCAT)". Value of “Frames / sec” should be near 2000 if 500
microseconds cycle time was configured as described above.

File Edit Actions Wiew Options Help
|0 L2k @ B2 Qe e’ | @ 7

= ﬂ SHSTEM - Configuration

B a. Real-Time Settings I— Generall Adapter | EtherCAT | Online | CaE - Orline |

: [B1 [0 Idle Task
IEH‘ Additional Tasks Mo | add_| Hame | State | crC |
=-[B1 Task 2 L= h 1001 Bowx 1 [Baumer EA4580 EtherCaT.. OP a

=$= Task 2-Image

‘l Qutpuks

X% Route Settings

g TCOM Objects

- §E MC - Configuration

- PLC - Configuration

= 1j0 - Configuration

-8 110 Devices

)= Device 4 (EtherCAT)
=¥ Device 4-Image
== Device 4-Image-Info
=& Inputs

& FrmiOState

i FrinDWeState
&1 Frm0InputTaggle

-4 SlaveCount &ctual State: IDF' Coirter |cyalic | | Queved |
- [ DevState : Send Frames 51758+ 107

=l Outputs Init I Pre-Op I Safe-DpI Op I Frames / zec 1999 + 0
o @), FrraQiCkr| Cllzar CFIC Clear F Lost Frames 0 + 0
- @], FrmDwcCtrl = I serTIames I Tx/Rx Emors 0 !
- dp], DewCtrl

H-§ InfoData

I'_—'Iq',‘l Box 1 (Baurmer EAxSS0 EtherCAT Encoder’
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4.7. Process image of encoder

Passion for Sensors

The layout of the cyclic process image of the encoder is defined in a so-called “PDO mapping”. PDO means
“process data object”. Several PDO mappings are available. Objects 0x1A00 to 0x1A06 contain descriptions

of different PDO mappings.

4.7.1. Default settings

When the encoder is powered on the PDO mapping which is described in object 0x1AQ0 is active. This PDO
mapping contains object 0x6004 (position value).

4.7.2. Change content of process image

The PDO mapping of the encoder can be changed as follows:
- click on “Box 1 (Baumer EAx580 EtherCAT Encoder)”

- open tab “Process Data”

- select one of the PDO mappings in the box below “PDO Assignment (0x1C13):” (deselect old PDO

assignment before)

T Unbenannt - TwinCAT System Manager

File Edit Actions Wiew Options Help

IDeeW|ER s E=a8|Ha|=

£
Ak TRA

ae & &

FEEVEIENGE Y

=B S¥STEM - Corfiguration
- Real-Tirme Settings

=B Task 2
icdm Task 2-Image
&1 Inputs
. ‘l Oukputs

X% Route Settings

£ TCOM Objects

- HE NC - Configuration

- PLC - Corfiguration

= /o - Configuration

Elﬂ Ij0 Devices

] === Device 4 [EthercAT)

== Device 4-Image

== Device 4-Image-Info

=& Inputs

----- &1 Frn0Stake

----- &1 FrmOweState

----- &1 Frm0InputToogle

----- &1 SlaveCount

----- &1 Devstate

=4l Outputs

----- &| Frm0Ct

----- &/ Frmlwectrl

----- @] DevChrl

- § InfoData

-4l Box 1 (Baumner EAx580 EtherCAT Encoder)

General | EtherCaT | DT

Process Data | Staltupl [CoE - Elnlinel Elnlinel

Sync Manager; PLO List:

Shd | Size | Tupe | Flags Index | Size | Hame

1] 128 b bt O«1400 40 TFDO 1 mapping parameter

1 128 hbxln Ox1401 a.0 TFDO 2 mapping parameter

2 0 Outputs 0«1402 16.0 TFDO 3 mapping paranmater

3 Inputs 0«1403 40 TPDO 4 mapping parameter
0«1404 200 TFDO & mapping paramater
0«1405 100 TFDO B mapping parameter
0«1406 20 TFDO ¥ mapping paramater

4]

| 2]

1

FDO Azgignment [0 C13);

PLO Content [0x1A00):

01400
101401
[]0=1402
101403
101404
101405
] 01406

excluded by Ox1A00]
excluded by Ox1A00]
excluded by Ox1A00]
excluded by Ox1A00]
excluded by Ox1A00]
excluded by Ox1A00]

Download
¥ FDO Assignmert

[~ PDO Configuration

Index | Size

itz | Hame

O=6004:00 4.0

l

0o
40

Pozition walue

IF'redefined PDO Azzignment: [none]

Load PDO info from device

Sunc Unit Azgignment...
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In TwinCAT “Config Mode” press “Set/Reset TwinCAT To Config Mode” as follows:

T Unbenannt - TwinCAT System Manager

File Edit | Actions Wiew Options  Help

J [ (& Hig Generate Mappings Chrl+-M
= B v o Check Configuration ChHl+H
- =& g Activate Configuration. ., Chrl+Shifk-F4
g SetjReset TWiNCAT to Run Mode,..  Crrl+F4

e | SetfReset TwinCAT bo Config Mode. .. Shift-F4

In TwinCAT “Run Mode” press “Set/Reset TwWinCAT To Run Mode” as follows:

T Unbenannt - TwinCAT System Manager

File Edit | Actions Wiew Options  Help

J [ (& Hig Generate Mappings Chrl+-M
= B v o Check Configuration ChHl+H
- =& g Activate Configuration. .. Chrl+Shifk-F4
m ‘thwr TWinCAT to Run Mode...  Ctrl+Fe

Passion for Sensors
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4.8. Read/Write CoE objects

- click on ,Box 1 (Baumer EAx580 EtherCAT Encoder)“
- select tab ,CoE — Online*

Generall EtherCAT I oC I Process Datal Startup  Cok - Online | I:Inlinel

| Update List I [T AutoUpdate W Single Update [~ Show Offline Data
Advanced.. | [arObjects

Ald b Shartup,.. | IEInIine [rata Module 0D [Aok Part): IU

Index | MHame | Flagz | " ale
1000 Device Type RO 00020196 (121473)
1001 Error Register RO D00 [0]
1003 M arufacturer Device Mame RO EAxB20 EtherCAT Encoder
1009 M anufacturer Hardware Yersion RO 1
1008, M anufacturer Software Wersion RO W1.00

+-1010:0 Store Parameters RO »1¢

+-1011:0 Restore Parameters RO *1¢

+- 10180 |dentity Object RO b

+- 14000 TPDO 1 mapping parameter RO 1<

+-14A01:0 TPDO 2 mapping parameter RO r2

+-1A02:0 TPDO 3 mapping parameter RO *hg

+- 14030 TPDO 4 mapping parameter RO 14

+- 1A04:0 TPDO & mapping parameter RO B

+- 14050 TPDO E mapping parameter RO » 34

If checkbox ,Auto Update® is selected instead of “Single Update” the EtherCAT Master will update (read) the
CoE object dictionary cyclically.

To write an object in tab ,CoE — Online® double-click on the line which contains the value of the object.

Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
10.22 271122



Baumer

5. Engineering (Beckhoff TwinCAT 3)

Passion for Sensors

The following examples relate to Beckhoff PLCs using the engineering tool TWinCAT 3. To get information
how to configure the EAx580 EtherCAT encoder with TwinCAT 2 see chapter Engineering (Beckhoff

TwinCAT 2).

Of course the encoder will also accept engineering software of other manufacturers. In this case please

proceed in an analog way.

5.1. Start TwinCAT

Start TwinCAT 3 (“TwinCAT XAE (VS2010)”) for example from the Windows start menu.

O TwinCAT }AE (S 2010) b

5.2. Create project
Menu: File -> New -> Project

Mews Project

Recent Templates [.NET Framework 4 = | Sort by: [Default

b | | Search Installed Templates 2 |

Installed Templates

|:|I
. o TwinCAT #AE Praject (XML farmat)
Other Project Types

TuwinCAT Measurernent
TuwinCAT Project

Online Templates

Marme: TuwinCAT Projectl
Location: CAProjectsy
Solution name: TuwinCAT Projectl

Type: TwinCAT Project

TuinCAT XAE Systernbdanager
Configuration

TuvinCAT Project

- Browse...

Create directory for solution

Set project name and press “OK”.

Baumer_EAx_EtherCAT_EN_MNL
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5.3. Scan EtherCAT network
Double-click on ,I/O”. Then right-click on "Devices” and select "Scan”.

Solution Explorer * 0 x
=
_g Solution Tuwin CAT Projectl’ (1 project)
4 [ TwinCAT Projectl
. [ S¥STEM
MOTION

pLC
47 saFETY
C++
4 F 1o
‘ﬂ?g Devices
qR
@0 Ma ] add NewTtern.., Ctrl +Shift+2
2] Add Existing Trermn.., Shift -+,
:";'\ Scan
£y Paste Crl +4

Paste with Links
Sawe Childs in File

Press OK if following message occurs.

TuinCAT XA (=234

l . HINT: Mot all types of devices can be found automatically

0K || Abbrechen

Select network adapter and press OK.

1 new IA0 dewvices found

[¥]Device 2 [EtherCAT]  [LAM-Aerbindung 2 [TwinCAT - ntel PCI Ethemet Adapte] ag

Cancel

Select All

)

Unzelect Al

Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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Confirm following message.

Tuvin CAT HAE &2

|0| Scan for boxes

| la | | Mein

Confirm following message by clicking , Yes*“.

Tuin CAT HAE

Mew device type found [Baumer EAxBB0 EtherCAT Encoder - 'Baumer EAxBE0 EtherCAT Encoder'].
Wendorld Oxec ProductCode 0:200 RevisionMa 01

Usze available online description instead [YES] or try to load appropriate descriptions from the web

Apply to all | e | | Mo | | Online ES| Update [wWeb access required)... |

Message above occurred because no EtherCAT Slave Information (ESI) file was provided to TwinCAT yet.

Confirm following message.

Tuin CAT HAE £Z

[0] Activate Free Run

| la | | Mein

Result is shown below.

Solution Explorer * 0 x

|
j Solution TwinCAT Projectl’ (1 project)
o [5 TwinCAT Projectl
. [l svsTEM
MOTION
Ed rLc
| SAFETY
Cos
4 Fro
a 4’%Dewces
4 |7 Dewice 2 (EtherCAT)
8 Image
8 Image-Info
. 2 SyncUnits
> Inputs
. [ Outputs
. [H InfoData
> % Box 1 {Baurmer EAx580 EtherCAT Encoder)
g; Mappings
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5.4. Import ESI file

An EtherCAT Slave is described by a so-called “EtherCAT Slave Information” (ESI) file. The file format is
XML (“Extensible Markup Language”).

The ESI file for an EAx580 EtherCAT encoder is available for download at www.baumer.com.

For encoders with firmware V1.0.0 or later use this ESI file:
e Baumer_EAx580 EtherCAT_Encoders_ESI V102.xml

The version in the filename just indicates the ESI file version and may change without notice.

To provide the EtherCAT Slave Information (ESI) file to TwinCAT the following steps have to be done:

- Close TwinCAT.

- Delete ESI file “OnlineDescriptionCache000000EC.xmI” which was generated automatically by TwinCAT
before in ESI folder (for example C:\TwinCAT\3.1\Config\lo\EtherCAT).

- Copy ESiI file of encoder to ESI folder (for example C:\TwinCAT\3.1\Config\lo\EtherCAT).

Repeat the steps mentioned in the chapters before. Now TwinCAT 3 uses the ESI file for configuration.
The encoder is displayed as follows:

Solution Explorer > 1 X

=]
j Solution "TwinCAT Projectl’ (1 project)
4 [G TwinCAT Projectl
- | SYSTEM
MOTION
PLE
| SAFETY
C++
s Flvo
4 1% Dewvices
a4 == Device 2 (EtherCAT)
*® Iage
+B nage-Info
2 SyncUnits
4 Inputs
#1 Frm05tate
#1 Frmc State
#! FrenlInputToggle
# SlaveCount
#1 Devstate
4 [l Outputs
B Frrn0Ctrl
B+ Frm0WvcCtrl
- DewCirl
. @ InfoData
4 45 Box 1 (Baurmer E£x580 EtherCAT Encoder)
4 TPDO 1 mapping parameter
#1 Puosition value
& e State
& InfoData
ﬁ' Mappings

Note:

The icon for “Box 1 (Baumer EAx580 EtherCAT Encoder)” in the screenshot above is shown when an
EALS580 EtherCAT encoder is connected to the EtherCAT master. If an EAM580 EtherCAT encoder is
connected to the EtherCAT master a different icon is displayed. Additionally EAM580 EtherCAT encoders
have different EtherCAT product codes. Please see chapter Import ESI file for details.

Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
10.22 31/122



Baumer

5.5. Config Mode

Passion for Sensors

TwinCAT provides a so-called “Config Mode”. In this mode real-time handling of the encoder data in
TwinCAT is usually not possible. By default TwinCAT uses the “Config Mode” and the “Free Run” cycle time

of the EtherCAT Master is set to 4 milliseconds.

To check or change the EtherCAT Master cycle time in “Config Mode” proceed as follows:

- double-click on “Device 2 (EtherCAT)”
- click on tab “Adapter”

Solution Explorer

=)
g Solution TwinCAT Projectl’ {1 project)
4[5 TwinCAT Projectl
- [ svsTEM
MOTION
O rLC
[0 SAFETY
Co+s+
4 0
a #‘é Dewvices
4 == Device 2 (EtherCAT)
+a Irmage
*B Iviage-Infa
. Synclnits
4 Thputs
#1 Frrmi3tate
#1 FrmWdcState
#| FrenlInputToggle
# SlaveCount
# DewState
4 [l Outputs
B Frrm0Ctrl
B Frn0yifcCtrl
B DewvCtrl
. [ InfoData
4 g Box 1 (Baurner E2x580 EtherCAT Encoder)
4 TPDO 1 tapping parameter
% #1 Position value
- [ WieState
[ InfoData
&’ Mappings

| General| Adapter | EtherCAT I Online | CcE - Dnline|

@ Metwork Adapber

D escription:

Device Mame:

AL &ddress:
IP &ddress:

Freern Cycls [ma):

@ 05 [NDIS) © PO

) DPRAsM
LAM-verbindung 2 [TwainCAT-Intel PCl Ethermet Adapte
YDEVICEN{ABOS3448-CO7A-467F-9741-3F182CF 28613}

Compatible Devices...

90 e2 ba 4d dc d1
169.254.182.1583 [255.265.0.0

[ Promiscuous Mode (use with wWireshark only)
[T virtual Device Mames

() Adapter Reference

4 =

HNumber

@1 Box L (Baurner EAxS80 Et..,

Box Marne

Address  Type In Size

LILINS Baurmer E2x380 Et.. 40
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To watch the current position value of the encoder the following has to be done:
- double-click on “Box 1 (Baumer EAx580 EtherCAT Encoder)”

- double-click on “TPDO 1 mapping parameter”

- click on “Position value”

- open tab “Online”

- rotate the encoder axis manually and watch the position value

en s - & xJrwincatprojectt > [
Yariable | Flags | Online

g Solution TwinCAT Project]’ (1 project)
4 j TuwinCAT Projectl Walue: 0x0007ESER [517094)
- |l S¥STEM

M ew Value: i
MOTION Farce... Release

@ PLC Cornment: -
(43| SAFETY
C++

4 F1o
4 "L Devices

4 == Device 2 (EtherCAT) 5
=8 Irnage

B mage-Info
. 2 SyncUnits e
4 Thputs
#1 FrrnlState
#1 Frrn0WycState
# FrmIhputToggle
#1 SlaveCount
#] Dewstate
4 [ Outputs
B Frrm0Ctrl
B Frrn 0V Ctrl
B DewCtrl
. [H InfoData
4 G Box 1(Baurner EA«580 EtherCAT Encoder)
4 TPDOQ 1 mapping pararmeter
#1 Position value L\\S‘
. [ W State
. [ InfaData

&’ Mappings
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5.6. Run Mode (real-time)

If you want to run the EtherCAT Master with a cycle time below 1 millisecond the so-called “Run Mode” can
be used.

Proceed as follows:
- double-click on “SYSTEM”
- right-click on “Tasks”
- select “Add New Item...”
- activate checkbox “With Image” (folders for input and output data will be created automatically)
- confirm following message with OK

inser‘t asE E

Nome:  Task2
Comment; | Cancel |

Solution Explorer

Settings | Online I Priorities I C+ Debugger|

G Solution TwinCAT Projectl’ (1 project)
4 ﬂ_TWinCAT Projectl Router Memory (kByte]: 2048 B
4 SYSTEM
@ License Available CPUs Mindows/Other. 1 ﬂ 1] ﬂ Fiead from Target ] [ Set on target

@ Real-Time

a B Tasks cPU RT-CPLI | Base Time

“ E'Isz 0 [ Default
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W Outputs
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TeCOM Objects
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ﬂ C++
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4 ¥ Devices
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28 Image
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Double-click on “Task 2”.

Passion for Sensors

Change value “Cycle ticks” of application task for example to “5”. The application task will work with 500
microseconds cycle time (5 multiplied by 100 microseconds “Base Time”). If a process data variable of an
EtherCAT Slave device is linked to a variable of an application task the EtherCAT Master will send frames to
update the process data with an update rate of 2 kHz (500 microseconds cycle time).

Solution Explarer

; Solution "TuwinCAT Projectl’ {1 project)
4 |3 TwinCAT Projectl
4 [ S¥STEM
f License
> @ Real-Time
4 B Tasks
a [E Task?
+8 Image
Inputs
B Outputs
=T= Routes
[&] TcCoM Objects
MOTION
PLC
(] SAFETY
E C++
4 [Fro

Y ot <

Task | Online I Farameter [Dnline]l

Mame: Task 2

At start
[ Awta Priarity Managemment

Priarity: 1 $
5 =

Start tick [modulo): 0

Cycle ticks: 0.500 s

a0

[7] Separate input update
0

[]warming by exceeding

tezzage bow

Wwatchdog Cycles:

Al

Poit: am

Object 1d:  0x02010020
Options

[ Disable
[ Create symbals

Include external symbols

[ Extem sync
[]1/0 at task begin

Floating point exceptions

Add one input variable of type UDINT (length: 4 bytes). To do this right-click on “Inputs” (below “Task 27, see
screenshot above). Then select “Add New Item...” and select “UDINT”. Confirm the following with “OK”.

P

Insert Wariahle

General

MName: War 24

Start Address: Bute: 1] =

Multiple:

R

[ 5 b 81

Data Tupe

FTCID

REAL
TCOM_STATE
TIME
TIME_OF_DAY
TaD
TeTracelevel

e s s

AMSMETID
ETHERMET_ADDRESS

o

»Size

Mame Space

LDIMT :

-
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Now the process data variable of the Baumer encoder has to be linked to a variable of the application task
“Task 2”. To do this double-click on the created input variable (“Var 24” in example above) and choose

“Position value” as follows:

Attach Wariable WVar 24 {(Input)

. Devices
"o Dewice 2 [EtherCAT)
EI’;°§= Synclnitz
= 2 < defaulty
EI’”% <unreferenced:
: ‘..#] Objectld > 1B 1558.0, OTCID [4.0]
= e Bow 1 [Baumner EARBE0 EtherCAT Encoder)

(=]

Show W ariables

@ Unused

) Uzed and unuzed

[] Exclude dizabled
Exclude other Devices
Exclude zame Image
Shaw Toaltips

[] Sort by Address

o] Pogition value > 1B 390, UDINT [4.0]
Show Wariable Types

[ Matching Type
Matching Size
[] &l Types

Array kode
Offgets

[] Continuous
[7] Show Dialog

Yarable Mame

Hand over
Take aver

Cancel ] [ ] 4

Confirm with “OK”.

Now the configuration has to be activated by selecting “Activate Configuration” in menu “TwinCAT” as
follows:

TwinCAT | PLC Tools Scope Window Help
*®  Generate Mappings

Activate Configuration

Confirm following message by “OK”.

TuvinCAT XAE ==

b Activate Configuration
¥ (0ld Configurations will be cwernritten!)

OK | | Ahbbrechen
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Confirm following message by “OK”.

TuvinCAT XAE ==

I Restart TwinCAT Sypstern in Run Mode

OK | | abbrechen

TwinCAT is started in ,Run Mode”. To verify that the EtherCAT Master works with the correct cycle time
check tab “Online” of “Device 2 (EtherCAT)”. Value of “Frames / sec” should be near 2000 if 500
microseconds cycle time was configured as described above.

Solution Explorer Ml TwinCAT Projectl ¢

| General I Adapter I EtherCAT | Online: | CoE - Online

_g Solution TwinCAT Projectl’ {1 project)

4 2 TwinCAT Projectl

4 [ SYSTEM
1 License

» @ Real-Time
a % Tasks

4 (B Task?

”E Irmage

Mo Addr - Mame State CRC
I 10071 Box 1 [Baumner EAx580 EtherCAT...  OF 0

4 Inputs
51 War 24
B Outputs
=T= Routes
[ TcCoM Objects
MOTION

PLC Actual State: aP Couriter Cyelic Queued

(&) SAFETY [ Int | [PreOp| [SateDp| [ Op | | SendFrames 17745 173

E G Frames / sec 2000 2
a o [ Clear CRC ] [ Clear Frames ] Lot Frames 0 0

4 Devices Tw/Fixe Errors i i
a4 == Device 2 (EtherCAT)

”g Irmage

R
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5.7. Process image of encoder

The layout of the cyclic process image of the encoder is defined in a so-called “PDO mapping”. PDO means
“process data object”. Several PDO mappings are available. Objects 0x1A00 to 0x1A06 contain descriptions
of different PDO mappings.

5.7.1. Default settings

When the encoder is powered on the PDO mapping which is described in object 0x1AQ0 is active. This PDO
mapping contains object 0x6004 (position value).

5.7.2. Change content of process image

The PDO mapping of the encoder can be changed as follows:

- click on “Box 1 (Baumer EAx580 EtherCAT Encoder)”

- open tab “Process Data”

- select one of the PDO mappings in the box below “PDO Assignment (0x1C13):” (deselect old PDO
assignment before)

Solution Explarer Ml TuwinCAT Project]l
i% Solution TwinCAT Frojectl (1 project | Generall EtherCAT I o | Process Data | Startup | CoE - Online I Dnline|
alution Tuin rojec projec
4 z TavinCAT Projectl Sync Manager: PDO List:
(0 SYETEM
“ 'ﬂ . SM Size Tupe Flags |ndex Size Mame
il
icense
. @ Real-Tirne 0 128 b b0t 01400 40 TPDO 1 mapping parameter
y % Tasks 1 128 b bl Ol A0 8.0 TPOO 2 mapping parameter
P @I Task 2 2 1] Outputs 01402 1E.0 TPOO 3 mapping parameter
p 3 Impiits: 01403 4.0 TPDO 4 mapping parameter
rmage (w1 A04 200 TPDO 5 mapping parameter
) it ) rapping pararieter
4 Inputs Mls05 100 TPDO & mappi
31 War 24 < il L Mol ANE a0 TENM 7 rasmmineg marsemekar
szighiment [ ¥ ankent (= ¥
- t‘ Qutputs PDO Assignment (0x1C13) PDO Content (0x1400]
outes
@ TcCOM Objects 3H1i31n[ b b 1400 |~ Irdex Size Offs M ame
B exciuded by Ox = ) .
FACTION [F] 01402 [excluded by EI:-:'IADEI'Ll O=E004:00 4.0 0.0 Position walue
PLC [ 041403 [excluded by 01400 4.0
(43 SAFETY [ 041404 [excluded by 01400
E C++
P Y0 Dowrload Predefined PDO Azsignment: [none|
4 ﬂ% Dewvices FDO Assignment [Load PDO info from device
—_ i FDO Configuration
4 5 Device 2 (EtherCAT) [Sync Unit Azsighrent...
B Image

In TwinCAT “Config Mode” press “Restart TwinCAT (Config Mode)” as follows:

TwinCAT | PLC Tools Scope Window Help

*®  Generate Mappings

{ f2.° Activate Configuration

K Restart TwinCAT System
E7  Restart TwinCAT (Config Mode)

In TwinCAT “Run Mode” press “Activate Configuration” as follows:

TwinCAT | PLC Tools Scope Window Help
de Generate Mappings

.. Activate Configuration
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5.8. Read/Write CoE objects

- click on ,Box 1 (Baumer EAx580 EtherCAT Encoder)“
- select tab ,CoE — Online*

| General | EtherCAT | nC | Frocess Data | Startup| CcE - Online ||:Ir‘||ine|

£ Update List ][] Auto Update Single Update [] Show Offline D ata
( Advanced... | AllObjects
Add to Startup... Online Data todule OO [Aok Port]: 0
Index M ame Flags W alue
1000 Device Type RO Q000200 96 (1371478)
1001 Error Reqizter RO =00 [10]
1008 Manufacturer Device Name RO EAx580 EtherCAT Encoder
1009 b anufacturer Hardware Wersion RO 1
1004 M anufacturer Software Yerzion RO
1010 Stare Parameters Fiaf (=00000000 [0
1011 Restore Parameters A (00000000 [0
+-1018:0 |dentity Object RO »d g
+-1400:0 TPDO 1 mapping parameter RO 1<
+1401:0 TPDO Z mapping parameter RO P2
+14A02:0 TPDO 3 mapping parameter RO AR
+- 14030 TPDO 4 mapping parameter RO 14
+-1404:0 TPDO & mapping parameter RO B¢
+-1A05:0 TPDO E mapping parameter RO 3¢

If checkbox ,Auto Update® is selected instead of “Single Update” the EtherCAT Master will update the CoE
object dictionary cyclically.

To write an object in tab ,CoE — Online® double-click on the line which contains the value of the object.
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6. EtherCAT cyclic operation

6.1. PLC (EtherCAT Master)

There are several EtherCAT Masters from different vendors available. An EtherCAT Master can be realized
as software which accesses an Ethernet controller. In general EtherCAT uses standard Ethernet frames. The
EtherCAT Master sends Ethernet frames into the network. The EtherCAT Slaves in the network access
these frames "on the fly". This requires real-time capabilities in the EtherCAT Slaves.

6.2. Basics

For cyclic operation a so-called cyclic process data image is used. This image contains input and output
data. The EAX580 EtherCAT encoder only sends cyclic process data to the master. From the master to the
EAx580 EtherCAT encoder no cyclic process data is transmitted.

EtherCAT Slaves implement the EtherCAT state machine which consists of the following states.

State Description

Initial No EtherCAT mailbox active, no cyclic process data

Pre-Operational EtherCAT mailbox active, no cyclic process data

Safe-Operational EtherCAT mailbox active, only cyclic process input data active

Operational EtherCAT mailbox active, cyclic process input and output data

active

Bootstrap For firmware update via FOE, no cyclic process data active

Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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6.3. Diagnostic LEDs
The LEDs of the encoder have the following meaning.

ECAT IN Power

Link / Activity

@ LED

RUN

6.3.1. Link/Activity (L/A) LEDs

Passion for Sensors

ECAT OUT
Link / Activity

ERR

The encoder provides two green LEDs to indicate the status of the Ethernet ports. The following table shows

the different possible states of the link/activity LEDs.

LED behavior Link
LED constantly on (green) yes
LED blinks at 10 Hz (green) yes
LED constantly off no

6.3.2. EtherCAT RUN LED

Activity  Condition
no port open
yes port open
no port closed

The encoder provides a green RUN LED to indicate the EtherCAT -specific operation status of the device.

LED behavior EtherCAT state
LED constantly off INITIALISATION
LED blinks at 2.5 Hz PRE-

OPERATIONAL
LED shows one short flash (200 SAFE-

ms) followed by a long off phase OPERATIONAL
(1000 ms)

LED constantly on OPERATIONAL

Description

Encoder is in state
INIT.

Encoder is in state
PRE-OPERATIONAL.
Encoder is in state
SAFE-OPERATIONAL.

Encoder is in state
OPERATIONAL.

LED blinks at 10 Hz BOOTSTRAP Encoder is in state
BOOTSTRAP.
In this state a firmware download (via protocol
FoE) is possible.
Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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6.3.3. EtherCAT ERR LED
The encoder provides a red ERR LED to indicate the EtherCAT-specific error status of the device.

LED behavior ERR state Description
LED constantly off no error
LED blinks at 2.5 Hz invalid General configuration error occured.

configuration

LED shows one short flash (200 local error Due to a local error (for example a
ms) followed by a long off phase synchronization error) the encoder application
(1000 ms) has changed the EtherCAT state autonomously.
LED shows a sequence of two Process Data | An application watchdog timeout has occured.
short flashes (200 ms), separated | Watchdog
by an off phase (200 ms), and Timeout /
followed by a long off phase EtherCAT
(1000 ms) Watchdog
Timeout
Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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6.4. Mapping of Process Data Objects (PDOs)

For the EAx580 EtherCAT encoder it is possible to change the content and layout of the cyclic process data
which is sent to the EtherCAT Master. Process data of the device is organized in process data objects
(PDOs). It is possible to map a PDO to the cyclic process image (called “PDO mapping”). The PDO Mapping
is configured via “CAN application protocol over EtherCAT” (CoE) objects 0x1A00 - 0x1A06 of the so-called
“object dictionary”. This “object dictionary” can be accessed by acyclic messages. See chapter EtherCAT
acyclic operation for further details.

By default the object 0x6004 (scaled position value) is mapped into the cyclic process image. See Index
0x6004 (Position value) for details.

Index Ox1A00 to Ox1A06 (PDO mapping)
Objects 0x1A00 to 0x1A06 contain descriptions of the different PDO mappings:

General | EtherCaT | DC Process Data | Startup | CoE - Onling | Online

| IUpdate List | Auto Update [ Single Update [ Show Offline Data
| Advanced... | AllObjects
Add to Startup... Online Data bodule OO (40 Port): 0
[ndex Mame Flags Walue
=/ 14000 TPDO 1 mapping parameter RO *1<
1400:001  Sublndes 001 RO (+E004:00, 32
=/ 1401:0 TPDO 2 mapping parameter RO e
1401:001  Sublndex 001 RO (x6004:00, 32
1401:02  Sublndes 002 RO 1+2004:00, 32
=l 1A02:0 TPDO 3 mapping parameter RO Ry
140201 Sublndes 001 RO % («E004:00, 32
1402:02  Sublndes 002 RO +2004:00, 32
1402:03  Sublndes 003 RO +2000:00, 32
1402:04  Sublndex 004 RO (+E503:00, 16
140205  Sublndes 005 RO 0E505:00, 16
=l 14030 TPDO 4 mapping parameter RO 14
140301 Sublndex 001 RO (=600C:00, 32
=l 1404:0 TPDO & mapping parameter RO B
1404001 Sublndes 001 RO («E004:00, 32
1404:02  Sublndes 002 RO +2004:00, 32
1404:03  Sublndes 003 RO +2000:00, 32
1404:04  Sublndes 004 RO (+E503:00, 16
1404:05  Sublndes 005 RO 0E505:00, 16
1404:06  Sublndex 006 RO (x2120:00, 32
=l 14050 TPDO E mapping parameter RO 34
1405001 Sublndes 001 RO (x6004:00, 32
140502 Sublndes 002 RO (+E505:00, 16
140%:03  Sublndes 003 RO 2000:00, 32
= 1A06:0 TPDO 7 mapping parameter RO *1<
1406:001  Sublndex 001 RO (+20032:00, 16

For further information see chapter Process image of encoder (TwinCAT 2) or chapter Process image of
encoder (TwinCAT 3).
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Objects 0x1A00 to 0x1A06 can also be found at tab “Process Data” below “PDO List:”.

POO List:

[nden Size M arne Flags Shd su

Ox1A00 4.0 TFDO 1 mapping parameter 3
1401 a.0 TFDO 2 mapping parameter
Ox1A02 16.0 TFDO 3 mapping parameter
1403 4.0 TPDO 4 mapping pararmeter
1404 200 TPDO & mapping parameter
D1 A05 10.0 TPDD & mapping parameter
01406 20 TFDO ¥ mapping parameter

o o o o o oo

POO Content [Ox1A00];

[nden Size Offz MHame Type Def&ﬁ} [Hex]

O=6004:00 4.0 0 Position value OIMT
410

See following chapters for details:
Index 0x1A00 (TPDO 1 mapping)
Index 0x1A01 (TPDO 2 mapping)
Index 0x1A02 (TPDO 3 mapping)
Index 0x1A03 (TPDO 4 mapping)
Index 0x1A04 (TPDO 5 mapping)
Index 0x1AO05 (TPDO 6 mapping)
Index 0x1A06 (TPDO 7 mapping)

Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
10.22 44/122



Ba umer Passion for Sensors

6.5. Speed

PDO mapping objects 0x1A01, 0x1A02 and 0x1A04 provide the speed value and the absolute position
value.

It is possible to use a filter (calculation of average value) for the calculation of the speed value. For the
configuration of the filter both parameters “Speed Update Period” and “Speed Filter Depth” are used. In
chapters Speed update period and Speed filter depth details can be found.

When a gear factor is used the following has to be considered for the calculation of the speed value:
- The gear factor is not taken into account in the speed value.
- The speed value refers to the drive side.

6.5.1. Speed measuring unit

The measuring unit for the speed value is defined by subindex 2 of CoE object Index 0x2002 (Speed
Calculation Configuration).

The following scaling options are possible:

e rpm revolutions per minute

e steps/10ms number of steps (in the configured singleturn resolution) per 10 ms
e steps/100ms number of steps (in the configured singleturn resolution) per 100 ms
e steps/1000ms number of steps (in the configured singleturn resolution) per second

For each scaling option the measured value is provided as a ,signed integer®. Positive values indicate the
direction of rotation with rising position values. Which rotational direction is assigned “positive” depends on
the CW/CCW parameter setting.

6.5.2. Speed update period

The time window for the update of the speed value is defined by subindex 3 of CoE object Index 0x2002
(Speed Calculation Configuration).

A short speed update period entails a more dynamic speed output, whereas an extended update period
ensures more stable values. The optimum speed update period depends on the requirements of the
application.

The update period can be configured within a range from 1 ms to 255 ms.

The update time of the speed value shall be an integer multiple of the EtherCAT bus cycle time. Additionally
it must be pointed out that the update time of the speed value shall not be smaller than the EtherCAT bus
cycle time. An update time of the speed value of for example 1 ms at an EtherCAT bus cycle time of 2 ms
would not be accepted.

6.5.3. Speed filter depth
The filter depth is defined by subindex 4 of CoE object Index 0x2002 (Speed Calculation Configuration).

A shallow filter depth entails a more dynamic speed output, whereas a higher filter depth ensures more
stable values. The optimum speed filter depth in interaction with the configured speed update time depends
on the requirements of the application.

The filter depth is configurable within the range from 1 to 255.
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6.6. Preset function

The preset function in the encoder is triggered by writing CoE object 0x6003 or by pushing the preset button.
When the preset is triggered the encoder position value is set to the given preset value.

For the optimum alignment of the mechanical position we recommend to set the preset value during
encoder standstill.

It is mandatory to parameterize the required resolution or code sequence (CW/CCW) prior to performing the
preset operation.

Upon performing a preset operation an internal offset is calculated and stored in the non-volatile memory to
make sure that the encoder will be at the same position after power cycling. Although the non-volatile
memory provides more than 100 000 write cycles frequent software-triggered or event-triggered preset
operations may consume even this capacity. This has to be considered in the PLC software configuration.

Note:

Any alteration of the total measuring range, measuring units per revolution or a gear factor parameter during
encoder re-parameterization will trigger clearing the internal preset offset value. This however has no effect
in practice since in these cases the position reference is lost anyway.

6.6.1. Preset via CoE object 0x6003

To execute a preset the preset value has to be written into CoE object 0x6003. See Index 0x6003 (Preset
value) for details.

6.6.2. Preset using the push button

Depending on the encoder type the encoder may have a screw cap located where connectors and LEDs are
located as well. After removing the screw cap the preset push button is visible.

While the encoder is connected to an EtherCAT Master a preset can be performed using the push button.
When the preset is executed the encoder position is set to the value held in CoE object Index 0x2005
(Button Preset Value). The contained position value will be interpreted absolute. A relative preset is not
possible using the push button.

Note:

Prior to using the push button it is strictly recommended to execute a potential equalization between operator
and encoder (touching the encoder housing) in order to eliminate the danger of damaging the encoder by
electrostatic discharge (ESD).

In order to perform a preset the push button must be pressed for a duration of at least three seconds and
longest five seconds.
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6.7. Operation modes

6.7.1. Overview

Passion for Sensors

The encoder supports the operation modes “Free Run”, “Synchronous with SM3 Event” and “DC Mode
(Synchronous with Sync0 Event)”. DC means “Distributed Clocks”. The following table provides an overview.

Operation
mode

Free Run

Synchronous
with SM3
Event

DC Mode
(Synchronou
s with Sync0
Event)

Description

Cyclic process data is
updated on local timer
event.

The local timer event is
not synchronized to the
EtherCAT Master
application.

Cyclic process data is
updated on SM3 event.

The SM3 event occurs
when the EtherCAT
Master reads the cyclic
process data of the
encoder.

Cyclic process data is
updated on the SyncO
event which is based on
the “Distributed Clocks”
(DC) functionality.

Cycle time of
process data
update

1 millisecond (fix)

Cycle time of reading
data from the
encoder by the
EtherCAT Master
has to be written into
object 0x2201
(“Expected Cycle
Time For Position
Update”).

The write access to
object 0x2201 has to
happen in EtherCAT
state PRE-
OPERATIONAL
(before the encoder
is set to EtherCAT
state SAFE-
OPERATIONAL).
SyncO cycle time
(configured by
EtherCAT Master)

Value of
object
0x1C33:01
0

2

Selected operation
mode in tab "DC"
(in TwinCAT 3)
DC unused

DC unused

DC Sync0 for
synchronization
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6.7.2. Free Run

Set "DC unused" in tab "DC". In TwWinCAT 3 (as an example) tab "DC" is available when the encoder is
selected.

TwincaT project1 < |

| General | EtherCAT | oC | Process Data | Startup | CoE - Online | Elnline|

Operation bode: [EDE unuzed v]

[ Advanced Settings... ]

Set object 0x1C33:01 to value "0".

=R 10330 Input Spnc kanager Parameter {
1C3301  Synchronization Type Fiaf Q=0000 (0]

In TwinCAT “Config Mode” press “Restart TwinCAT (Config Mode)” as follows:

TwinCAT [ PLC Taoaols  Scope W)

}5 Generate Mappings

2. Activate Configuration

t'.'!'!, Restart TuwinCAT Systern
E!, Restart TuwinCAT (Config hMode)

In TwinCAT “Run Mode” press “Activate Configuration” as follows:

TweinCAT | PLC Tools  Scope Window  Help

"5 Generate Mappings

B Activate Configuration
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6.7.3. Synchronous with SM3 event

Set "DC unused" in tab "DC". In TwWinCAT 3 (as an example) tab "DC" is available when the encoder is
selected.

TwincaT project1 < |

| General | EtherCAT | oC | Process Data | Startup | CoE - Online | Elnline|

Operation bode: [EDE unuzed v]

[ Advanced Settings... ]

Set object 0x1C33:01 to value "1".

=% 1C33:0 [nput Sync kManager Parameter ?
1C33:M  Senchronization Type Fa D=0007 1]

The cycle time of reading data from the encoder by the EtherCAT Master has to be written into object
0x2201 (“Expected Cycle Time For Position Update”). The write access to object 0x2201 has to happen in
EtherCAT state PRE-OPERATIONAL (before the encoder is set to EtherCAT state SAFE-OPERATIONAL).

The value of object 0x2201 has the unit nanoseconds. If the expected EtherCAT Master cycle time is for
example 1 millisecond the value “1000000” has to be written into object 0x2201.

In TwinCAT “Config Mode” press “Restart TwinCAT (Config Mode)” as follows:

TwinCAT [ PLC Taoaols  Scope W)

}5 Generate Mappings

£ Activate Configuration

T Restart TwinCAT Systern
EY  Restart TwinCAT (Config Maode)

In TwinCAT “Run Mode” press “Activate Configuration” as follows:

TweinCAT | PLC Tools  Scope Window  Help

"5 Generate Mappings

£ Activate Configuration
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6.7.4. DC Mode (Synchronous with Sync0 Event)

Set "DC SyncO0 for synchronization" in tab "DC". In TwinCAT 3 (as an example) tab "DC" is available when
the encoder is selected.

TwncaT preecel >

| General | EtherCAT | oC | Frocess Data | Startup | CoE - Online I I:Inlinel

Operation Mode: [EDE Suncl for synchromzation v]

[ Advanced Sethings. .. ]

In TwinCAT “Config Mode” press “Restart TwinCAT (Config Mode)” as follows:

TwinCAT | PLE Tools  Scope i)

B Generate fappings

g Activate Configuration

T Restart TuinCAT System
EY  Restart TwinCAT (Config MMaode)

In TwinCAT “Run Mode” press “Activate Configuration” as follows:

TwinCAT | PLC Tools  Scope Window  Help

*B Generate fappings

f:  Activate Configuration

The encoder will automatically set 0x1C33:01 to value “2”.

[nput Sync M anager Parameter

Synchronization Type R 0=0002 [2]

Note

If the encoder shall run in operation mode “DC Sync0” with a higher EtherCAT cycle time than 16 ms (for
example 32 ms) the value of CoE object 0x2002:03 (“Speed Filter Update Time In Milliseconds”) has to be
increased accordingly. The value of CoE object 0x2002:03 has to be at least as high as the configured
EtherCAT cycle time. If this is not the case it is possible that the encoder reports the ,AL status code”
0x0036 (“invalid SYNCO cycle time").
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Cycle time

microseconds

microseconds

100 microseconds

Baumer

Configured
PDO mapping

0x1A03

0x1A00
0x1A01
0x1A02
0x1A04
0x1A05
0Ox1A06

0x1A00
0x1A01
0x1A02
0x1A03
0x1A04
0x1A05
0Ox1A06

6.8. Cycle time and supported functionality
Depending on the configured EtherCAT cycle time the following PDO mappings are supported.

Transmitted
cyclic process data

raw position data

scaled position value and
speed value are constantly
zero (even during moving
of the shaft of the encoder)

no restrictions

Passion for Sensors

Speed violation check

disabled

disabled

enabled

The table above shall not be applied for operation mode “Free Run” of the encoder. The cycle time in
operation mode “Free Run” is set to 1 millisecond (fix).
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7. EtherCAT acyclic operation

Cyclic and acyclic data communication run in parallel and independently of each other. Acyclic parameters
are divided into standard parameters, vendor-specific parameters and profile-specific parameters (according
to CiA profile 406).

7.1. CANopen over EtherCAT (CoE)

EtherCAT uses the protocol “CAN application protocol over EtherCAT” (CoE) for acyclic data exchange. Like
in the “CANopen world” data is organized in objects and “subobjects” which are accessed by index and
subindex.

7.2. CiA 406 (encoder profile)
The encoder has been developed according to profile 406 of CAN in Automation (CiA) in version 4.0.2.
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7.3. Standard CoE objects (index range 0x1000 to Ox1FFF)

7.3.1. Overview

Object Name Type Access Default Value PDO
mappable
0x1000  Device Type UNSIGNED32 ro 0x00020196 no
0x1001 | Error Register UNSIGNEDS ro 0 no
0x1008 ' Device Name VISIBLE_STRING | ro "EAX580 EtherCAT no
Encoder"
0x1009 ' Manufacturer Hardware VISIBLE_STRING ro no
Version
0x100A ' Manufacturer Software VISIBLE_STRING | ro no
Version
0x1010 @ Save Parameters
0x01 Save all parameters UNSIGNED32 rw 0x00000001 no
0x1011  Restore Parameters no
0x01 Restore all parameters UNSIGNED32 rw 0x00000001 no
0x1018 | Identity Object no
0x01 Vendor ID UNSIGNED32 ro 0x000000EC no
0x02 Product Code UNSIGNED32 ro 0x00000200 no
(for ,EAL580 EtherCAT*
devices)
0x00000300
(for ,EAMS580 EtherCAT*
devices)
0x03 Revision Number UNSIGNED32 ro 0x00000001 no
0x04 Serial Number UNSIGNED32 ro no
0x1A00 ' TPDO 1 mapping
0x01 Subindex 001 UNSIGNED32 ro 0x60040020 no
0x1A01 ' TPDO 2 mapping
0x01 Subindex 001 UNSIGNED32 ro 0x60040020 no
0x02 Subindex 002 UNSIGNED32 ro 0x20040020 no
0x1A02 ' TPDO 3 mapping
0x01 Subindex 001 UNSIGNED32 ro 0x60040020 no
0x02 Subindex 002 UNSIGNED32 ro 0x20040020 no
0x03 Subindex 003 UNSIGNED32 ro 0x20000020 no
0x04 Subindex 004 UNSIGNED32 ro 0x65030010 no
0x05 Subindex 005 UNSIGNED32 ro 0x65050010 no
0x1A03 ' TPDO 4 mapping
Subindex 001 UNSIGNED32 ro 0x600C0020 no
0x1A04 ' TPDO 5 mapping
0x01 Subindex 001 UNSIGNED32 ro 0x60040020 no
0x02 Subindex 002 UNSIGNED32 ro 0x20040020 no
0x03 Subindex 003 UNSIGNED32 ro 0x20000020 no
0x04 Subindex 004 UNSIGNED32 ro 0x65030010 no
0x05 Subindex 005 UNSIGNED32 ro 0x65050010 no
0x06 Subindex 006 UNSIGNED32 ro 0x21200020 no
0x1A05 ' TPDO 6 mapping
0x01 Subindex 001 UNSIGNED32 ro 0x60040020 no
0x02 Subindex 002 UNSIGNED32 ro 0x65050010 no
0x03 Subindex 003 UNSIGNED32 ro 0x20000020 no
0x1A06 ' TPDO 7 mapping
0x01 Subindex 001 UNSIGNED32 ro 0x20030010 no
0x1C00 ' Sync Manager
Communication Types
0x01 UNSIGNEDS ro 0x00000001 no
0x02 UNSIGNEDS ro 0x00000002 no
0x03 UNSIGNEDS8 ro 0x00000003 no
0x04 UNSIGNEDS8 ro 0x00000004 no
Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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0x1C12

0x00
0x1C13

0x01
0x1C33

0x01
0x02

0x04
0x05

0x06
0xoC

Baumer

Name

Sync Manager 2 PDO
Assignment

Sync Manager 3 PDO
Assignment

Input Sync Manager
Parameter
Synchronization Type
Cycle Time

Synchronization Types
supported
Minimum Cycle Time

Calc and Copy Time
"Cycle Time Too Small"
counter

Type

UNSIGNEDS8

UNSIGNEDS8

UNSIGNED16
UNSIGNED32
UNSIGNED16
UNSIGNED32

UNSIGNEDS32
UNSIGNED16

Access

ro

ro

ro

ro
ro

Default Value

0x1A00

0

1000000

(equals 1 millisecond)
0x00000007

62500
(equals 62,5
microseconds)

0

Passion for Sensors

PDO
mappable
no

no

no

no
no
no
no

no
no
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7.3.2. Index 0x1000 (Device Type)

This object contains information about the device profile and the encoder type. The value is set to
0x00020196. The lower 16 bits contain the device profile number of CiA. 0x196 equals 406 (decimal). This
means that the CiA profile has number 406. Bits 16 to 23 contain the encoder type according to CiA profile
406. The value “2” means “Multiturn absolute rotary encoder*.

Attribute Value

Name Device Type

Object Code VAR

Data Type UNSIGNED32

Access ro

PDO Mapping no

Value Range Bit 0-15: device profile number

Bit 16-31: additional information depending on the used
device profile

Default Value 0x00020196

7.3.3. Index 0x1001 (Error Register)
This object contains an error status of the encoder. As described below only bit 0 is supported.

Attribute Value

Name Error Register
Object Code VAR

Data Type UNSIGNEDS8
Access ro

PDO Mapping no

Value Range Bit O: generic error

Bit 1: current error (not supported)

Bit 2: voltage error (not supported)

Bit 3: temperature error (not supported)

Bit 4: communication error (not supported)

Bit 5: device profile specific error (not supported)
Bit 6: reserved

Bit 7: manufacturer specific error (not supported)

Default Value 0
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7.3.4. Index 0x1008 (Device Name)

Passion for Sensors

This object contains the name of the encoder as a string.

Attribute
Name

Object Code
Data Type
Access

PDO Mapping

Default Value

Value

Manufacturer Device Name
VAR

VISIBLE_STRING

ro

no

"EAx580 EtherCAT Encoder"

7.3.5. Index 0x1009 (Manufacturer Hardware Version)
This object contains the hardware version of the encoder as a string.

Attribute
Name

Object Code
Data Type
Access

PDO Mapping

Default Value

Value

Manufacturer Hardware Version
VAR

VISIBLE_STRING

ro

no

1

7.3.6. Index 0x100A (Manufacturer Software version)
This object contains the software version of the encoder as a string.

Attribute
Name
Object Code
Data Type
Access

PDO Mapping

Value

Manufacturer Software Version
VAR

VISIBLE_STRING

ro

no

Baumer_EAx_EtherCAT_EN_MNL
10.22

www.baumer.com
56/122



Baumer

7.3.7. Index 0x1010 (Save Parameters)

Passion for Sensors

This object is used to request the encoder to store parameters in non-volatile memory.

Object description:

Attribute
Index
Name

Object Code
Entry description:

Attribute
Subindex
Access

PDO mapping
Value range

Default value

Attribute
Subindex
Description
Access

PDO mapping

Value range

Default value

Value
0x1010
Store Parameters

RECORD

Value

0x00

ro

no
UNSIGNEDS8
1

Value

0x01

Save all parameters
rw

no

UNSIGNED32

read:

Only value 0x00000001 is possible.

According to CiA 301 V4.2.0 (of 2011) ch. 7.5.2.13
value 0x00000001 means:

- bit "cmd" (bit 0): value 1 means "CANopen device
saves parameters on command"

- bit "auto" (bit 1): value 0 means "CANopen device
does not save parameters autonomously"

write:

To trigger the store process please write value
0x65766173 (means "save" in ASCII code).

Only value 0x65766173 is allowed. For all other values
the SDO abort code 0x08000022 ("Data cannot be
transferred or stored to the application because of the
present device state.") is reported.

If it is not possible to execute the store command
because of an hardware error the SDO abort code
0x06060000 is reported.

0x00000001
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For the EAx580 EtherCAT encoder the following is realized:
When value 0x65766173 (means "save" in ASCII code) is written into subindex 1 of CoE object 0x1010 the
values of the following CoE objects are stored non-volatile:

- 0x2001:01 ("Gear Factor Mode Control")

- 0x2001:02 ("Numerator", also called "Nominator")

- 0x2001:03 ("Denominator”, also called "Divisor")

- 0x2002:02 ("Speed Measuring Unit")

- 0x2002:03 ("Speed Filter Update Time In Milliseconds")

- 0x2002:04 ("Speed Filter Depth")

- 0x2005 ("Button Preset Value")

- 0x6000 ("Operating parameters")

- Ox6001 ("Measuring units per revolution")

- 0x6002 ("Total measuring range in measuring units")
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7.3.8. Index 0x1011 (Restore Parameters)
This object is used to restore hard-coded default values of the encoder.

Object description:

Default value

Attribute Value

Index 0x1011

Name Restore Parameters

Object Code RECORD

Entry description:

Attribute Value

Subindex 0x00

Access ro

PDO mapping no

Value range UNSIGNEDS

Default value 1

Attribute Value

Subindex 0x01

Description Restore all parameters

Access rw

PDO mapping no

Value range UNSIGNED32
read:

Only value 0x00000001 is possible.

According to CiA 301 V4.2.0 (of 2011) ch. 7.5.2.14
value 0x00000001 means:

- bit "emd" (bit 0): value 1 means "CANopen device
restores parameters"

write:
To trigger the restore process please write value
0x64616F6C (means "load" in ASCII code).

For all other values the SDO abort code 0x08000022
("Data cannot be transferred or stored to the
application because of the present device state.") is
reported.

0x00000001
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For the EAx580 EtherCAT encoder the following is realized:

When value 0x64616F6C (means "load" in ASCII code) is written into subindex 1 of CoE object 0x1011 the
"wish to restore defaults after next power-on" is stored in non-volatile memory. If the device later is powered
off and on again the default parameters are written into the following CoE objects:

- 0x2001:01 ("Gear Factor Mode Control")

- 0x2001:02 ("Numerator", also called "Nominator")

- 0x2001:03 ("Denominator”, also called "Divisor")

- 0x2002:02 ("Speed Measuring Unit")

- 0x2002:03 ("Speed Filter Update Time In Milliseconds")

- 0x2002:04 ("Speed Filter Depth")

- 0x2005 ("Button Preset Value")

- 0x6000 ("Operating parameters")

- Ox6001 ("Measuring units per revolution")

- 0x6002 ("Total measuring range in measuring units")

- 0x6509 ("Offset value™)

Notice:
The preset offset (object 0x6509) is set to 0 when the default values are restored.
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7.3.9. Index 0x1018 (Identity Object)

Passion for Sensors

This object contains basic information to identify the encoder. The vendor ID, the product code and the revision
number are often used by EtherCAT Masters to identify an EtherCAT Slave when scanning the network.

Object description:

Attribute
Index
Name

Object Code

Entry description:

Attribute
Subindex
Access

PDO mapping
Value range

Default value

Attribute
Subindex
Description
Access

PDO mapping
Value range

Default value

Attribute
Subindex
Description
Access

PDO mapping

Value range

Default value

Value

0x1018
Identity Object
RECORD

Value

0x00

ro

no
UNSIGNEDS8
4

Value

0x01

Vendor ID

ro

no
UNSIGNED32
0x000000EC

Value

0x02

Product Code
ro

no

UNSIGNED32
0x200 for ,EAL580 EtherCAT" devices
0x300 for ,EAM580 EtherCAT" devices

0x00000200
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Attribute
Subindex
Description
Access

PDO mapping
Value range

Default value

Attribute
Subindex
Description
Access

PDO mapping

Value range

Value

0x03

Revision Number
ro

no

UNSIGNED32
0x00000001

Value

0x04

Serial Number
ro

no

UNSIGNEDS32

Passion for Sensors
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7.3.10. Index 0x1A00 (TPDO 1 mapping)
This object describes the content of transmit PDO 1.

Object description:

Attribute Value

Index 0x1A00

Name TPDO 1 mapping parameter
Object Code ARRAY

Entry description:

Attribute Value

Subindex 0x00

Access ro

Default value 0x01

Data type UNSIGNEDS8

Attribute Value

Subindex 0x01

Access ro

Default value 0x60040020

Data type UNSIGNED32
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In TwinCAT 3 you can display the content of TPDO 1 as follows:

- click on “Box 1 (Baumer EAx580 EtherCAT Encoder)”

- click on tab “Process Data”

- select TPDO 1 in section “PDO List:”

- in section “PDO Content (0x1A00):” below the content is shown

FDO List:
| e Size M ame Flags Sk 5U
<1400 TPDO 1 mapping parameter F I
1401 a.0 TPDO 2 mapping parameter F 1]
1402 16.0 TPDO 3 mapping parameter F 1]
O=1403 4.0 TPDO 4 mapping parameter F 1]
1404 200 TPDO & mapping parameter F 1]
1405 10.0 TPDO E mapping parameter F 1]
1408 2.0 TPDO 7 mapping parameter F 1]

PDO Content (D] A00);
Index Size (ffz M arne Type Default [hex)
O«E004:00 4.0 0.0 Fozition walue DINT

4.0
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7.3.11. Index 0x1A01 (TPDO 2 mapping)

This object describes the content of transmit PDO 2.

Object description:

Attribute
Index
Name

Object Code

Entry description:

Attribute
Subindex
Access
Default value

Data type

Attribute
Subindex
Access
Default value

Data type

Attribute
Subindex
Access
Default value

Data type

Value

0x1A01

TPDO 2 mapping parameter
ARRAY

Value

0x00

ro

0x02
UNSIGNEDS8

Value

0x01

ro
0x60040020
UNSIGNED32

Value

0x02

ro
0x20040020
UNSIGNED32

Passion for Sensors
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In TwinCAT 3 you can display the content of TPDO 2 as follows:
- click on “Box 1 (Baumer EAx580 EtherCAT Encoder)”
- click on tab “Process Data”

- select TPDO 2 in section “PDO List:”

- in section “PDO Content (0x1A01):” below the content is shown

FPOO List:
| e Size M amne Flags Sk su
Ox1A00 4.1 TFDO 1 mapping parameter F 3 1]
1401 TPDO 2 mapping parameter F 1]
Ox1A02 16.0 TFPDO 3 mapping parameter F 1]
Ox1A03 4.1 TPDO 4 mapping parameter F 1]
1404 20.0 TPDO & mapping parameter F 1]
1405 10.0 TPDO E mapping parameter F 1]
1406 2.0 TPDO ¥ mapping parameter F 1]
PDO Content [0x1A07]:
Index Size Offz Hame Type Default [hex)
O«E004:00 4.0 nao Fozition walue LDIMT
O=2004:00 4.0 4.0 Speed value 4 bytes DIMT
a0

Passion for Sensors

Baumer_EAx_EtherCAT_EN_MNL

10.22

66/122

www.baumer.com



Baumer

7.3.12. Index 0x1A02 (TPDO 3 mapping)

This object describes the content of transmit PDO 3.

Object description:

Attribute
Index
Name

Object Code

Entry description:

Attribute
Subindex
Access
Default value

Data type

Attribute
Subindex
Access
Default value

Data type

Attribute
Subindex
Access
Default value

Data type

Attribute
Subindex
Access
Default value

Data type

Value

0x1A02

TPDO 3 mapping parameter
ARRAY

Value

0x00

ro

0x05
UNSIGNEDS8

Value

0x01

ro
0x60040020
UNSIGNED32

Value

0x02

ro
0x20040020
UNSIGNED32

Value

0x03

ro
0x20000020
UNSIGNED32

Passion for Sensors
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Attribute Value
Subindex 0x04

Access ro

Default value 0x65030010
Data type UNSIGNED32
Attribute Value
Subindex 0x05

Access ro

Default value 0x65050010
Data type UNSIGNED32

In TwinCAT 3 you can display the content of TPDO 3 as follows:

- click on “Box 1 (Baumer EAx580 EtherCAT Encoder)”

- click on tab “Process Data”

- select TPDO 3 in section “PDO List:”

- in section “PDO Content (0x1A02):” below the content is shown

POO List:
Index Size Mame Flagz S S
1400 41 TPDO 1 mapping parameter F 3 1]
1401 a.0 TPDO 2 mapping parameter F 1]
41402 TFDO 3 mapping parameter F 1]
1403 40 TPDO 4 mapping parameter F 1]
w404 20.0 TPDO 5 mapping parameter F 1]
A5 10.0 TPDO & mapping parameter F 1]
1406 2.0 TPDO ¥ mapping parameter F 1]
FOO Content [0=1A02):
Index Size Qffs Mame Type D efault [hex)
O«E004:00 4.0 0o Fozition walue LDIMT
«2004:00 4.0 4.0 Speed walue 4 bytes DIMT
Q«2000:00 4.0 a.0 System Time LOIMT
0650200 20 120 Alarmz JIMT
O=6505:00 2.0 14.0 W arnings INT
16.0
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7.3.13. Index 0x1A03 (TPDO 4 mapping)
This object describes the content of transmit PDO 4.

Object description:

Attribute Value

Index 0x1A03

Name TPDO 4 mapping parameter
Object Code ARRAY

Entry description:

Attribute Value

Subindex 0x00

Access ro

Default value 0x01

Data type UNSIGNEDS8

Attribute Value

Subindex 0x01

Access ro

Default value 0x600C0020

Data type UNSIGNED32
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In TwinCAT 3 you can display the content of TPDO 4 as follows:
- click on “Box 1 (Baumer EAx580 EtherCAT Encoder)”
- click on tab “Process Data”

- select TPDO 4 in section “PDO List:”

- in section “PDO Content (0x1A03):” below the content is shown

FDO List;
Index Size M ame Flags Shd S
01400 4.0 TPDO 1 mapping parameter F 3 1
<1401 a.0 TPDO 2 mapping parameter F I}
01402 16.0 TPDO 3 mapping parameter F I}
01403 TPDO 4 mapping pararmeter F ]
01404 200 TPDO & mapping parameter F I}
01405 10.0 TPDO E mapping parameter F I}
01406 20 TPDO 7 mapping parameter F n
FDO Content [0x1A03]);
Index Size Offz Marme Type Default [hex)
0=600C:00 4.0 0.0 Fozition raw value DINT
40

Passion for Sensors
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7.3.14. Index 0x1A04 (TPDO 5 mapping)

This object describes the content of transmit PDO 5.

Object description:

Attribute
Index
Name

Object Code

Entry description:

Attribute
Subindex
Access
Default value

Data type

Attribute
Subindex
Access
Default value

Data type

Attribute
Subindex
Access
Default value

Data type

Attribute
Subindex
Access
Default value

Data type

Value

0x1A04

TPDO 5 mapping parameter
ARRAY

Value

0x00

ro

0x06
UNSIGNEDS8

Value

0x01

ro
0x60040020
UNSIGNED32

Value

0x02

ro
0x20040020
UNSIGNED32

Value

0x03

ro
0x20000020
UNSIGNED32

Passion for Sensors
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Attribute
Subindex
Access
Default value

Data type

Attribute
Subindex
Access
Default value

Data type

Attribute
Subindex
Access
Default value

Data type

Value

0x04

ro
0x65030010
UNSIGNED32

Value

0x05

ro
0x65050010
UNSIGNED32

Value

0x06

ro
0x21200020
UNSIGNED32

Passion for Sensors
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In TwinCAT 3 you can display the content of TPDO 5 as follows:
- click on “Box 1 (Baumer EAx580 EtherCAT Encoder)”
- click on tab “Process Data”

- select TPDO 5 in section “PDO List:”
- in section “PDO Content (0x1A04):” below the content is shown

FDO List:
| e Size M ame Flags Shd 5U
1400 4.0 TPDO 1 mapping parameter F 3 1]
O=1401 a.0 TPDO 2 mapping parameter F 1]
1402 16.0 TPDO 3 mapping parameter F 1]
01403 4.0 TPDO 4 mapping parameter F 1]
Q1404 20.0 TPDO & mapping paramneter F 1]
O=1A05 10.0 TPDO E mapping parameter F 1]
1406 2.0 TPDO ¥ mapping parameter F 1]
FPDO Content [0 A04];
Inides Size (ffz M ame Type Drefault [hex)
OxE004:00 4.0 0.0 Fosition walue DINT
O=2004:00 4.0 4.0 Speed value 4 bptez DIMT
0=2000:00 4.0 a.0 Sypstem Time OIMT
OxeR03:00 2.0 12.0 Alarmz UINT
O=E505:00 2.0 14.0 W arnings IMT
D«2120:00 4.0 16.0 Senzor Temperature DIMT
200

Passion for Sensors
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7.3.15. Index 0x1AO05 (TPDO 6 mapping)

This object describes the content of transmit PDO 6.

Object description:

Attribute
Index
Name

Object Code

Entry description:

Attribute
Subindex
Access
Default value

Data type

Attribute
Subindex
Access
Default value

Data type

Attribute
Subindex
Access
Default value

Data type

Attribute
Subindex
Access
Default value

Data type

Value

0x1A05

TPDO 6 mapping parameter
ARRAY

Value

0x00

ro

0x03
UNSIGNEDS8

Value

0x01

ro
0x60040020
UNSIGNED32

Value

0x02

ro
0x65050010
UNSIGNED32

Value

0x03

ro
0x20000020
UNSIGNED32

Passion for Sensors
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In TwinCAT 3 you can display the content of TPDO 6 as follows:
- click on “Box 1 (Baumer EAx580 EtherCAT Encoder)”
- click on tab “Process Data”

- select TPDO 6 in section “PDO List:”
- in section “PDO Content (0x1A05):” below the content is shown

DO List:
Index Size Mame Flagz Sh sU
1400 4.0 TPDO 1 mapping parameter F 3 0
11407 8.0 TPDO 2 mapping parameter F 0
1402 16.0 TPDO 3 mapping parameter F ]
D1 403 4.0 TPOO 4 mapping parameter F ]
D1 404 200 TPDO & mapping parameter F 1]
D] A0S 10.0 TRDO & mapping parameter F 1]
1406 2.0 TPDO ¥ mapping parameter F ]
PO Content [Q«1A05):
Index Size Offz M ame Type Default [hex]
0«E004:00 4.0 0.0 Pozition walue DIMT
I=6505:00 20 4.0 W arnings IMT
Ox2000:.00 4.0 E.0 Syztem Time DINT
100

Passion for Sensors

Baumer_EAx_EtherCAT_EN_MNL

10.22

751122

www.baumer.com



Ba umer Passion for Sensors

7.3.16. Index 0x1A06 (TPDO 7 mapping)
This object describes the content of transmit PDO 7.

Object description:

Attribute Value

Index 0x1A06

Name TPDO 7 mapping parameter
Object Code ARRAY

Entry description:

Attribute Value

Subindex 0x00

Access ro

Default value 0x01

Data type UNSIGNEDS8

Attribute Value

Subindex 0x01

Access ro

Default value 0x20030010

Data type UNSIGNED32
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Baumer

- click on “Box 1 (Baumer EAx580 EtherCAT Encoder)”
- click on tab “Process Data”

- select TPDO 7 in section “PDO List:”
- in section “PDO Content (0x1A06):” below the content is shown

FOO List:
Index Size M arme Flags Sh S
O=1400 4.0 TPDO 1 mapping parameter F 3 I}
1401 a.0 TPDO 2 mapping parameter F I}
01402 16.0 TPDO 3 mapping parameter F I}
01403 4.0 TPDO 4 mapping parameter F I}
01404 20.0 TPDO & mapping parameter F n
01405 10.0 TPDO E mapping parameter F N
01406 TPDO 7 mapping parameter F i

PDO Cantent [0 ADS]:

Index

Size

0x2002:00 2.0

Offs Mame
0.0 Position walue 2 bytes
20

Default [hex)

Passion for Sensors
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7.3.17. Index 0x1CO00 (Sync Manager Communication Types)

Passion for Sensors

This object is a standard EtherCAT object. It gives the user information about the number of the available

EtherCAT "sync managers" and the usage of these "sync managers".

Background:

An EtherCAT "sync manager" manages a certain memory area in an EtherCAT Slave Controller ("the chip
which is responsible for the real-time"). Normally an EtherCAT Slave device uses four sync managers: two
for acyclic EtherCAT mailbox data and two for cyclic EtherCAT process data. Two sync managers for each
mentioned purpose are needed because one sync manager is needed for each direction (master to slave /

slave to master).

This object is not directly connected to the operation modes ("Free Run", "SM3 sync." and "DC SYNCOQ"). It
only gives the user information about the number of the available EtherCAT "sync managers" and the usage

of these "sync managers".

Object description:

Attribute
Index
Name

Object Code

Entry description:

Attribute
Subindex
Access

PDO mapping
Value range

Default value

Attribute
Subindex
Access

PDO mapping
Value range

Default value

Value

0x1C00

Sync Manager Communication Types

ARRAY

Value

0x00

ro

No
UNSIGNEDS8
0x04

Value

0x01

ro

No
UNSIGNEDS8
0x01

Notice:

According to ETG.1000.6 V1.03 (table 75) value 0x01
represents the sync manager "mailbox receive (master

to slave)".
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Attribute
Subindex
Access

PDO mapping
Value range

Default value

Attribute
Subindex
Access

PDO mapping
Value range

Default value

Attribute
Subindex
Access

PDO mapping
Value range

Default value

Passion for Sensors

Value

0x02

ro

No
UNSIGNEDS8
0x02

Notice:

According to ETG.1000.6 V1.03 (table 75) value 0x02
represents the sync manager "mailbox send (slave to
master)".

Value

0x03

ro

No
UNSIGNEDS8
0x03

Notice:
According to ETG.1000.6 V1.03 (table 75) value 0x03
represents the sync manager "process data output".

Value

0x04

ro

No
UNSIGNEDS8
0x04

Notice:

According to ETG.1000.6 V1.03 (table 75) value 0x04
represents the sync manager "process data input
(slave to master)".

Baumer_EAx_EtherCAT_EN_MNL
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7.3.18. Index 0x1C12 (Sync Manager 2 PDO Assignment)

This object is used to configure the layout of the cyclic EtherCAT process data which is sent from master to
slave.

Object description:

Attribute Value

Index 0x1C12

Name Sync Manager 2 PDO Assignment
Object Code ARRAY

Entry description:

Attribute Value

Subindex 0x00

Access rw (only in state "Pre-Operational™)
PDO mapping no

Value range UNSIGNEDS

Default value 0

No further entries are supported because the EAx580 EtherCAT encoder does not support cyclic process
data in the direction from the EtherCAT Master to the EAX580 EtherCAT encoder.

Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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7.3.19. Index 0x1C13 (Sync Manager 3 PDO Assignment)

This object is used to configure the layout of the cyclic EtherCAT process data which is sent from slave to
master. Object 0x1C13 contains the PDO assignment which is currently active.

Object description:

Attribute
Index
Name

Object Code

Entry description:

Attribute
Subindex
Access

PDO mapping
Value range

Default value

Attribute
Subindex
Access

PDO mapping

Value range

Default value

Value

0x1C13

Sync Manager 3 PDO Assignment
ARRAY

Value

0x00

rw (only in state "Pre-Operational®)
no

UNSIGNEDS8

1

Value
0x01
rw (only in state "Pre-Operational”)

no

- 0x1A00
- 0x1A01
- 0x1A02
- 0Ox1A03
- 0Ox1A04
- 0Ox1A05
- O0x1A06

0x1A00

Baumer_EAx_EtherCAT_EN_MNL
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7.3.20. Index 0x1C33 (Input Sync Manager Parameter)
This object is used to describe and configure the settings for the input sync manager (SM3).

Object description:

Default value

Data type

Attribute Value
Index 0x1C33
Name Input Sync Manager Parameter
Object Code RECORD
Entry description:
Attribute Value
Subindex 0x00
Access ro
PDO mapping no
Default value 0x0C
Data type UNSIGNEDS
Attribute Value
Subindex 0x01
Description Synchronization Type
Access rw
PDO mapping no
Value range 0x0000: operation mode "Free Run"

0x0001: operation mode "SM3 sync."
0x0002: operation mode "DC Sync0"

Possible SDO abort code:
0x06090030 ("range of parameter exceeded") for all
values > 0x02

0x00
UNSIGNED16

Baumer_EAx_EtherCAT_EN_MNL
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Attribute
Subindex
Description
Access

PDO mapping

Value range

Default value

Data type

Attribute
Subindex
Description
Access

PDO mapping

Value range

Default value

Data type

Attribute
Subindex

Description

Access

PDO mapping
Value range
Default value

Data type

Passion for Sensors

Value
0x02
Cycle Time
ro

no

cycle time in nanoseconds

- for operation mode "Free Run": time between two
local timer events in nanoseconds

- for operation mode "SM3 sync.": minimal time
between two SM3 events in nanoseconds (62500 ns)
- for operation mode "DC Sync0": "SyncO cycle time"
in nanoseconds (time of EtherCAT Slave Controller
register 0x9A0 to 0x9A3)

1000000 (equals 1 ms)
UNSIGNED32

Value

0x04

Synchronization Types supported
ro

no

bit 0: "Free Run" supported
bit 1: "SM3 sync." supported
bit 2 "DC Sync0" supported

ox07
UNSIGNED16

Value
0x05

Minimum Cycle Time

(minimum cycle time supported by the slave in
nanoseconds)

ro

no

62500

62500
UNSIGNED32

Baumer_EAx_EtherCAT_EN_MNL
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Attribute
Subindex
Description
Access

PDO mapping
Data type

Attribute
Subindex
Description
Access

PDO mapping
Data type

Value

0x06

Calc and Copy Time
ro

no

UNSIGNED32

Value

0x0C

"Cycle Time Too Small" counter

ro
no

UNSIGNED16

Passion for Sensors

Baumer_EAx_EtherCAT_EN_MNL

10.22

84/122

www.baumer.com



Baumer

7.4. Vendor-specific CoE objects (index range 0x2000 to Ox5FFF)

7.4.1. Overview

Passion for Sensors

Object Name Type Access Default PDO
Value mappable
0x2000 @ System Time UNSIGNED32 ro yes
0x2001 @ Gear Factor Configuration
0x01 Gear Factor Mode Control UNSIGNED16 rw 1 no
0x02 Numerator UNSIGNED32 rw see chapter for object no
0x2001
0x03 Denominator UNSIGNED32 rw see chapter for object no
0x2001
0x2002 @ Speed Calculation
Configuration
0x01 Operation Control UNSIGNEDS8 rw 0x01 no
0x02 Speed Measuring Unit UNSIGNEDS rw 0x03 no
0x03 Speed Filter Update Time In | UNSIGNEDS8 rw 0x10 no
Milliseconds
0x04 Speed Filter Depth UNSIGNEDS8 rw 0x05 no
0x2003  Position value 2 bytes UNSIGNED16 ro yes
0x2004  Speed value 4 bytes INTEGER32 ro yes
0x2005 | Button Preset Value UNSIGNED32 rw 0 no
0x2120  Sensor Temperature INTEGER32 ro yes
0x2122 | Order ID VISIBLE_STRING | ro no
0x2201 @ Expected Cycle Time For UNSIGNED32 rw 1000000 no
Position Update (equals 1 millisecond)
Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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7.4.2. Index 0x2000 (System Time)
This object contains a timestamp of when the position data was sampled internally.

Object description:

Attribute Value

Index 0x2000

Name System Time

Object Code VAR

Data type UNSIGNED32
Entry description:

Attribute Value

Subindex 0x00

Access ro

PDO mapping TPDO

Value range UNSIGNED32

Default value No

Baumer_EAx_EtherCAT_EN_MNL
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7.4.3. Index 0x2001 (Gear Factor Configuration)

This object is used to configure the gear factor functionality. The gear factor configuration affects the (scaled)

position value.

Object description:

Attribute
Index
Name

Object Code
Entry descriptions:

Attribute
Subindex
Access

PDO mapping

Default value

Attribute
Subindex
Description
Access

PDO mapping

Value range

Default value

Data Type

Value
0x2001
Gear Factor Configuration

RECORD

Value
0x00
const
no

0x03

Value

0x01

Gear Factor Mode Control
rw

no

0x0000:
gear factor functionality is inactive

The parameters Numerator (0x2001:02) and
Denominator (0x2001:03) are ignored.

0x0001:
gear factor functionality is active

The parameters Numerator (0x2001:02) and
Denominator (0x2001:03) are used and not ignored.

All other values are not allowed.
0x0000
UNSIGNED16

Baumer_EAx_EtherCAT_EN_MNL
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Attribute Value

Subindex 0x02

Description Numerator (also called "Nominator")
Access rw

PDO mapping no

Value range 1..8192 (for "MT165T13" device variant)

Default value

1..4096 (for "MT16ST14" device variant)
1..16384 (for "MT13ST18" device variant)
all other values not allowed

8192 (for "MT16ST13" device variant)
4096 (for "MT16ST14" device variant)
16384 (for "MT13ST18" device variant)

Data Type UNSIGNED32

Attribute Value

Subindex 0x03

Description Denominator (also called "Divisor")

Access rw

PDO mapping no

Value range 1..65535 (for "MT165T13", "MT165T14" and "MT13ST18" device variants)

Default value

all other values not allowed

1 (for "MT16ST13", "MT16ST14" and "MT13ST18" device variants)

Data Type UNSIGNED32

Possible SDO abort code for subindex 1:
0x06090031 ("value of parameter written too high") if value > 1

Possible SDO abort codes for subindex 2:

- 0x06090030 ("range of parameter exceeded") if combination of parameters numerator, denominator and
total measuring range exceeds 32 bit value range of the position value

- 0x06090031 ("value of parameter written too high") if value > maximum value of value range for a specific
device variant (for example 8192 for "MT16ST13" variant)

- 0x06090032 ("value of parameter written too low") if value < 1

Possible SDO abort codes for subindex 3:

- 0x06090030 ("range of parameter exceeded") if combination of parameters numerator, denominator and
total measuring range exceeds 32 bit value range of the position value

- 0x06090031 ("value of parameter written too high") if value > 65535

- 0x06090032 ("value of parameter written too low") if value < 1

Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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7.4.4. Index 0x2002 (Speed Calculation Configuration)
This object is used to configure the speed calculation which affects the speed value of the encoder.

Object description:

Attribute
Index
Name

Object Code

Entry descriptions:

Attribute
Subindex
Access

PDO mapping
Value range

Default value

Attribute
Subindex

Description

Access
PDO mapping

Value range

Default value

Data Type

Value
0x2002
Speed Calculation Configuration

RECORD

Value
0x00
const
no
0x04
0x04

Value
0x01

Operation Control

rw
no

0x00..0x01

0x00: inactive (speed is not calculated)
0x01: active (speed is calculated)

0x01
UNSIGNEDS8

Passion for Sensors
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Attribute
Subindex
Description
Access

PDO mapping

Value range

Default value

Data Type

Attribute
Subindex
Description
Access

PDO mapping
Value range
Default value

Data Type

Attribute
Subindex
Description
Access

PDO mapping
Value range
Default value

Data Type

Value

0x02

Speed Measuring Unit
rw

no

0x00..0x03

0x00: steps/1000 ms

0x01: steps/100 ms

0x02: steps/10 ms

0x03: revolutions per Minute (rpm)

0x03
UNSIGNEDS

Value

0x03

Speed Filter Update Time In Milliseconds
rw

no

0x01 to OXFF

0x10 (16 milliseconds)

UNSIGNEDS8

Value

0x04

Speed Filter Depth
rw

no

0x01 to OXFF

0x05

UNSIGNEDS8

Passion for Sensors
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Possible SDO abort codes for subindex 1:

- 0x06090031 ("value of parameter written too high") if value > 1

- 0x08000022 (" Data cannot be transferred or stored to the application because of the present device
state.") if configured EtherCAT cycle time is below 100 microseconds

Possible SDO abort code for subindex 2:
0x06090031 ("value of parameter written too high") if value > 3

Possible SDO abort code for subindex 3:
0x06090032 ("value of parameter written too low") if value < 1

Possible SDO abort code for subindex 4:

0x06090032 ("value of parameter written too low") if value < 1

7.4.5. Index 0x2003 (Position value 2 bytes)

This object contains the scaled position value if scaling is enabled. The object contains the raw position
value if scaling is disabled. To enable or disable position scaling bit 2 of object 0x6000 has to be set or reset.

Object description:

Attribute Value

Index 0x2003

Name Position value 2 bytes
Object Code VAR

Data type UNSIGNED16

Entry description:

Attribute Value
Subindex 0x00
Access ro
PDO mapping TPDO
Default value No
Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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7.4.6. Index 0x2004 (Speed value 4 bytes)
This object contains the speed value and can be mapped into a PDO.

Notice:

If the encoder is used in operation mode "Synchronous with SM3 Event" object 0x2201 has to be set
correctly in order to read out a valid speed value in object 0x2004.

Object description:

Attribute Value

Index 0x2004

Name Speed value 4 bytes
Object Code VAR

Data type SIGNED32

Entry description:

Attribute Value
Subindex 0x00
Access ro
PDO mapping TPDO
Default value No
Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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7.4.7. Index 0x2005 (Button Preset Value)

This object contains the value which will be used as preset value when a preset is triggered by the push
button.

Object description:

Attribute Value

Index 0x2005

Name Button Preset Value
Object Code VAR

Data type UNSIGNED32

Entry description:

Attribute Value

Subindex 0x00

Access rw

PDO mapping no

Value range 0to TMR-1
TMR: total measuring range (content of CoE object
0x6002)

Default value 0x00000000

Possible SDO abort code:
0x08000022 ("Data cannot be transferred or stored to the application because of the present device state.”)
if position calculation is disabled
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7.4.8. Index 0x2120 (Sensor Temperature)
This object contains the signed sensor temperature in degrees Celsius.

Object description:

Attribute
Index
Name
Object Code
Data type

Entry description:

Attribute
Subindex
Access

PDO mapping
Value range

Default value

7.4.9. Index 0x2122 (Order ID)

Value

0x2120

Sensor Temperature
VAR

SIGNED32

Value

0x00

ro

TPDO

-128 to 127 degrees Celsius
No

This object contains the order ID of the encoder as a string.

Attribute
Name
Object Code
Data Type
Access

PDO Mapping

Value

Order ID

VAR
VISIBLE_STRING[32]
ro

no

Passion for Sensors
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7.4.10. Index 0x2201 (Expected Cycle Time For Position Update)
This object contains the expected cycle time (in nanoseconds) for reading position values.

Only values which can be divided by 1000 without remainder are allowed. Value 62500 is the only exception.
In case 62500 (62,5 us) is written into CoE object 0x2201 the value of CoE object 0x2201 is reduced

to 62000 (62 us).

Object description:

Attribute
Index
Name
Object Code

Data type

Entry description:

Attribute
Subindex
Access

PDO mapping
Value range

Default value

Possible SDO abort codes:

Value

0x2201

Expected Cycle Time For Position Update
VAR

UNSIGNED32

Value

0x00

rw

no

62500 (62.5 us) to 255000000 (255 ms)
1000000

- 0x06090030 ("range of parameter exceeded") if it is not possible to divide the value by 1000 without

remainder (exception: 62500 for "62.5 us")

- 0x06090031 ("value of parameter written too high") if value is above 255000000 (255 milliseconds)
- 0x06090032 ("value of parameter written too low") if value is below 62500 (62,5 microseconds)

The value depends on the operation mode. In subindex 1 of CoE object 0x1C33 the operation mode is
configured. These operation modes are possible:

- "Free Run"
- "SM3 sync."
- "DC Sync0"

"Free Run"

Object 0x2201 has the fix value 1000000 (1 millisecond). This value is written into the object by the firmware

without user interaction.

'SM3 sync."

The expected time between two SM3 events in nanoseconds has to be written into the object.

'DC SyncQ"

The configured "SyncO cycle time" in nanoseconds is read by the firmware directly from registers 0x9A0 to
0x9A3 of the EtherCAT Slave Controller in transition from Pre-Operational to Safe-Operational. The read

value is written directly into object 0x2201.

Baumer_EAx_EtherCAT_EN_MNL
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Attention (in all operation modes)

Passion for Sensors

If the value of object 0x2201 is changed the time base for speed calculation, speed violation checks etc. will
be changed which might lead to wrong results!
For speed calculation the cycle time given in object 0x2201 is used as time base. A write access to object
0x2201 can be done in TwinCAT for example by using the tab "startup”. SDO downloads in transition from
Pre-Op. to Safe-Op. can be defined by tab "startup”.

Two SDO downloads can be added to switch the device into operation mode "SM3 sync." with a desired cycle

time. If the device shall run in "SM3 sync." mode with 2 milliseconds cycle time you have to:

- add a SDO download to object 0x1C33:01 with value 0x0001
- add a SDO download to object 0x2201 with value 2000000 (equals 2 milliseconds)

7.5. Profile-specific CoE objects (index range 0x6000 to OXFFFF)

7.5.1. Overview

Object

0x6000
0x6001
0x6002

0x6003
0x6004
0x600C

0x6507
0x6508
0x6509
0x650A
0x01

0x650B

Name

Operating parameters
Measuring units per revolution
Total measuring range in
measuring units

Preset value

Position value

Position raw value
Operating status
Single-turn resolution
Number of distinguishable
revolutions

Alarms

Supported alarms
Warnings

Supported warnings

Profile and software version
Operating time

Offset value

Module identification

Serial number

Type

UNSIGNED16
UNSIGNED32
UNSIGNED32

UNSIGNED32
UNSIGNED32
UNSIGNED32
UNSIGNED16
UNSIGNED32
UNSIGNED32

UNSIGNED16
UNSIGNED16
UNSIGNED16
UNSIGNED16

UNSIGNED32
UNSIGNED32
INTEGER32

INTEGER32
UNSIGNED32

Access

ro
w
w

w
ro
ro
ro
ro
ro

ro
ro
ro
ro

ro
ro
ro

ro

Default

0x0004

0x00000000

0x0000

0xF003

0x0000

0xD013

(for ,EAL580 EtherCAT"
devices)

O0xFO11

(for ,EAMS580 EtherCAT"

devices)
0x01000400

0x00000000

PDO
mappable
no

no

no

no
yes
yes
no
no
no

no
no
no
no

no
no
no
no

no
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This object is used to configure the code sequence and scaling.

Object description:

Attribute
Index
Name
Object Code

Data type

Entry description:

Attribute
Subindex
Access

PDO mapping
Value range

Default value

Value

0x6000

Operating parameters
VAR

UNSIGNED16

Value

0x00

rw

no

see table below

see table below

Passion for Sensors
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cs: Code sequence

cdc: Commissioning
diagnostic
control

sfc: Scaling function
control

md: Measuring
direction

hsfc: High resolution
scaling
function control

reserved

mspl to msp4:
Manufacturer-specific
operating parameter
lto4

Baumer

Bit Value
range

0 Oto1l

2 Oto1l

5
to
11

12
to
15

Default
value

Passion for Sensors

Description

If bit is not set the position value increases if the
shaft is rotated clockwise (looking at the shaft).

If bit is set the position value increases if the
shaft is rotated counterclockwise (looking at the
shaft).

not supported

If bit is not set scaling of the position value is
disabled.

If bit is set scaling of the position value is
enabled.

not supported

not supported

reserved

not supported

Baumer_EAx_EtherCAT_EN_MNL
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7.5.3. Index 0x6001 (Measuring units per revolution)
This object contains the desired singleturn resolution within the range from 1 to maximum encoder

resolution.

Object description:

Attribute
Index
Name
Object Code
Data type

Entry description:

Attribute
Subindex
Access

PDO mapping

Value range

Default value

Possible SDO abort codes:

Value

0x6001

Measuring units per revolution
VAR

UNSIGNED32

Value
0x00
rw

no

1..8192 (for "MT16ST13" device variant)
1..16384 (for "MT16ST14" device variant)
1..262144 (for "MT13ST18" device variant)
all other values not allowed

8192 (for "MT16ST13" device variant)
16384 (for "MT165T14" device variant)
262144 (for "MT13ST18" device variant)

- 0x06090030 ("range of parameter exceeded") if parameter does not match to value of CoE object 0x6002

- 0x06090031 ("value of parameter written too high") if value > maximum value of value range for a specific
device variant (for example 8192 for "MT16ST13" variant)

- 0x06090032 ("value of parameter written too low") if value < 1
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7.5.4. Index 0x6002 (Total measuring range in measuring units)
This object contains the parameterization of the total measuring range (TMR).

Object description:

Attribute
Index
Name
Object Code
Data type

Entry description:

Attribute
Subindex
Access

PDO mapping

Value range

Default value

Possible SDO abort codes:

Value

0x6002

Total measuring range in measuring units

VAR
UNSIGNED32

Value
0x00
rw

no

2..536870912 (for "MT16ST13" device variant)
2..1073741824 (for "MT16ST14" device variant)
2..2147483648 (for "MT13ST18" device variant)

536870912 (for "MT16ST13" device variant)
1073741824 (for "MT16ST14" device variant)
2147483648 (for "MT13ST18" device variant

Passion for Sensors

0x06090030 ("range of parameter exceeded") if parameter does not match to value of CoE object 0x6001
0x06090031 ("value of parameter written too high") if value > maximum value of value range for a specific
device variant (for example 536870912 for "MT16ST13")

0x06090032 ("value of parameter written too low") if value < 1
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7.5.5. Index 0x6003 (Preset value)

This object contains the desired absolute preset value. Writing this object executes a preset. The encoder
position will immediately be set to the absolute position value given in object 0x6003. The encoder internally
calculates a preset offset value which is being stored in a non-volatile memory (no store command via CoE
object 0x1010 required).

Object description:

Attribute Value

Index 0x6003

Name Preset value
Object Code VAR

Data type UNSIGNED32

Entry description:

Attribute Value
Subindex 0x00
Access rw
PDO mapping no
Default value 0

Possible SDO abort codes:

- 0x06090031 ("value of parameter written too high") if preset value is out of range

- 0x08000022 ("Data cannot be transferred or stored to the application because of the present device state.”)
if position calculation is disabled (for example if EtherCAT cycle time is below 100 microseconds)
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7.5.6. Index 0x6004 (Position value)

This object contains the scaled position value if scaling is enabled. The object contains the raw position
value if scaling is disabled. To enable or disable position scaling bit 2 of object 0x6000 has to be set or reset.

Object description:

Attribute Value

Index 0x6004
Name Position value
Object Code VAR

Data type UNSIGNED32

Entry description:

Attribute Value
Subindex 0x00
Access ro
PDO mapping TPDO
Default value No

7.5.7. Index 0x600C (Position raw value)
This object contains the raw position value (without the influence of scaling).

Object description:

Attribute Value

Index 0x600C

Name Position raw value
Object Code VAR

Data type UNSIGNED32

Entry description:

Attribute Value
Subindex 0x00
Access ro
PDO mapping TPDO
Default value No
Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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7.5.8.
This object provides the operating status of the encoder functions configured in object 0x6000.

Index 0x6500 (Operating status)

Object description:

Attribute
Index
Name
Object Code
Data type

Entry description:

Attribute
Subindex
Access

PDO mapping
Value range

Default value

Value

0x6500
Operating status
VAR
UNSIGNED16

Value
0x00
ro

no

see Index 0x6000 (Operating parameters)

see Index 0x6000 (Operating parameters)

Passion for Sensors
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7.5.9. Index 0x6501 (Singleturn resolution)
This object contains the maximum singleturn resolution in steps.

Object description:

Attribute Value

Index 0x6501

Name Singleturn resolution
Object Code VAR

Data type UNSIGNED32

Entry description:

Attribute Value

Subindex 0x00

Access const

PDO mapping no

Default value 8192 = 0x2000 (for "MT165T13" device variant)

16384 = 0x4000 (for "MT16ST14" device variant)
262144 = 0x40000 (for "MT13ST18" device variant)
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7.5.10. Index 0x6502 (Number of distinguishable revolutions)
This object contains the maximum number of revolutions.

Object description:

Attribute
Index
Name
Object Code
Data type

Entry description:

Attribute
Subindex
Access

PDO mapping

Default value

Value

0x6502

Number of distinguishable revolutions
VAR

UNSIGNED32

Value
0x00
const
no

65536 = 0x10000 (for "MT16ST13" device variant)
65536 = 0x10000 (for "MT16ST14" device variant)
8192 = 0x2000 (for "MT13ST18" device variant)

Passion for Sensors
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7.5.11. Index 0x6503 (Alarms)

This object contains the alarm bits of the encoder.

Object description:

Attribute
Index
Name
Object Code
Data type

Entry description:

Attribute
Subindex
Access

PDO mapping
Value range

Default value

Bit  Description

0 pe: position error

1 cde: commissioning diagnostic state
2..11 reserved

12 msal: manufacturer-specific alarm 1
13 msa2: manufacturer-specific alarm 2
14 msagd: manufacturer-specific alarm 3

15 msa4: manufacturer-specific alarm 4

Value

0x6503
Alarms

VAR
UNSIGNED16

Value

0x00

ro

TPDO

see table below

all bits setto 0

Passion for Sensors
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7.5.12. Index 0x6504 (Supported alarms)
This object describes which alarm bits are supported by the encoder.

Object description:

Attribute Value

Index 0x6504

Name Supported alarms
Object Code VAR

Data type UNSIGNED16

Entry description:

Attribute Value
Subindex 0x00

Access ro

PDO mapping no

Value range see table below
Default value 0xFO003

Bit Description Supported

0 pe: position error yes

1 cde: commissioning diagnostic state | yes

2..11 reserved -

12 msal: manufacturer-specific alarm 1 yes
13 msa2: manufacturer-specific alarm 1 yes
14 msa3d: manufacturer-specific alarm 1 yes
15 msa4: manufacturer-specific alarm 4  yes

Further information can be found at Mapping table.
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Baumer

This object contains the warning bits of the encoder.

Object description:

Attribute
Index
Name
Object Code
Data type

Entry description:

Attribute
Subindex
Access

PDO mapping
Value range

Default value

Value

0x6505
Warnings
VAR
UNSIGNED16

Value

0x00

ro

TPDO

see table below

all bits setto 0

Passion for Sensors

Bit Description

0 fe: frequency exceeded

1 Icr: light control reserve

2.3 not supported

4 bc: battery charge

5 not supported

6 not supported

7.11  reserved

12 msw1: manufacturer-specific warning 1

13 msw2: manufacturer-specific warning 2

14 msw3: manufacturer-specific warning 3

15 msw4: manufacturer-specific warning 4
Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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7.5.14. Index 0x6506 (Supported warnings)

Passion for Sensors

This object describes which warning bits are supported by the encoder.

Object description:

Attribute
Index
Name
Object Code
Data type

Entry description:

Attribute
Subindex
Access

PDO mapping
Value range

Default value

Bit Description

0 fe: frequency exceeded

1 Icr: light control reserve

2.3 not supported

4 bc: battery charge

5 not supported

6 not supported

7..11 reserved

12 msw1: manufacturer-specific warning 1
13 msw2: manufacturer-specific warning 2
14 msw3: manufacturer-specific warning 3
15 msw4: manufacturer-specific warning 4

Further information can be found at Mapping table.

Value

0x6506

Supported warnings
VAR

UNSIGNED16

Value

0x00

const

no

see table below

0xD013 for EAL devices
0xF011 for EAM devices

Supported
yes
yes

yes

yes
yes
yes

yes

Baumer_EAx_EtherCAT_EN_MNL
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7.5.15. Index 0x6507 (Profile and software version)
This object contains information about the profile and software version of the encoder.

Object description:

Attribute
Index
Name
Object Code
Data type

Entry description:

Attribute
Subindex
Access

PDO mapping

Default value

Value

0x6507

Profile and software version
VAR

UNSIGNED32

Value
0x00
const
no

0x01000400

meaning of "0x01000400":
- software version is 1.0
- profile version is 4.0 (of CiA 406 profile)

Passion for Sensors
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7.5.16. Index 0x6508 (Operating time)
This object contains the operating time of the encoder in multiples of 6 minutes.

Object description:

Attribute Value

Index 0x6508

Name Operating time
Object Code VAR

Data type UNSIGNED32

Entry description:

Attribute Value
Subindex 0x00
Access ro
PDO mapping no
Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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7.5.17. Index 0x6509 (Offset value)

This object contains the preset offset of the encoder. The value of this object is calculated when object
0x6003 (preset) is written or when a preset is triggered via the push button.

Object description:

Attribute Value
Index 0x6509
Name Offset value
Object Code VAR

Data type INTEGER32

Entry description:

Attribute Value
Subindex 0x00
Access ro
PDO mapping no
Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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This object contains a fix manufacturer offset value.

Object description:

Attribute
Index
Name

Object Code

Entry description:

Attribute
Subindex
Access

PDO mapping

Default value

Attribute
Subindex
Description
Access

PDO mapping
Value range

Default value

Value
O0x650A
Module identification

ARRAY

Value
0x00
const
no

0x01

Value

0x01

Manufacturer offset value

ro

no
INTEGERS32
0

Passion for Sensors
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7.5.19. Index 0x650B (Serial number)

Passion for Sensors

This object provides the encoder serial number and is hard-wired to subindex 4 of object 0x1018.

Object description:

Attribute
Index
Name
Object Code
Data type

Entry description:

Attribute
Subindex
Access

PDO mapping

Value

0x650B

Serial number
VAR
UNSIGNED32

Value
0x00
const

no
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7.6. Parameterization
7.6.1. Measuring units per revolution
The value for measuring units per revolution has to be within the range of 1 to maximum encoder resolution.

For details please refer to Index 0x6001 (Measuring units per revolution).

7.6.2. Total measuring range

Admissible values range from 2 to the product of the programmed resolution multiplied by the encoder’s
maximum number of revolutions.

For details please refer to Index 0x6002 (Total measuring range in measuring units).

7.6.3. Code sequence

Position data behavior relates to the rotation direction of the shaft of the encoder when looking at the flange.
CW (,clockwise®) = ascending values with clockwise rotation
CCW (,counter-clockwise*) = ascending values with counter-clockwise rotation

For details please refer to Index 0x6000 (Operating parameters).

7.6.4. Scaling functionality

If scaling functionality is active the settings of ,measuring units per revolution® and ,total measuring range*
are considered.

For details please refer to Index 0x6000 (Operating parameters).

7.6.5. Speed measuring unit
Please refer to Speed Measuring Unit.

7.6.6. Speed update period
Please refer to Speed Update Period.

7.6.7. Speed filter depth
Please refer to Speed Filter Depth.

Baumer_EAx_EtherCAT_EN_MNL www.baumer.com
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7.6.8. Gear factor: activation

With gear factor active the encoder is mechanically mounted on the primary side (drive side) of the gearbox
while it outputs position data as if it was mounted on the secondary side (driven side) of the gearbox. The
parameter ,total measuring range* always defines the number of requested steps for one revolution on the
secondary side of the gear box.

n2 (z2)

Secondary side (driven side)

Primary side (drive side) Numerator

Denominator

Numerator  Speed atdrive side (n2)  Number of teeth at driven side (z1)
Denominator  Speed at driven side (n1) ~ Number of teeth at drive side (z2)

Gear factori =

The values for numerator and denominator of the gear factor result directly from the number of teeth. In the
example above the number of teeth at the driven side is 75. At the drive side the number of teeth is 10.

Parameter ,measuring units per revolution® is not set in the gear factor function. Instead the parameter
»,measuring units per revolution® results from total measuring range, numerator and denominator.

. . . . denominator
Measurlng units per revolution = total measuring range * ————

numerator

Example:

The gear factor shall be 75:10 (means 7,5).

The resolution on the secondary side of the gearbox shall be “1 revolution = 10000 steps”.

The numerator is 75 and the denominator is 10. Only integer values are admissible for numerator
and denominator. The total measuring range is 10000.

The encoder turns 7,5 revolutions for one revolution on the secondary side of the gearbox. The
resulting value of ,measuring units per revolution“ for the encoder is 10000 / 7,5 = 1333,3333.

Note:
A change of CoE object 0x2001:01 clears internal position offsets (if any). So the current position reference

is lost (see also Preset function).

The gear factor functionality is also called ,numerator/denominator scaling” or ,round axis function®.
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7.6.9. Gear factor: numerator
This parameter is only taken into account when gear factor functionality is active.

When using a reduction gear (n2 < nl) the numerator of the gear factor is larger than the denominator.

Note:
The word “nominator” is used equivalent to “numerator”.

For the “numerator” the following restrictions apply:

EAL580 MT encoder ST13 MT16, optical: numerator <= 8192
EAL580 MT encoder ST18 MT13, optical: numerator <= 4096
EAM580 MT encoder ST14 MT16, magnetic:  numerator <= 16384

7.6.10. Gear factor: denominator
This parameter is only taken into account when gear factor functionality is active.

When using a step-up gear (n2 > nl) the denominator is larger than the numerator.

Note:
The word “divisor” is used equivalent to “denominator”.

7.6.11. Gear factor: parametrization

Valid combinations of numerator, denominator and total measuring range result from the formula noted
below. The parameter ,measuring units per revolution“ must not exceed the maximum allowed values of the
encoder. These values are different depending on the type of the encoder.

. . . . denominator
Measurlng units per revolution = total measuring range * ————
numerator

EAL580 MT encoder ST13 MT16, optical: Measuring units per revolution <= 65536
EAL580 MT encoder ST18 MT13, optical: Measuring units per revolution <= 524288
EAM580 MT encoder ST14 MT16, magnetic:  Measuring units per revolution <= 65536
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7.6.12. Important note for multiturn encoder operation
~Endless operation® is automatically supported where required.

Thus, there are no special requirements for the encoder parameters “total measuring range” and “measuring
units per revolution” to stand in a certain ratio.

When endless operation is active and the encoder is unpowered the encoder shaft may rotate max. ¥
of the number of maximum possible revolutions. For an encoder with max. 65536 (216) revolutions
(equals 16 ,multiturn bits*) this would be 16384 (24) revolutions. For an encoder with 13 ,multiturn bits" this
then would be 2048 (21%) revolutions. If this number of revolutions is exceeded the encoder has to be
referenced (execute Preset function) after every power-up. When endless operation is inactive the encoder
shaft may rotate unlimitedly when the encoder is not powered (without influence on the position value).

How to determine if ,Endless Operation is in use together with given parameters:

e multiply the encoder’s ,max. possible revolutions® (depending on encoder type: for 16 bits the value is
65536, for 13 bits the value is 8192) by the value of parameter ,measuring units per revolution®

¢ divide this value by the value of parameter ,total measuring range*

o if there is a division remainder endless operation is in use

Example for parameters without endless operation:

Maximum possible revolutions: 65536 (16 bits multiturn)

Measuring units per revolution: 3600

Total measuring range: 29491200

Calculation: 65536 x 3600 / 29491200 = 8 (no remainder)
Example for parameters with endless operation:

Maximum possible revolutions: 65536 (16 bits multiturn)

Measuring units per revolution: 3600

Total measuring range: 100000

Calculation: 65536 x 3600 / 100000 = 2359 (remainder 29600)

7.6.13. Preset
Please refer to Preset function.

7.6.14. Parametrization sequence

Please proceed in the following sequence if you want to configure and write CoE objects 0x6000 to 0x6003:
- write CoE object Index 0x6000 (Operating parameters)
- write CoE object Index 0x6002 (Total measuring range in measuring units)
- write CoE object Index 0x6001 (Measuring units per revolution)
- write CoE object Index 0x6003 (Preset value)
- write CoE object Index 0x1010 (Save Parameters)

It is important to write CoE object Index 0x1010 (Save Parameters). When doing this the value 0x65766173
(means "save" in ASCII code) has to be written into subindex 1 of object 0x1010.
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7.7. Error Handling

7.7.1. CoE Emergency messages

CoE emergency messages can be seen as alarms which are sent by an EtherCAT Slave when an "alarm
event" occurs. The EtherCAT Slave sends the message without being previously asked to do so by the
EtherCAT Master. This means that a CoE emergency message is not a response to a message of an
EtherCAT Master. CoE Emergency Messages have the following format:

Variable Type Description
error code UINT16 Error code as defined by IEC 61158 Part 2-6 Type 12 (or ETG 1000.6)
error register UINT8 Error register as defined by IEC 61158 Part 2-6 Type 12 (or ETG 1000.6)

diagnostic data  UINT8[5]  Diagnostic data
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7.7.2. Mapping table

The following table describes the reaction to certain diagnosis events in CoE objects 0x1001, 0x6503 and
0x6505. Additionally the resulting CoE emergency messages for certain diagnosis events are listed.

Diagnosis event Bit(s) in Bit(s) in CoE emergency content Value of
CoE object CoE object CoE object
0x6505 set  0x6503 set 0x1001

temperature sensor | 15 - - no change

communication
light control reserve | 1 0and 12 error code: OxFF02 bit 0 is set
error diagnostic data: 0x[00 00 00 01 02]
internal CRC error | - 0 and 13 error code: OxFFO04, bit 0 is set
diagnostic data: 0x[00 00 00 01 04]

internal frame error | - Oand 14 error code: OxFFO5, bit O is set
diagnostic data: 0x[00 00 00 01 05]

speed violation 0 0 error code: OxFFO06, bit 0 is set
diagnostic data: 0x[00 00 00 01 06]

electronic device - 1and 15 error code: OxFFQ7, bit 0 is set

label (EDL) error diagnostic data: 0x[00 00 00 01 07]

operation hours 14 - - no change

counter error

encoder runtime - 15 error code: OxFFOC, bit 0 is set

data error diagnostic data: 0x[00 00 00 01 0C]

parameter data - 15 error code: OXFFOE, bit O is set

error diagnostic data: 0x[00 00 00 01 OE]

low battery voltage | 4 - error code: OXFF10, bit O is set

diagnostic data: 0x[00 00 00 01 10]

magnetic sampling | - 0 and 12 error code: OxFF11, bit O is set

error diagnostic data: 0x[00 00 00 01 11]

magnetic sampling | 13 - error code: OxFF12, bit O is set

warning diagnostic data: 0x[00 00 00 01 12]

position 12 - - no change

measurement

trigger error

internal group CRC | - 1and 15 error code: OxFF14, bit 0 is set

check error diagnostic data: 0x[00 00 00 01 14]

internal label error - 1 and 15 error code: OxFF19, bit 0 is set

diagnostic data: 0x[00 00 00 01 19]
CRC error of SlI - 15 error code: OxFFFO, bit 0 is set

data Diagnostic Data: 0x[00 00 00 02 00]

Diagnosis event (with CoE emergency message) appeared
A CoE emergency message with the content as described in the table above is sent from the EAx580
EtherCAT encoder to the EtherCAT Master. Bit O of CoE object 0x1001 (error register) is set.

Diagnosis event (with CoOE emergency message) disappeared

A CoE emergency message with the content as described in the table above is sent from the EAx580
EtherCAT encoder to the EtherCAT Master. The content is the same as specified in the table above but the
value of variable “error code” is 0x0000. The diagnostic data contains the “code” of the diagnosis event
which disappeared.

Additionally if all errors which influence bit 0 of CoE object 0x1001 (error register) are not present anymore
bit 0 of CoE object 0x1001 (error register) is set to 0.
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7.7.3. SDO abort codes

The following (application-specific) SDO abort codes can occur when CoE objects are accessed (read or
written) by an EtherCAT Master.

SDO abort code

0x06090030
0x06090031
0x06090032

0x08000022
0x06060000

Description

“Value range of parameter exceeded”
“Value of parameter written too high”

“Value of parameter written too low”

“Data cannot be transferred or stored to the application because of the
present device state”

“Hardware error”

7.7.4. Speed violation check

In addition to the activation of the speed violation check depending on the configured EtherCAT cycle time
(see chapter 6.8 Cycle time and supported functionality) the speed violation check is enabled or disabled
depending on the operation mode and the EtherCAT state. The table below shows the behavior.

EtherCAT
States

Operation
Mode

"Free Run"
"SM3 sync."

"DC Sync0"

7.8. FoE

Initial Pre- Safe- Operational Bootstrap
Operational Operational

disabled disabled enabled enabled disabled
disabled disabled enabled enabled disabled
disabled disabled disabled enabled disabled

The EAx580 EtherCAT encoder supports the protocol “File over EtherCAT” (FoE). By using this protocol it is
possible to update the firmware of the EAx580 EtherCAT encoder.
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8. Troubleshooting — Frequently Asked Questions — FAQ

8.1. FAQ: Project Work
8.1.1. Where do | get an encoder manual?

The manual is available for download at www.baumer.com (freeware ,Adobe Reader® required). Make sure
the manual is the right one for your encoder by verifying the table at the beginning of the manual. You will
find the encoder type on the product label (e.g. EAL580-xxx.xXEC-13160.x).

Should your encoder not be on the list please contact Baumer.

8.1.2. Where do | get the applicable ESI file?

The ESI file is available at www.baumer.com. To find out if the ESI file is applicable for your encoder please
use the table at the beginning of the manual. You will find the encoder type on the product label (e.g.
EAL580-xxx.xXEC-13160.x).

Should your encoder not be on the list please contact Baumer.

8.2. FAQ: Operation
8.2.1. What is the significance of the LEDs provided at the encoder?

The encoder integrates several LEDs indicating activity status of the encoder. Both link/activity LEDs
visualize encoder activity on the bus, meaning data communication on each of the two Ethernet ports. In
particular upon commissioning and in case of error the LEDs provide first information on the system status.
For details on the respective status please refer to chapter Diagnostic LEDs.

8.2.2. How to adapt the resolution?

The encoder resolution in steps per turn (,measuring units per turn“) is programmed within the project by
corresponding parameterization. Usually this is performed by the PLC’s engineering tool (for example
Beckhoff TwinCAT).The encoder resolution is programmable in individual steps between the maximum limit
(encoder-specific, for example 8192 for EAL580-xxx.xxEC-13160.x) and the minimum limit of 1 step/turn.
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