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1 Product overview Servomotor terminal

EL7201-0010 [» 12] Servomotor terminal 50 Vp with OCT, 2.8 A,

EL7211-0010 [» 12] Servomotor terminal 50 Vp with OCT, 4.5 A,

EL72x1-0010 Version: 2.0 3



Table of contents BEGKHGFF

Table of contents

1 Product overview Servomotor terminal ... 3
2 o =1 o] o 6
2.1 Notes on the dOCUMENTALION .........ouiiiie et e et e e e e e e anes 6
2.2 Safety INSIIUCHIONS ...t e e e e e ettt e e e e e e e e e e e e e s e s teeeeeeaaaeeaeaaaannnes 7
2.3 Documentation iSSUE StATUS...........cuuiiiiiiiiiii et 8
2.4 Version identification of EtherCAT dEVICES.........ueiiiiiiiiiii et 8

B S oY 0o oYY T 12
R 0t N 1o o [ e oo SRR 12
3.2 TeChNICAl AAta ...t e e e e e e e e e e e e e e an 14

K R B =Yoo T o Yo Y USSR 14
S - | OSSO 17

4 BasiCsS COMMUNICALION ......coiiiiiiiiii i smn e s sme e e s e an e e e e e amn e e s e mnn e e e e nnns 18
B {0 1= O I o =T [ SR 18
4.2  EtherCAT cabling — WIire-bouNd ... 18
4.3 General notes for setting the WatChdog .........oooi i 19
4.4 EtherCAT State MaChINe ........oo oottt e e e e e e e e e e e e eeeeas 21
4.5 COE INTEITACE ...ttt 23
T 1= 4| oY1 (Yo [ [ o SR 28

5 INSHAllAtioN.....c.eiiiei i ——————— 29
5.1 Installation 0N MOUNTING FAIIS ......ooiiiiiiiie et neeeee s 29
5.2 Installation instructions for enhanced mechanical load capacity ...........ccccceeeiviiiiiieiiiiiiee e 31
TR B O o g T=Tox 110 4 IR=3 A5 =Y o [ RSP SOPPR 32
5.4  Mounting of PassiVe TErMINQAIS...........cooiiiiiiiiii e 35
5.5  INStallation POSITIONS .....uuiiiii i e e e e e e e e e e et e e 36
5.6  ShieldiNg CONCEPL ...ttt ettt e e ettt e e e et e e e e nbe et e e e anneeeeeas 37
5.7 Notes on current measurements using Hall SENSOIS ........coooiiiiiiiiiiii e 38
5.8 EL72x1-0010 - LEDS @nd CONNECLION ........oeiiiiiiiiiiie ittt 40

LS 0o 4 T 0 LT3 oY 11T PR 44
8.1 TWINCAT 2.0 e uieie ittt ettt a ettt e et et e et e e e e bt e et e e e et e e 44
6.1.1 Installation of the TWINCAT real-time driVer ...........ocoueiiiiiiiiiiie e 44

6.1.2 Notes regarding ESI device desCriplion............coiiiiiiiiiii i 48

6.1.3 Offline configuration creation (master: TWINCAT 2.X) ...coiiuiiiiiiiiiiiie e 52

6.1.4 Online configuration creation ‘scanning’ (master: TWINCAT 2.X) ...cccoiiuiieiiiniiiieeiiiiieeeeee 58

6.1.5 EtherCAT slave process data SEtliNgS .........occuuiiiiiiiiiiiiiiii e 67

6.1.6 General Notes - EtherCAT Slave AppliCation ...........coooiiiiiiiiiiiiiiee e 68

6.1.7 Configuration by means of the TWinCAT System Manager...........cccccceeiiiiiiiiiiiiiieneeeeeenn. 77

6.2  Start-up and parameter CONfIGUIAtION ...........ccoiiiiiiiiieeee e e e e e e e 85
6.2.1 Integration into the NC configuration ... 85

6.2.2 Settings with the Drive Manager ..........c.ueiiiiiiiiii e 88

6.2.3 Settings in the COE regiSter ..........uiii e 93

B.2.4 NG SEHINGS . ieeeiii ettt e e e et e e e e e e ee e 97

6.2.5  ApPliCation EXAmMPIE ... oo e a e e e 104

6.2.6 Commissioning without NC, status word/control Word...............cccoiiiiieiiiiii e 109

6.2.7 Settings for the automatic configuration..............cccue 112

6.2.8 Configuring the limit SWItCh .......ccuiiiiiii e 114

L2 B (o] 0111 o TP UEUTTRU PR 115

6.2.10 TOUCKH PrODE ...ttt e e e e e e e e e eeees 118

4 Version: 2.0 EL72x1-0010



BECKHUFF Table of contents

6.3 MOAES OF OPEIALION ...ttt ettt ettt 121
B.3.1  OVEIVIBW ..ttt h etk et e et e et e st e e e e e e n e s 121

LT B0 0 1 VSRR 121

LR TG T O IO OO UO U PRSP 125

SR TR S O 0 PSPPSR 128

LR TN T O 1 = OSSOSO 132

6.4 Profile MDP 742 OF DS 402 .....oooiiiiiiiiie ettt ettt e e et e e e e et e e e e et e e e e e nsaeeeeeanreeas 137
6.5  MDP742 ProCeSS A ....ceeiiiieeiiiiiiiiieeieee e e e e e e e e e e e e e e aaaaaaaaaaaan 137
I S 7 10 2 o] oo =TT e - - TSR 141

7 EL72x1-0010-DS402 - Object description and parameterization.............ccccoieeiiinicccce s 146
7.1 CoNfIGUratioN Aata .........oeiiiiiiiiiii e 147
7.2  Configuration data (VENOr-SPECIfIC)........uuiiiiiiiiiiiie it 150
4R T ©7e 1411 4 F= g T I ] o] 1= T o A SRR 150
4 T o 1017 Lo 1011 01U e = = SRR 150
7.5 Information / diagnosSis data ..........cccuuiiiiiiiiiee e e e 155
4G TS ¥= 1 o E=T o I o] o] (Yo £ PR 158

8 EL72x1-0010-MDP742 - Object description and parameterization..........cccccceeeeccccicecerinnenn s 165
8.1 RESIOIE ODJECL. ...ttt 165
8.2 ConfigUuration data ..........ooiiiiiiiiie et e e e e e e e e nraeas 165
8.3  Configuration data (VENOr-SPECIfIC)........uuuiiiiiiiiiiiie ittt 170
8.4 COMMEANG ODJECT....ciii ittt 170

e TR T T o 10 Qe = | = 170

S G R O 10110 A F- = PSR 172
8.7  Information / diagnOSiS data ..........cueiiiiiiiiiii s 174
I TS v= 1 (o b= o o] o] (=Yoo SO PPPPPRR 177

Lo T o o T 4 =Y o ' o 186
9.1 Diagnose - DIiag MESSAQgES. .....ccieiiei i s e e e e e e e e e e e e e 186
L0 o 7= 4 T | 191
10.1  Firmware CompPatibility ..........oooiiiiiiiiee e e e e e e e e e aaaaaees 191
10.2 EtherCAT AL StatuUS COUES ....oiiiiiieiiiiiiieiie et ettt e e e e e e e e e e e e e e e e e e e e e e e aaannneeeeeeeeeeas 192
10.3 Firmware Update EL/ES/EM/EPXXXX.......uuuuuiiiieiaeeeeeeeeeiiieeee et e e e e e e et et e e e e e e e e e e aeabrareeeeaeaaeas 192
10.4 Restoring the delivery State .........ooo i 202
LR TS 0] o] oTo ) =T aTo ST Y/ (= S R 203

EL72x1-0010 Version: 2.0 5



Foreword BEGKHOFF

2 Foreword

2.1 Notes on the documentation

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

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

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

Disclaimer

The documentation has been prepared with care. The products described are, however, constantly under
development. For that reason the documentation is not in every case checked for consistency with
performance data, standards or other characteristics. In the event that it contains technical or editorial errors,
we retain the right to make alterations at any time and without warning. No claims for the modification of
products that have already been supplied may be made on the basis of the data, diagrams and descriptions
in this documentation.

Trademarks

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

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

Patent Pending

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

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

—
EtherCAT.

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

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

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

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

6 Version: 2.0 EL72x1-0010
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2.2 Safety instructions

Safety regulations

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

Exclusion of liability

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

Personnel qualification

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

Description of symbols

In this documentation the following symbols are used with an accompanying safety instruction or note. The
safety instructions must be read carefully and followed without fail!

Serious risk of injury!

Failure to follow the safety instructions associated with this symbol directly endangers the
life and health of persons.

P>

DANGER

Risk of injury!

Failure to follow the safety instructions associated with this symbol endangers the life and
health of persons.

P>

WARNING

Personal injuries!
Failure to follow the safety instructions associated with this symbol can lead to injuries to

>

persons.
CAUTION
' Damage to the environment or devices
° Failure to follow the instructions associated with this symbol can lead to damage to the en-
vironment or equipment.
Attention

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

Note

EL72x1-0010 Version: 2.0 7
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2.3 Documentation issue status
Version Comment
2.0 - Migration

- Update structure
- Update revision status

14 - Update chapter "Technical data"

- Addenda chapter "Installation instructions for enhanced mechanical load
capacity"

- Update structure

- Update revision status

1.3 - Addenda EL7211-0010
- Update structure
1.2 - Addenda chapter "Limit switches"
1.1 - Update MDP object description
1.0 - First public issue
- Corrections and addenda
0.2 - Corrections and addenda
0.1 - Provisional documentation for EL72x1-0010

24 Version identification of EtherCAT devices

Designation

A Beckhoff EtherCAT device has a 14-digit designation, made up of

« family key
* type
 version

* revision

Example Family Type Version Revision

EL3314-0000-0016 |[EL terminal 3314 (4-channel 0000 (basic type) |0016
(12 mm, non- thermocouple
pluggable terminal)
connection level)

CU2008-0000-000 |CU device 2008 (8-port fast  |0000 (basic type) 0000

0 ethernet switch)

ES3602-0010-0017 |ES terminal 3602 (2-channel  |0010 (high- 0017
(12 mm, pluggable |voltage precision version)
connection level) |measurement)

Notes

» the elements named above make up the technical designation
* The order designation, conversely, is made up of

- family key (EL, EP, CU, ES, KL, CX, etc.)

- type

- version

» The revision shows the technical progress, such as the extension of features with regard to the
EtherCAT communication, and is managed by Beckhoff.

In principle, a device with a higher revision can replace a device with a lower revision, unless specified
otherwise, e.g. in the documentation.

Associated and synonymous with each revision there is usually a description (ESI, EtherCAT Slave
Information) in the form of an XML file, which is available for download from the Beckhoff website.
The revision has been applied to the IP20 terminals on the outside since 2014/01, see fig. 1.

Version: 2.0 EL72x1-0010
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» The type, version and revision are read as decimal numbers, even if they are technically saved in
hexadecimal.

Identification number

Beckhoff EtherCAT devices from the different lines have different kinds of identification numbers:

Production lot/batch number/serial number/date code/D number

Serial number is the name generally given to the 8-digit number that is printed on the device or attached to it
on a sticker. This serial number indicates the as-built status on delivery and thus ambiguously marks a whole
production lot.

Structure of the serial number: KK YY FF HH

KK - week of production (CW, calendar week)
YY - year of production

FF - firmware version

HH - hardware version

Example with ser. no.: 12063A02: 12 - production week 12 06 - production year 2006 3A - firmware version
3A 02 - hardware version 02

Exceptions can occur in the IP67 area , where the following syntax can be used (see respective device
documentation):

Syntax: Dww yy xyzu

D - prefix designation

ww - calendar week

yy - year

x - firmware version of the bus PCB
y - hardware version of the bus PCB
z - firmware version of the I/O PCB
u - hardware version of the 1/0 PCB

Example: D.22081501 calendar week 22 of the year 2008 firmware version of bus PCB: 1 hardware version
of bus PCB: 5 firmware version of I/O PCB: 0 (no firmware necessary for this PCB) hardware version of /O
PCB: 1

Unique serial number/ID

Beyond that there are some series in which each individual module has its own unique, sequential serial
number.

See also the further documentation in the area

e IP67: EtherCAT Box

» Safety: TwinSafe

EL72x1-0010 Version: 2.0 9
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Examples of markings:

Fig. 1: EL5021 EL terminal, standard IP20 IO device with batch number and revision ID (since 2014/01)

Fig. 2: EK1100 EtherCAT coupler, standard IP20 IO device with batch number

Fig. 3: CU2016 switch with batch number

10 Version: 2.0 EL72x1-0010
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EL32020020
I CRURN A AR

ID- 204418
2 Channel Analog Input - certified

PT100 (1000) accuracy 0.1°C

Fig. 4: EL3202-0020 with batch numbers 26131006 and unique D-number 204418

Fig. 6: EP1908-0002 IP76 EtherCAT Safety Box with batch number 071201FF and serial number 00346070

Fig. 7: EL2904 IP20 safety terminal with batch number/date code 50110302 and serial number 00331701

EL72x1-0010 Version: 2.0
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Product overview
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Servomotor terminals with OCT

The servomotor EtherCAT Terminals EL7201-0010 (50 Vp, 2.8 A,,s) and EL7211-0010 (50 V¢, 4.5 A,)
with integrated absolute value interface offer high servo performance with a very compact design. The
EL72x1-0010 was designed for the motor types of the AM81xx series from Beckhoff Automation.

The fast control technology, based on field-orientated current and Pl speed control, supports fast and highly
dynamic positioning tasks. The monitoring of numerous parameters, such as overvoltage and undervoltage,
overcurrent, terminal temperature or motor load via the calculation of a I>°T model, offers maximum
operational reliability.

EtherCAT, as a high-performance system communication, and CAN-over-EtherCAT (CoE), as the
application layer, enable ideal interfacing with PC-based control technology.

The latest power semiconductors guarantee minimum power loss and enable feedback into the DC link when
braking.

The LEDs indicate status, warning and error messages as well as possibly active limitations.

With the One Cable Technology (OCT) the encoder cable is omitted by transmitting the signals of the
encoder digitally via the existing motor cable. The option to read the electronic type plates of suitable motors
from the AM81xx series enables a plug-and-play solution for maximum convenience during commissioning.

Recommended TwinCAT version
In order to be able to utilize the full power of the EL72x1-0010, we recommend using the

EL72x1-0010 with TwinCAT 2.11 R3 or higher!

Note

Mandatory hardware
The EL72x1-0010 must be operated with a real-time capable computer and distributed
clocks.

Note

Approved motors
Trouble-free operation can only be guaranteed with motors approved by Beckhoff.

Note

Quick links

Connection instructions
« Chapter "Mounting and wiring",
- LEDs and pin assignment [» 40]
- Shielding concept [» 37]
- Notes on current measurement via Hall sensor [» 38]

Configuration instructions

* Chapter "Commissioning",
- Configuration of the main parameters [P 85]

» Chapter "Configuration with the TwinCAT System Manager",
- Object description and parameterization [P 165]

Application example

* Chapter "Commissioning",
- Application example [» 104]

EL72x1-0010 Version: 2.0 13



Product overview

BECKHOFF

3.2

Prerequisites

Technical data

Technical data

EL7201-0010 EL7211-0010

Number of outputs

3 motor phases, 2 motor holding brake

Number of inputs

2 (4) DC link voltage, 2 absolute feedback,
2 digital inputs

DC link supply voltage 8...50 Vpc
Supply voltage 24 V. via the power contacts / via the E-bus
Output current 2.8 A 4.5 Ae
Peak current 5.7 A, for 1 second 9 A, for 1 second
Rated power 170 W 276 W
Motor holding brake output voltage 24V (+6 %, - 10 %)
Max. motor holding brake output current max. 0.5 A
Load type permanently excited synchronous motors, inductive
(series AM81xx)
PWM switching frequency 16kHz
Current controller frequency double PWM switching frequency
Velocity controller frequency 16 kHz
Diagnostics LED Status, warning, errors and limits
Power loss typ. 1.6 W
Current consumption via E-bus typ. 120 mA
Current consumption from the 24 V typ. 55 mA + holding brake
Yes

Supports NoCoeStorage [» 23] function

Reverse voltage protection

24 V power supply yes, through the body diode of the overvoltage protection device
50 V power supply yes, through the body diode of the overvoltage protection device

Fusing
(to be carried out by the user)

24 V power supply 10 A
50 V power supply 10 A

Electrical isolation

500 V (E-bus/signal voltage)

Possible EtherCAT cycle times

Multiple of 125 ps

Configuration no address setting required

configuration via TwinCAT System Manager
Weight approx. 60 g approx. 95 g
Permissible ambient temperature range during |0°C ... + 55°C
operation
Permissible ambient temperature range during |-25°C ... + 85°C

storage

Permissible relative humidity

95%, no condensation

Dimensions (W x H x D)

approx. 15 mm x 100 mm x 70 mm approx. 27 mm x 100 mm x 70 mm (width
(width aligned: 12 mm) aligned: 24 mm)

Mounting [» 29

on 35 mm mounting rail conforms to EN 60715

Vibration/shock resistance

conforms to EN 60068-2-6 / EN 60068-2-27,
see also installation instructions [P 31] for enhanced mechanical load capacity

EMC immunity/emission

conforms to EN 61000-6-2 / EN 61000-6-4
according to IEC/EN 61800-3

EMC category

Category C3 - standard
Category C2, C1 - auxiliary filter required

Protection class 1P20
Installation position see note [P 36
Approval CE

3.3 Technology

The very compact servomotor terminal EL72x1-0010 integrates a complete servo drive for servomotors up to

170 W.

14
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Servomotor

The servomotor is an electrical motor. Together with a servo amplifier the servomotor forms a servo drive.
The servomotor is operated in a closed control loop with position, torque or speed control.

The EL72x1-0010 servo terminal supports control of permanent magnet synchronous motors. These consist
of 3 coils which are offset by 120° and a permanent magnet rotor.

N N
| 7

(

/\
\_" Vel

I
|
|

7
\

—

I
I
4
t -—
I
|
I

Tel

e g g

Fig. 10: Three synchronous motor coils, each offset by 120°

Servomotors particularly demonstrate their advantages in highly dynamic and precise positioning
applications:

» very high positioning accuracy in applications where maximum precision is required through integrated
position feedback

* high efficiency and high acceleration capacity

» servomotors are overload-proof and therefore have far greater dynamics than stepper motors, for
example.

 load-independent high torque right up to the higher speed ranges
* maintenance requirements reduced to a minimum

The EtherCAT servomotor terminal offers users the option to configure compact and cost-effective systems
without having to give up the benefits of a servomotor.

The Beckhoff servo terminal

The EL72x1-0010 is a fully capable servo drive for direct connection to servomotors in the lower
performance range. There is no need for further modules or cabling to make a connection to the control
system. This results in a very compact control system solution. The E-bus connection of the EL72x1-0010
makes the full functionality of EtherCAT available to the user. This includes in particular the short cycle time,
low jitter, simultaneity and easy diagnostics provided by EtherCAT. With this performance from EtherCAT the
dynamics that a servomotor can achieve can be used optimally.

With a rated voltage up to 50 V. and a rated current of up to 4.5 A, this enables the user to operate a
servomotor with a power of up to 276 W. Permanent magnet synchronous motors with a rated current of up
to 4.5 A can be connected as loads. The monitoring of numerous parameters, such as overvoltage and
undervoltage, overcurrent, terminal temperature or motor load, offers maximum operational reliability.
Modern power semiconductors guarantee minimum power loss and enable feedback into the DC link when
braking.

EL72x1-0010 Version: 2.0 15
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With the integration of a complete servo drive into a standard EL7201-0010 EtherCAT Terminal only 12 mm
wide, Beckhoff is setting new standards in matters of size. This small manufactured size is possible thanks to
the latest semiconductor technology and the resulting very high power factor. And yet, despite the small
dimensions, nothing has to be sacrificed.

The integrated fast control technology, with a field-orientated current and Pl speed control, supports highly
dynamic positioning tasks. Apart from the direct connection of motor and resolver, the connection of a motor
holding brake is also possible.

Connection to the control system

A further big advantage of the EL72x1-0010 is the easy incorporation into the control solution. The complete
integration into the control system simplifies commissioning and parameterization. As with all the other
Beckhoff terminals, the EL72x1-0010 is simply inserted into the terminal network. Then the full terminal
network can be scanned by the TwinCAT System Manager or manually added by the application engineer.
In the System Manager the EL72x1-0010 can be linked with the TwinCAT NC and parameterized.

Scalable motion solution

The servo terminal complements the product range of compact drive technology for Beckhoff I1/0 systems
that are available for stepper motors, AC and DC motors. With the EL72x1-0010, the range of servo drives
becomes even more finely scalable: from the miniature servo drive up to 170 W in the EtherCAT Terminal
through to the AX5000 servo drive with 118 KW, Beckhoff offers a wide range including the servomotors.
The AM81xx series was specially developed for the EL72x1-0010 servomotor terminal.

One Cable Technology (OCT)

In the servomotors from the AM8100-xF2 x series the feedback signals are transmitted directly via the power
supply cable, so that power and feedback system are combined in a single motor connection cable. With the
use of the One Cable technology, the information is sent reliably and without interference through a digital
interface. Since a cable and plug are omitted at both the motor and controller end, the component and
commissioning costs are reduced.

Thermal I?’T motor model

The thermal I*°T motor model represents the thermal behavior of the motor winding taking into account the
absolute thermal resistance R, and the thermal capacity C,, of motor and the stator winding.

The model assumes that the motor reaches its maximum continuous operating temperature T, during
continuous operation with rated current |.,. This temperature corresponds to 100% motor load. During
operation at rated current the motor model reaches a load of 63% after a time of 1,=R;,"C, and slowly
reaches its continuous operating temperature.

If the motor is operated with a current that is greater than the rated current, the model reaches 100% load
more quickly.

If the load of the I°T model exceeds 100%, the requested set current is limited to the rated current, in order to
protect the motor winding thermally. The load reduces to a maximum of 100%. If the current falls below the
rated current, the load falls below 100% and the set current limitation is cancelled.

For a motor that has been cooled to ambient temperature, the time for reaching 100% load with a set current
that exceeds the rated current can be estimated with 11,0/l .ca®

The actual load must be known for exact calculation of the time when the 100% load threshold is exceeded.

16 Version: 2.0 EL72x1-0010
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I*T Load Factor
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Fig. 11: Limitation to the rated motor current

3.4 Start

For commissioning:
« mount the EL72x1-0010 as described in the chapter Mounting and wiring [» 29]
+ configure the EL72x1-0010 in TwinCAT as described in the chapter Commissioning [P 44].

EL72x1-0010 Version: 2.0 17
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4 Basics communication

4.1 EtherCAT basics

Please refer to the chapter _EtherCAT System Documentation for the EtherCAT fieldbus basics.

4.2 EtherCAT cabling — wire-bound

The cable length between two EtherCAT devices must not exceed 100 m. This results from the FastEthernet
technology, which, above all for reasons of signal attenuation over the length of the cable, allows a maximum

link length of 5 + 90 + 5 m if cables with appropriate properties are used. See also the Design
recommendations for the infrastructure for EtherCAT/Ethernet.

Cables and connectors

For connecting EtherCAT devices only Ethernet connections (cables + plugs) that meet the requirements of
at least category 5 (CAt5) according to EN 50173 or ISO/IEC 11801 should be used. EtherCAT uses 4 wires
for signal transfer.

EtherCAT uses RJ45 plug connectors, for example. The pin assignment is compatible with the Ethernet
standard (ISO/IEC 8802-3).

Pin Color of conductor Signal Description

1 yellow TD + Transmission Data +
2 orange TD - Transmission Data -
3 white RD + Receiver Data +

6 blue RD - Receiver Data -

Due to automatic cable detection (auto-crossing) symmetric (1:1) or cross-over cables can be used between
EtherCAT devices from Beckhoff.

Recommended cables
Suitable cables for the connection of EtherCAT devices can be found on the Beckhoff web-
site!

Note

E-Bus supply

A bus coupler can supply the EL terminals added to it with the E-bus system voltage of 5 V; a coupler is
thereby loadable up to 2A as a rule (see details in respective device documentation).

Information on how much current each EL terminal requires from the E-bus supply is available online and in
the catalogue. If the added terminals require more current than the coupler can supply, then power feed

terminals (e.g. EL9410) must be inserted at appropriate places in the terminal strand.

The pre-calculated theoretical maximum E-bus current is displayed in the TwinCAT System Manager. A
shortfall is marked by a negative total amount and an exclamation mark; a power feed terminal is to be
placed before such a position.
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B TE?D;?:?(EM@T}I Mumber | Box Name | Add... | Type 'mnsi...| out .|| E-Bus (ma)
B .. Device 1-Image B1 Term 1 (EK1100) 1001  EK1100
< Device 1-Image-Info "2 Term 2 (EL2008} 1002 EL2008 1.0 1690
& ¢ Inputs =3 Term 3 (EL2008) 1003 EL2008 1.0 1780
i # Outputs "4 Term 4 (EL2008} 1004 EL2008 1.0 1670
&% InfoDeta =5 Term 5 (EL6740... 1005 EL6740-0010 2.0 2.0 | 1220
& Term 1 (EX1100) " 6 Term 6 (EL6740... 1006 EL6740-0010 2.0 2.0 | 770
b4 InfoDeta =7 Term 7 (EL6740... 1007 EL6740-0010 2.0 2.0 | 320
=% Term 2 (EL2008) =g Term 8 (EL6740... 1008 EL6740-0010 2.0 2.0 | -1301
£ Term 3 (EL2008) =g Term @ (EL6740... 1009 EL6740-0010 2.0 2.0 | -5801

Fig. 12: System manager current calculation

' Caution! Malfunction possible!
[ ]

The same ground potential must be used for the E-Bus supply of all EtherCAT terminals in
a terminal block!

Attention

4.3 General notes for setting the watchdog

ELxxxx terminals are equipped with a safety feature (watchdog) that switches off the outputs after a
specifiable time e.g. in the event of an interruption of the process data traffic, depending on the device and
settings, e.g. in OFF state.

The EtherCAT slave controller (ESC) in the EL2xxx terminals features 2 watchdogs:

+ SM watchdog (default: 100 ms)
* PDI watchdog (default: 100 ms)

SM watchdog (SyncManager Watchdog)

The SyncManager watchdog is reset after each successful EtherCAT process data communication with the
terminal. If no EtherCAT process data communication takes place with the terminal for longer than the set
and activated SM watchdog time, e.g. in the event of a line interruption, the watchdog is triggered and the
outputs are set to FALSE. The OP state of the terminal is unaffected. The watchdog is only reset after a
successful EtherCAT process data access. Set the monitoring time as described below.

The SyncManager watchdog monitors correct and timely process data communication with the ESC from the
EtherCAT side.

PDI watchdog (Process Data Watchdog)

If no PDI communication with the EtherCAT slave controller (ESC) takes place for longer than the set and
activated PDI watchdog time, this watchdog is triggered.

PDI (Process Data Interface) is the internal interface between the ESC and local processors in the EtherCAT
slave, for example. The PDI watchdog can be used to monitor this communication for failure.

The PDI watchdog monitors correct and timely process data communication with the ESC from the
application side.

The settings of the SM- and PDI-watchdog must be done for each slave separately in the TwinCAT System
Manager.
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Fig. 13: EtherCAT tab -> Advanced Settings -> Behavior -> Watchdog

Notes:

 the multiplier is valid for both watchdogs.
» each watchdog has its own timer setting, the outcome of this in summary with the multiplier is a

resulting time.

» Important: the multiplier/timer setting is only loaded into the slave at the start up, if the checkbox is

activated.

If the checkbox is not activated, nothing is downloaded and the ESC settings remain unchanged.

Multiplier

Multiplier

Both watchdogs receive their pulses from the local terminal cycle, divided by the watchdog multiplier:

1/25 MHz * (watchdog multiplier + 2) = 100 us (for default setting of 2498 for the multiplier)

The standard setting of 1000 for the SM watchdog corresponds to a release time of 100 ms.

The value in multiplier + 2 corresponds to the number of basic 40 ns ticks representing a watchdog tick.
The multiplier can be modified in order to adjust the watchdog time over a larger range.
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Example "Set SM watchdog"

This checkbox enables manual setting of the watchdog times. If the outputs are set and the EtherCAT
communication is interrupted, the SM watchdog is triggered after the set time and the outputs are erased.
This setting can be used for adapting a terminal to a slower EtherCAT master or long cycle times. The
default SM watchdog setting is 100 ms. The setting range is 0..65535. Together with a multiplier with a range
of 1..65535 this covers a watchdog period between 0..~170 seconds.

Calculation

Multiplier = 2498 — watchdog base time = 1 25 MHz * (2498 + 2) = 0.0001 seconds = 100 s
SM watchdog = 10000 — 10000 * 100 ps = 1 second watchdog monitoring time

CAUTION! Undefined state possible!
The function for switching off of the SM watchdog via SM watchdog = 0 is only imple-

mented in terminals from version -0016. In previous versions this operating mode should
CAUTION | not be used.

c CAUTION! Damage of devices and undefined state possible!

If the SM watchdog is activated and a value of 0 is entered the watchdog switches off com-
pletely. This is the deactivation of the watchdog! Set outputs are NOT set in a safe state, if
CAUTION | the communication is interrupted.

4.4 EtherCAT State Machine

The state of the EtherCAT slave is controlled via the EtherCAT State Machine (ESM). Depending upon the
state, different functions are accessible or executable in the EtherCAT slave. Specific commands must be
sent by the EtherCAT master to the device in each state, particularly during the bootup of the slave.
A distinction is made between the following states:

o Init

* Pre-Operational

» Safe-Operational and

* Operational

* Boot

The regular state of each EtherCAT slave after bootup is the OP state.
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Fig. 14: States of the EtherCAT State Machine

Init

After switch-on the EtherCAT slave in the Init state. No mailbox or process data communication is possible.
The EtherCAT master initializes sync manager channels 0 and 1 for mailbox communication.

Pre-Operational (Pre-Op)

During the transition between Init and Pre-Op the EtherCAT slave checks whether the mailbox was initialized
correctly.

In Pre-Op state mailbox communication is possible, but not process data communication. The EtherCAT
master initializes the sync manager channels for process data (from sync manager channel 2), the FMMU
channels and, if the slave supports configurable mapping, PDO mapping or the sync manager PDO
assignment. In this state the settings for the process data transfer and perhaps terminal-specific parameters
that may differ from the default settings are also transferred.

Safe-Operational (Safe-Op)

During transition between Pre-Op and Safe-Op the EtherCAT slave checks whether the sync manager
channels for process data communication and, if required, the distributed clocks settings are correct. Before
it acknowledges the change of state, the EtherCAT slave copies current input data into the associated DP-
RAM areas of the EtherCAT slave controller (ECSC).

In Safe-Op state mailbox and process data communication is possible, although the slave keeps its outputs
in a safe state, while the input data are updated cyclically.

Outputs in SAFEOP state

The default set watchdog [» 19] monitoring sets the outputs of the module in a safe state -
depending on the settings in SAFEOP and OP - e.g. in OFF state. If this is prevented by
Note deactivation of the watchdog monitoring in the module, the outputs can be switched or set
also in the SAFEOP state.

Operational (Op)

Before the EtherCAT master switches the EtherCAT slave from Safe-Op to Op it must transfer valid output
data.
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In the Op state the slave copies the output data of the masters to its outputs. Process data and mailbox
communication is possible.

Boot
In the Boot state the slave firmware can be updated. The Boot state can only be reached via the Init state.

In the Boot state mailbox communication via the file access over EtherCAT (FoE) protocol is possible, but no
other mailbox communication and no process data communication.

4.5 CoE Interface

General description

The CoE interface (CANopen over EtherCAT) is used for parameter management of EtherCAT devices.
EtherCAT slaves or the EtherCAT master manage fixed (read only) or variable parameters which they
require for operation, diagnostics or commissioning.

CoE parameters are arranged in a table hierarchy. In principle, the user has read access via the fieldbus.
The EtherCAT master (TwinCAT System Manager) can access the local CoE lists of the slaves via
EtherCAT in read or write mode, depending on the attributes.

Different CoE parameter types are possible, including string (text), integer numbers, Boolean values or larger
byte fields. They can be used to describe a wide range of features. Examples of such parameters include
manufacturer ID, serial number, process data settings, device name, calibration values for analog
measurement or passwords.

The order is specified in 2 levels via hexadecimal numbering: (main)index, followed by subindex. The value
ranges are

+ Index: 0x0000 ...0xFFFF (0...65535,,,)

« Sublndex: 0x00...0xFF (0...255,,)
A parameter localized in this way is normally written as 0x8010:07, with preceding "x" to identify the
hexadecimal numerical range and a colon between index and subindex.
The relevant ranges for EtherCAT fieldbus users are:

+ 0x1000: This is where fixed identity information for the device is stored, including name, manufacturer,
serial number etc., plus information about the current and available process data configurations.

» 0x8000: This is where the operational and functional parameters for all channels are stored, such as
filter settings or output frequency.
Other important ranges are:

* 0x4000: In some EtherCAT devices the channel parameters are stored here (as an alternative to the
0x8000 range).

* 0x6000: Input PDOs ("input" from the perspective of the EtherCAT master)
* 0x7000: Output PDOs ("output" from the perspective of the EtherCAT master)

Availability
Not every EtherCAT device must have a CoE list. Simple /0O modules without dedicated
processor usually have no variable parameters and therefore no CoE list.

Note

If a device has a CoE list, it is shown in the TwinCAT System Manager as a separate tab with a listing of the
elements:
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General | EtherCAT I Frocess Datal Statup  CoE - Online I I:Inlinel

Update List | [T Auto Update W Single Update W Show Offline Data
Advanced... | I
bddtoStatup.. | [Offine Data Module 0D (4oE Port]: [
Index | i ame | Flagz | " alue
1000 Device type RO D00FA1.23239 (16389001)
1003 Device name RO ELZ502-0000
1003 Hardware wersion RO
1004 Software version RO
+-1011:0 Restore default parameters RO 14
= 10180 | dentity RO »d g
1Mam  Yendor D RO 000000002 [2)
101802 Product code RO 003CE3052 [163983442)
1018:02  Revigion RO 0007 230000 [1245124)
1018:04  Senal number RO Q00000000 [0)
+- 10FC:0 Backup parameter handling RO *1<
+--1400:0 Pt RuPDO-Par Chl RO »B<
+1401:0 Pwitd BwPDO-Par Ch.2 RO »B ¢
+- 1402:0 Ptd BxPDO-Par b1 Chl RO » B¢
+-1403:0 Pitd RxPDO-Par bl Ch2 RO » B¢
+- 1600:0 Pt RsPD0O-tap Chl RO »1q

Fig. 15: "CoE Online " tab

The figure above shows the CoE objects available in device "EL2502", ranging from 0x1000 to 0x1600. The
subindices for 0x1018 are expanded.

Data management

Some parameters, particularly the setting parameters of the slave, are configurable and writeable. This can
be done in write or read mode

* via the System Manager (Fig. "CoE Online " tab) by clicking
This is useful for commissioning of the system/slaves. Click on the row of the index to be
parameterised and enter a value in the "SetValue" dialog.

» from the control system/PLC via ADS, e.g. through blocks from the TcEtherCAT.lib library
This is recommended for modifications while the system is running or if no System Manager or
operating staff are available.

If slave CoE parameters are modified online, Beckhoff devices store any changes in a fail-safe manner in the
EEPROM, i.e. the modified CoE parameters are still available after a restart. The situation may be different
with other manufacturers.

An EEPROM is subject to a limited lifetime with respect to write operations. From typically 100,000 write
operations onwards it can no longer be guaranteed that new (changed) data are reliably saved or are still
readable. This is irrelevant for normal commissioning. However, if CoE parameters are continuously changed
via ADS at machine runtime, it is quite possible for the lifetime limit to be reached. Support for the
NoCoeStorage function, which suppresses the saving of changed CoE values, depends on the firmware
version.

Data management
v' Data management function

a) If the function is supported: the function is activated by entering the code word
0x12345678 once in CoE 0xF008 and remains active as long as the code word is not
changed. After switching the device on it is then inactive. Changed CoE values are not
saved in the EEPROM and can thus be changed any number of times.

Note

b) Function is not supported: continuous changing of CoE values is not permissible in view
of the lifetime limit.
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Startup list

Changes in the local CoE list of the terminal are lost if the terminal is replaced. If a terminal

is replaced with a new Beckhoff terminal, it will have the default settings. It is therefore ad-
Note visable to link all changes in the CoE list of an EtherCAT slave with the Startup list of the
slave, which is processed whenever the EtherCAT fieldbus is started. In this way a replace-
ment EtherCAT slave can automatically be parameterised with the specifications of the
user.

If EtherCAT slaves are used which are unable to store local CoE values permanently, the
Startup list must be used.

Recommended approach for manual modification of CoE parameters

+ Make the required change in the System Manager
The values are stored locally in the EtherCAT slave

« If the value is to be stored permanently, enter it in the Startup list.
The order of the Startup entries is usually irrelevant.

Generall EtherCAT I Process Data I CoE - Dnlinel I:Inlinel

Tranzition | Praotocol | [nides | Drata | Comrment

C <PS: CoE 0=1C12:00 =00 [0] clear zm pdos (0101 2]

C <P5:- CoE 0=1C13:00 =00 (0] clear zm pdos [0x1C13]

C <P5» CoE 0«1C12:01 0x1600 [5E32) download pdo Ox1CT2:07 ...
C <PS: CoE 01C12:02 01607 [BE33) download pdo 0x1C12:02 ...
C <PS: CoE 151 2:00 002 [2] download pdo 0x1C12 count

'K' Celete...

Edit... |
Fig. 16: Startup list in the TwinCAT System Manager

The Startup list may already contain values that were configured by the System Manager based on the ESI
specifications. Additional application-specific entries can be created.

Online/offline list

While working with the TwinCAT System Manager, a distinction has to be made whether the EtherCAT
device is "available", i.e. switched on and linked via EtherCAT and therefore online, or whether a
configuration is created offline without connected slaves.

In both cases a CoE list as shown in Fig. “CoE online’ tab” is displayed. The connectivity is shown as offline/
online.
« If the slave is offline

> The offline list from the ESI file is displayed. In this case modifications are not meaningful or
possible.

o The configured status is shown under Identity.
> No firmware or hardware version is displayed, since these are features of the physical device.
o Offline is shown in red.
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General | EtherCAT I Frocess Datal Statup  CoE - Online I I:Inlinel

Update List | [T Auto Update W Single Update W Show Offline Data
Advanced... | I
bddtoStatup.. | [Offine Data Module 0D (4oE Port]: [
Index | i ame k | Flagz | " alue
1000 Device type RO 000FA1389 [16393007)
1002 Device name A RO EL2502-0000
1003 Hardware wersion RO
1004, Software verzion RO
+-1011:0 Restore default parameters RO 14
= 10180 [ dentity RO 4
1080 Wendor 1D RO O00000002 [2)
1018:02  Product code RO 0:03CE3052 (163983442
1018:03  Revizion RO 0007 30000 12451 24)
1018:04  Senal number RO Q00000000 [0)
+- 10FC:0 Backup parameter handling RO *1<
+-1400:0 Pt R=PDO-Par Ch RO » B¢
+-1401:0 Pwitd RePDO-Par Ch.2 RO » B¢
+- 1402:0 Fwitd RePDO-Par b1 Chl RO » B¢
+- 14030 Pwitd R=PDO-Par b1 Ch2 RO » B¢
+- 1600:0 Pt RsPDO-Map Chl RO »1«

Fig. 17: Offline list

« If the slave is online

o The actual current slave list is read. This may take several seconds, depending on the size

and cycle time.
o The actual identity is displayed

o The firmware and hardware version of the equipment according to the electronic information is

displayed
> Online is shown in green.

Generall EtherCAT I Frocess Datal Statup  CoE - Online I I:Inlinel

Update List | [T Auto Update W Single Update [~ Show Offline Data
Advanced... | I
Sld /b Shartup... | IEInIine [rata todule OO [Ack Part]: IU
Index | i ame | Flagz | " alue
1000 Device type RO D00FA1.329 (16383001
1003 Device name RO ELZ502-0000
1003 Hardware wersion RO 0z
1004 Software version RO 07
+-1011:0 Restore default parameters RO 14
= 10180 | dentity RO x4
1Mam  Yendor D RO 000000002 [2)
101802 Product code RO 0x09CE3052 [163983442)
1018:02  Revigion RO (007120000 [1245124)
1018:04  Senal number RO (00000000 [o]
+- 10FC:0 Backup parameter handling RO *1<
+--1400:0 Pt RuPDO-Par Chl RO »b <

Fig. 18: Online list
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Channel-based order

The CoE list is available in EtherCAT devices that usually feature several functionally equivalent channels.
For example, a 4-channel analog 0..10 V input terminal also has 4 logical channels and therefore 4 identical
sets of parameter data for the channels. In order to avoid having to list each channel in the documentation,
the placeholder "n" tends to be used for the individual channel numbers.

In the CoE system 16 indices, each with 255 subindices, are generally sufficient for representing all channel
parameters. The channel-based order is therefore arranged in 164,/10,. steps. The parameter range
0x8000 exemplifies this:

* Channel 0: parameter range 0x8000:00 ... 0x800F:255
* Channel 1: parameter range 0x8010:00 ... 0x801F:255
» Channel 2: parameter range 0x8020:00 ... 0x802F:255

This is generally written as 0x80n0.

Detailed information on the CoE interface can be found in the EtherCAT system documentation on the
Beckhoff website.
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4.6 Distributed Clock

The distributed clock represents a local clock in the EtherCAT slave controller (ESC) with the following
characteristics:

e Unit 1 ns
» Zero point 1.1.2000 00:00

» Size 64 bit (sufficient for the next 584 years; however, some EtherCAT slaves only offer 32-bit support,
i.e. the variable overflows after approx. 4.2 seconds)

» The EtherCAT master automatically synchronizes the local clock with the master clock in the EtherCAT
bus with a precision of < 100 ns.

For detailed information please refer to the EtherCAT system description.
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5 Installation

5.1 Installation on mounting rails

Risk of electric shock and damage of device!
Bring the bus terminal system into a safe, powered down state before starting installation,

disassembly or wiring of the Bus Terminals!

WARNING

Assembly

Fig. 19: Attaching on mounting rail

The Bus Coupler and Bus Terminals are attached to commercially available 35 mm mounting rails (DIN rails
according to EN 60715) by applying slight pressure:

1. First attach the Fieldbus Coupler to the mounting rail.

2. The Bus Terminals are now attached on the right-hand side of the Fieldbus Coupler. Join the
components with tongue and groove and push the terminals against the mounting rail, until the lock
clicks onto the mounting rail.

If the Terminals are clipped onto the mounting rail first and then pushed together without tongue and
groove, the connection will not be operational! When correctly assembled, no significant gap should
be visible between the housings.

Fixing of mounting rails

The locking mechanism of the terminals and couplers extends to the profile of the mounting

rail. At the installation, the locking mechanism of the components must not come into con-
Note flict with the fixing bolts of the mounting rail. To mount the mounting rails with a height of
7.5 mm under the terminals and couplers, you should use flat mounting connections (e.g.
countersunk screws or blind rivets).
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Disassembly

Fig. 20: Disassembling of terminal
Each terminal is secured by a lock on the mounting rail, which must be released for disassembly:

1. Pull the terminal by its orange-colored lugs approximately 1 cm away from the mounting rail. In doing
so for this terminal the mounting rail lock is released automatically and you can pull the terminal out of
the bus terminal block easily without excessive force.

2. Grasp the released terminal with thumb and index finger simultaneous at the upper and lower grooved
housing surfaces and pull the terminal out of the bus terminal block.

Connections within a bus terminal block

The electric connections between the Bus Coupler and the Bus Terminals are automatically realized by
joining the components:
» The six spring contacts of the K-Bus/E-Bus deal with the transfer of the data and the supply of the Bus
Terminal electronics.

» The power contacts deal with the supply for the field electronics and thus represent a supply rail within
the bus terminal block. The power contacts are supplied via terminals on the Bus Coupler (up to 24 V)
or for higher voltages via power feed terminals.

Power Contacts
During the design of a bus terminal block, the pin assignment of the individual Bus Termi-
nals must be taken account of, since some types (e.g. analog Bus Terminals or digital 4-

Note channel Bus Terminals) do not or not fully loop through the power contacts. Power Feed
Terminals (KL91xx, KL92xx or EL91xx, EL92xx) interrupt the power contacts and thus rep-

resent the start of a new supply rail.

PE power contact

The power contact labeled PE can be used as a protective earth. For safety reasons this contact mates first
when plugging together, and can ground short-circuit currents of up to 125 A.
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Fig. 21: Power contact on left side

' Possible damage of the device
[ ]

Note that, for reasons of electromagnetic compatibility, the PE contacts are capacitatively
coupled to the mounting rail. This may lead to incorrect results during insulation testing or
Attention | to damage on the terminal (e.g. disruptive discharge to the PE line during insulation testing
of a consumer with a nominal voltage of 230 V). For insulation testing, disconnect the PE
supply line at the Bus Coupler or the Power Feed Terminal! In order to decouple further
feed points for testing, these Power Feed Terminals can be released and pulled at least
10 mm from the group of terminals.

Risk of electric shock!
The PE power contact must not be used for other potentials!

WARNING

5.2 Installation instructions for enhanced mechanical load
capacity

. Risk of injury through electric shock and damage to the device!

Bring the Bus Terminal system into a safe, de-energized state before starting mounting,
disassembly or wiring of the Bus Terminals!

WARNING

Additional checks

The terminals have undergone the following additional tests:

Verification Explanation

Vibration 10 frequency runs in 3 axes

6 Hz < f < 60 Hz displacement 0.35 mm, constant amplitude
60.1 Hz < f < 500 Hz acceleration 5 g, constant amplitude
Shocks 1000 shocks in each direction, in 3 axes

259g,6 ms
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Additional installation instructions

For terminals with enhanced mechanical load capacity, the following additional installation instructions apply:
» Any installation position is permitted
* Use a mounting rail according to EN 60715 TH35-15

» Fix the terminal segment on both sides of the mounting rail with a mechanical fixture, e.g. an earth
terminal or reinforced end clamp

» The maximum total extension of the terminal segment (without coupler) is:
64 terminals (12 mm mounting with) or 32 terminals (24 mm mounting with)

» Avoid deformation, twisting, crushing and bending of the mounting rail during edging and installation of
the rail

* The mounting points of the mounting rail must be set at 5 cm intervals
» Use countersunk head screws to fasten the mounting rail

» The free length between the strain relief and the wire connection should be kept as short as possible. A
distance of approx. 10 cm should be maintained to the cable duct.

5.3 Connection system

Risk of electric shock and damage of device!
Bring the bus terminal system into a safe, powered down state before starting installation,

disassembly or wiring of the Bus Terminals!

WARNING

Overview

The Bus Terminal system offers different connection options for optimum adaptation to the respective
application:

» The terminals of KLxxxx and ELxxxx series with standard wiring include electronics and connection
level in a single enclosure.

» The terminals of KSxxxx and ESxxxx series feature a pluggable connection level and enable steady
wiring while replacing.

» The High Density Terminals (HD Terminals) include electronics and connection level in a single
enclosure and have advanced packaging density.

Standard wiring

Fig. 22: Standard wiring

The terminals of KLxxxx and ELxxxx series have been tried and tested for years.
They feature integrated screwless spring force technology for fast and simple assembily.
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Pluggable wiring

Fig. 23: Pluggable wiring

The terminals of KSxxxx and ESxxxx series feature a pluggable connection level.

The assembly and wiring procedure for the KS series is the same as for the KLxxxx and ELxxxx series.
The KS/ES series terminals enable the complete wiring to be removed as a plug connector from the top of
the housing for servicing.

The lower section can be removed from the terminal block by pulling the unlocking tab.

Insert the new component and plug in the connector with the wiring. This reduces the installation time and
eliminates the risk of wires being mixed up.

The familiar dimensions of the terminal only had to be changed slightly. The new connector adds about 3
mm. The maximum height of the terminal remains unchanged.

A tab for strain relief of the cable simplifies assembly in many applications and prevents tangling of individual
connection wires when the connector is removed.

Conductor cross sections between 0.08 mm? and 2.5 mm? can continue to be used with the proven spring
force technology.

The overview and nomenclature of the product names for KSxxxx and ESxxxx series has been retained as
known from KLxxxx and ELxxxx series.

High Density Terminals (HD Terminals)

f

Fig. 24: High Density Terminals

The Bus Terminals from these series with 16 connection points are distinguished by a particularly compact
design, as the packaging density is twice as large as that of the standard 12 mm Bus Terminals. Massive
conductors and conductors with a wire end sleeve can be inserted directly into the spring loaded terminal
point without tools.

Wiring HD Terminals
The High Density (HD) Terminals of the KLx8xx and ELx8xx series doesn't support steady
wiring.

Note

Ultrasonically "bonded" (ultrasonically welded) conductors

Ultrasonically “bonded" conductors

It is also possible to connect the Standard and High Density Terminals with ultrasonically

"bonded" (ultrasonically welded) conductors. In this case, please note the tables concern-
Note ing the wire-size width [» 34] below!
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Wiring

Terminals for standard wiring ELxxxx / KLxxxx and terminals for steady wiring
ESxxxx / KSxxxx

Fig. 25: Mounting a cable on a terminal connection

Up to eight connections enable the connection of solid or finely stranded cables to the Bus Terminals. The
terminals are implemented in spring force technology. Connect the cables as follows:

1. Open a spring-loaded terminal by slightly pushing with a screwdriver or a rod into the square opening
above the terminal.

2. The wire can now be inserted into the round terminal opening without any force.
3. The terminal closes automatically when the pressure is released, holding the wire securely and

permanently.
Terminal housing ELxxxx, KLxxxx ESxxxx, KSxxxx
Wire size width 0.08 ... 2,5 mm? 0.08 ... 2.5 mm?
Wire stripping length 8...9mm 9..10 mm

High Density Terminals ELx8xx, KLx8xx (HD)

The conductors of the HD Terminals are connected without tools for single-wire conductors using the direct
plug-in technique, i.e. after stripping the wire is simply plugged into the contact point. The cables are
released, as usual, using the contact release with the aid of a screwdriver. See the following table for the
suitable wire size width.

Terminal housing High Density Housing

Wire size width (conductors with a wire end sleeve) 0.14... 0.75 mm?

Wire size width (single core wires) 0.08 ... 1.5 mm?

Wire size width (fine-wire conductors) 0.25 ... 1.5 mm?

Wire size width (ultrasonically “bonded" conductors) only 1.5 mm? (see notice
[» 3311)

Wire stripping length 8...9mm
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Shielding

Shielding
Analog sensors and actors should always be connected with shielded, twisted paired wires.
Note

54 Mounting of Passive Terminals

Hint for mounting passive terminals
EtherCAT Bus Terminals (ELxxxx / ESxxxx), which do not take an active part in data trans-

fer within the bus terminal block are so called Passive Terminals. The Passive Terminals
Note have no current consumption out of the E-Bus To ensure an optimal data transfer, you
must not directly string together more than 2 Passive Terminals!

Examples for mounting passive terminals (highlighted)
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Fig. 26: Correct configuration
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Fig. 27: Incorrect configuration
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5.5 Installation positions

' Constraints regarding installation position and operating temperature range
[ ]

Please refer to the technical data for a terminal to ascertain whether any restrictions re-
garding the installation position and/or the operating temperature range have been speci-
Attention | fied. When installing high power dissipation terminals ensure that an adequate spacing is
maintained between other components above and below the terminal in order to guarantee
adequate ventilation!

Optimum installation position (standard)

The optimum installation position requires the mounting rail to be installed horizontally and the connection
surfaces of the EL/KL terminals to face forward (see Fig. “Recommended distances for standard installation
position”). The terminals are ventilated from below, which enables optimum cooling of the electronics through
convection. "From below" is relative to the acceleration of gravity.
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Fig. 28: Recommended distances for standard installation position

Compliance with the distances shown in Fig. “Recommended distances for standard installation position” is
recommended.
Other installation positions

All other installation positions are characterized by different spatial arrangement of the mounting rail - see
Fig “Other installation positions”.

The minimum distances to ambient specified above also apply to these installation positions.
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Fig. 29: Other installation positions

5.6 Shielding concept

Together with the shield busbar, the prefabricated cables from Beckhoff Automation offer optimum protection
against electromagnetic interference.

Connection of the motor cable to the shield busbar

Fasten the shield busbar supports 1 to the DIN rail 2. The DIN rail 2 must be in contact with the metallic rear
wall of the control cabinet over a wide area. Install the shield busbar 3 as shown below.
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Fig. 30: Shield busbar

Connect the cores 4 of the motor cable 5, then attach the copper-sheathed end 6 of the motor cable 5 with
the shield clamp 7 to the shield busbar 3. Tighten the screw 8 to the stop.

Fasten the PE clamp 9 to the shield busbar 3. Clamp the PE core 10 of the motor cable 5 under the PE
clamp 9.

Fig. 31: Shield connection

Connection of the feedback cable

The shield of the feedback cable is connected via the metallic plug fastener when screwing the feedback
plug onto the AM3100.

On the terminal side the shield can also be connected.. Connect the cores of the feedback cable and attach
the copper-sheathed end of the feedback cable to the shield busbar 3 with the shield clamp 7. The motor
cable and the feedback cable can be connected to the shield clamp 7 with the screw 8.

5.7 Notes on current measurements using Hall sensors

The device described in this documentation features one or several integrated Hall sensor for the purpose of
current measurements.

During this process, the Hall sensor monitors the magnetic field generated by a current flowing through a
conductor.

In order to prevent compromising the measurement we recommend screening exterior magnetic fields from
the device, or to keep such fields at an adequate distance.
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Fig. 32: Note

Background

A current-carrying conductor generates a magnetic field around it according to
B=yp,*1/(2m*d)

with

B [Tesla] magnetic field

MO = 4*1*107 [H/m] (assumption: no magnetic shielding)

I [A] current

d [m] distance to conductor

Interference from external magnetic fields
The magnetic field strength should not exceed a permitted level all around the device.
In practice this equates to a recommended minimum distance between a conductor and the
Note device surface as follows:
- Current 10 A: 12 mm
- Current 20 A: 25 mm
- Current 40 A: 50 mm

Unless specified otherwise in the device documentation, stringing together modules (e.g.
terminal blocks based on a 12 mm grid) of same type (e.g. EL2212-0000) is permitted.
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5.8

EL72x1-0010 - LEDs and connection

EL7201-0010
. E7201 e
RUN e i ' Drive Ok
L] Limit
Read OCT Warning
ENaDe e i i1 Error

Fig. 33: EL7201-0010 - LEDs

1 e I C. Verrs.

LEDs
LED Color Meaning
RUN green This LED indicates the terminal's operating state:
off State of the EtherCAT State Machine [P 77]: INIT = initialization of the terminal
flashing State of the EtherCAT State Machine: BOOTSTRAP = function for firmware updates
rapidly » 192] of the terminal
flashing State of the EtherCAT State Machine: PREOP = function for mailbox communication and
different standard-settings set
single flash |State of the EtherCAT State Machine: SAFEOP = verification of the Sync Manager [» 771
channels and the distributed clocks.
Outputs remain in safe state
on State of the EtherCAT State Machine: OP = normal operating state; mailbox and process
data communication is possible
Drive OK green on Driver stage ready for operation
Limit orange on The LED is linked with bit 11 of the status word (MDP742 [» 171] / DS402 [» 151]) (internal
limit active)
Limit reached (e.g. torque or speed limit)
Read OCT green flashing The electronic type plate is being read
off The reading of the electronic type plate has been completed
Warning orange flashing Error while reading the type plate
on The LED is linked with bit 7 of the status word (MDP742 [» 171]/ DS402 [» 151]) (warning)
The “Warning” threshold value is exceeded.
12T model
Temperature (80°C) exceeded
Voltage
Enable green on The LED is linked with the bits 1 and 2 of status word (MDP742 [» 171] / DS402 [» 151]) (if
"Switched on" or "Operation enabled")
Driver stage enabled
Error red on The LED is linked with bit 3 of the status word (MDP742 [» 171] / DS402 [» 151]) (fault)
The “Error” threshold value is exceeded.
Overcurrent
Voltage not available
Resolver not connected
Max. temperature (100°C) exceeded
+24 \/ via power [green on 24V voltage supply for the terminal is present.
contacts
DC link supply green on Voltage for the DC link supply is present.
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Fig. 34: EL7201-0010 - Connection
Terminal point |Name Comment
1 OCT + Positive input of the absolute feedback
2 Input 1 Digital input 1
3 +24 'V Power contact +24 V
4 U Motor phase U
5 W Motor phase W
6 Brake + Motor brake +
7 50V DC link supply + (8...50 V)
8
9 OCT - Negative input of the absolute feedback
10 Input 2 Digital input 2
11 oV Power contact 0 V
12 \% Motor phase V
13 n.c. not connected
14 Brake GND Motor brake 0 V
15 oV DC link 0 V supply
16
EL7211-0010
I HI2 e m

Run | Drive Ok
Limit
Read OCT | Warning
Enable | Error

24V | DC Vers, ——0owng»

1
1
El
4
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Fig. 35: EL7211-0010 - LEDs
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LEDs
LED Color Meaning
RUN green This LED indicates the terminal’'s operating state:
off State of the EtherCAT State Machine [P 77]: INIT = initialization of the terminal
flashing State of the EtherCAT State Machine: BOOTSTRAP = function for firmware updates
rapidly [» 192] of the terminal
flashing State of the EtherCAT State Machine: PREOP = function for mailbox communication and
different standard-settings set
single flash |State of the EtherCAT State Machine: SAFEOP = verification of the Sync Manager [» 77]
channels and the distributed clocks.
Qutputs remain in safe state
on State of the EtherCAT State Machine: OP = normal operating state; mailbox and process
data communication is possible
Drive OK green on Driver stage ready for operation
Limit orange on The LED is linked with bit 11 of the status word (MDP742 [» 171] / DS402 [» 151]) (internal
limit active)
Limit reached (e.g. torque or speed limit)
Read OCT green flashing The electronic type plate is being read
off The reading of the electronic type plate has been completed
Warning orange flashing Error while reading the type plate
on The LED is linked with bit 7 of the status word (MDP742 [» 171] / DS402 [» 151]) (warning)
The “Warning” threshold value is exceeded.
12T model
Temperature (80°C) exceeded
Voltage
Enable green on The LED is linked with the bits 1 and 2 of status word (MDP742 [» 171] / DS402 [» 151]) (if
"Switched on" or "Operation enabled")
Driver stage enabled
Error red on The LED is linked with bit 3 of the status word (MDP742 [» 171] / DS402 [» 151]) (fault)
The “Error” threshold value is exceeded.
Overcurrent
Voltage not available
Resolver not connected
Max. temperature (100°C) exceeded
+24 \/ via power [green on 24V voltage supply for the terminal is present.
contacts
DC link supply green on Voltage for the DC link supply is present.
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Fig. 36: EL7211-0010 - Connection
Terminal point Name Comment
1 OCT + Positive input of the absolute feedback
2 Input 1 Digital input 1
3 +24 'V Power contact +24 V
4 U Motor phase U
5 W Motor phase W
6 Brake + Motor brake +
7 50V DC link supply + (8...50 V)
8
9 OCT - Negative input of the absolute feedback
10 Input 2 Digital input 2
11 oV Power contact 0 V
12 \% Motor phase V
13 n.c. not connected
14 Brake GND Motor brake 0 V
15 oV DC link 0 V supply
16
1'-16' n.c.
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6 Commissioning

6.1 TwinCAT 2.1x

6.1.1 Installation of the TwinCAT real-time driver

In order to assign real-time capability to a standard Ethernet port of an IPC controller, the Beckhoff real-time
driver has to be installed on this port under Windows.

This can be done in several ways. One option is described here.

In the System Manager call up the TwinCAT overview of the local network interfaces via Options -> Show
Real Time Ethernet Compatible Devices.

File Edit Actions Wew | Options Help
DwE & [ Show Real Time Ethernet Compatible Devices...

Fig. 37: System Manager option

Installation of TwinCAT RT-Ethernet Adapters

— Ethernet Adapters
Elﬂ Inztalled and ready to uze devices
B8 LAN3 - TwinCAT Intel PCI Ethernet Adapter (Gigatit) Iristal |
- E 100M - TwinCAT Antel PCI Ethemet Adapter Fr |
: - EHE 16 - TwinCAT ntel PCI Ethemet Adapter [Gigahit]
- H@ Compatible devices nind |
- H@ Incompatible devices
‘- H8 Dizabled devices Enable |
Disable |
[ Show Bindings

Fig. 38: Overview of network interfaces

Interfaces listed under “Compatible devices” can be assigned a driver via the “Install” button. A driver should
only be installed on compatible devices.

A Windows warning regarding the unsigned driver can be ignored.

Alternatively, the compatible Ethernet ports can be viewed in the System Manager via EtherCAT properties.

g E\;STEEH-F;E:;E;;EHDH General EIMIiﬁ?rE&T Online || Cok - Online
i il © Motk Adzie
=B 1/0 Devices ®0sMNDIs)  QFC O DPR&M
%;I!E::;;E Eereib] Description: 15 (Intel{R) PRO/1000 PM Network Connection - Packet Sched |
Device Name:  [\DEVICE\{2E5547C2 AFB8-4842-49B8-7TCODE 2444BF O} [
PCI Bus/Slot: | L Search... ]
MAC Address: 0001 05 05 9 54 | | Compatible Devices... ||
IP Address: |169.254.1.1 [255.255.0.0) i

Fig. 39: EtherCAT device properties
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After the installation the driver appears activated in the Windows overview for the network interface
(Windows Start -->System Properties -> Network)

-+ 1G Properties

General | Authentication | Advanced

Connect uging:
ES TwinCAT-Intel PCl Ethernet Adapter [

Thiz canhection uzes the fallowing items:

="t Client for Microsoft Metworks &
.El File and Printer Sharing for Microzoft Metwaorks
105 Packet Scheduler

S TwinCAT Ethernet Protocol |
4 |

| £

[ [natall.. ] [ Uninstall ] [ Froperties

Dezcription
Allovwz pour compuker o access resources o a Microzoft
niebwarl.

Show ican in notification area when connected
Matify me when thiz connection haz imited ar no connectivity

ak. ] [ Cancel

Fig. 40: Windows propetrties of the network interface

Other possible settings are to be avoided:

EL72x1-0010 Version: 2.0
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Installation of TwinCAT RT-Ethernet Adapters

Ethemet Adapters

- use

= l‘-'{ LaN-erbindung - TwinCAT -Intel PCI Ethernet Adapter [Gigabit)
fo [W] s TwinCAT Ethemet Protacol

Compatible devices

Incompatible devices

l_-'lf LANerbindung 2 - Intel(R] 82579LM Gigabit Network Connection

Dizabled devices

Driver OK

sl

Update List
Enable
Disable

¥ Show Bindings

Installation of TwinCAT RT-Ethernet Adapters

Ethernet Adapters

i TwinCAT Ethemet Protocol for all Network Adapters
@ TwinCAT Rt-Ethemet Intermediate Driver

E-E¥ LN Verbindung - TwinCAT Intel PCI Ethernet Adapter (Gigabit]
i TwinCAT Ethemet Protocol for all Network Adapters

: DE TwinCAT RtEthemet Intermediate Driver

Compatible devices

Incompatible devices

Disabled devices

WRONG: both driver enabled

==

Update List
Enable
Dizable

I¥ Show Bindings

Installation of TwinCAT RT-Ethernet Adapters

Ethernet Adapters

| d and ready
Compatible devices
- l‘-'f L&M-erbindung - TwinCAT Antel PCI Ethernet Adapter (Gigabit]
o 18 TwinCAT REEthemet Intemmediate Driver
Incompatible devices
= l‘-'F LN Verbindung 2 - Intel[R] 82579LM Gigabit Network Connection
o [2]B TwinCAT RtEthemet Intermediate Driver
Disabled devices

WRONG: Intermediate enabled

==

Update List
Enable
Dizable

¥ Show Bindings

Installation of TwinCAT RT-Ethernet Adapters

Ethemet &dapters

]
B ;" Compatible devices
Bl l‘:" LaNYerbindung - TwinCAT-Intel PCI Ethernet Adapter (Gigabit)
“o W] s TwinCAT Ethemet Pratocol for all Metwark Adapters
;l‘ Incompatible devices
| E-EF LANVerbindung 2 - Intel(R) 82579LM Gigabit Netwark Connection
: i [Wf] s TwinCAT Ethemet Protocol for all Metwork Adapters
i Disabled devices

WRONG: enabled for all network adapters

d and ready

s

Update List
Enable
Dizable

¥ Show Bindings

Installation of TwinCAT RT-Ethernet Adapters

Ethemnet Adapters

¥ ] -d and re:
Compatible devices
2 LAN-Verbindung - Intel[R) 82574L Gigabit Metwork Connection
Incompatible devices

: l.:" LAN Yerbindung 2 - Intel(R] 82579LM Gigabit Metwork Connection
W Disabled devices

WRONG: no TwinCAT driver

==

Update List
Enable
Dizable

[~ Show Bindings

Fig. 41: Incorrect driver settings for the Ethernet port

IP address of the port used

IP address/DHCP

In most cases an Ethernet port that is configured as an EtherCAT device will not transport
general IP packets. For this reason and in cases where an EL6601 or similar devices are

Note used it is useful to specify a fixed IP address for this port via the “Internet Protocol TCP/IP”

driver setting and to disable DHCP. In this way the delay associated with the DHCP client
for the Ethernet port assigning itself a default IP address in the absence of a DHCP server
is avoided. A suitable address space is 192.168.x.x, for example.
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_i. 1G Properties

General | Authertication | Advanced

Connect using:

B8 TwinCAT-Intel PCI Ethernet Adapter | Configure. ..

Thiz connection uzes the fallowing items;

Bl 05 Packet Scheduler
%= TwinCAT Ethernet Protocol
| Imternet Pratocol [TCRAF |

(3]

W

< il

Inztall... Irinztall Froperties

Internet Protocol {TCP/IP) Properties

General

Y'ou can get |P zettings azsigned automatically if pour network, suppoar
thiz capability. Dtherwize, you need to ask your network, administrator

the appropnate P zettings.

() Obtain an IP address automatically
I-@} Idze the following |F address: I
IP address: KT

Fig. 42: TCP/IP setting for the Ethernet port
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6.1.2 Notes regarding ESI device description

Installation of the latest ESI device description

The TwinCAT EtherCAT master/System Manager needs the device description files for the devices to be
used in order to generate the configuration in online or offline mode. The device descriptions are contained
in the so-called ESI files (EtherCAT Slave Information) in XML format. These files can be requested from the
respective manufacturer and are made available for download. An *.xml file may contain several device
descriptions.

The ESI files for Beckhoff EtherCAT devices are available on the Beckhoff website.

The ESI files should be stored in the TwinCAT installation directory (default TwinCAT2: C:\TwinCAT\IO
\EtherCAT). The files are read (once) when a new System Manager window is opened, if they have changed
since the last time the System Manager window was opened.

A TwinCAT installation includes the set of Beckhoff ESI files that was current at the time when the TwinCAT
build was created.

For TwinCAT 2.11/TwinCAT 3 and higher, the ESI directory can be updated from the System Manager, if the
programming PC is connected to the Internet (Option -> “Update EtherCAT Device Descriptions”)

Fle Edit Actions View | Oplions Help
| D@ @ H <& % update EtherCAT Device Descriptions..

Fig. 43: For TwinCAT 2.11 and higher, the System Manager can search for current Beckhoff ESI files auto-
matically, if an online connection is available

ESI
m The *.xml files are associated with *.xsd files, which describe the structure of the ESI XML

files. To update the ESI device descriptions, both file types should therefore be updated.
Note

Device differentiation

EtherCAT devices/slaves are distinguished by 4 properties, which determine the full device identifier. The
EL2521-0025-1018 ID consists of

« family key “EL”

* name “2521”

* type “0025”

+ and revision “1018”

MName
| p— |
(EL2521-0025-1018)

| B

Revision

Fig. 44: Identifier structure

The order identifier consisting of name + type (here: EL2521-0010) describes the device function. The
revision indicates the technical progress and is managed by Beckhoff. In principle, a device with a higher
revision can replace a device with a lower revision, unless specified otherwise, e.g. in the documentation.

Each revision has its own ESI description. See further notes [P 8].

Online description

If the EtherCAT configuration is created online through scanning of real devices (see section Online setup)
and no ESI descriptions are available for a slave (specified by name and revision) that was found, the
System Manager asks whether the description stored in the device should be used. In any case, the System
Manager needs this information for setting up the cyclic and acyclic communication with the slave correcily.
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Mew device type found [EL2521 - 'ELZE2T 1K, Pulze Train Auzgang'].
FroductBevizion ELZ527-0000-1019

lze avalable online description instead

[ apply to al

Mo

Fig. 45: OnlineDescription information window

In TwinCAT 3.x a similar window appears, which also offers the Web update:

TwinCAT XAE

Mew device twpe found [ELEN0T - 'ELEN0T Schiittstels [RS232].
ProductR evigion Ak 30206-0000-001 7

|lze available online description instead [YES] or ty to load appropriate dezcriptions from the web

[ Apply to all ez [ [a] Online ESI Update Mweb access required)...

Fig. 46: Information window OnlineDescription, TwinCAT 3.x

If possible, the Yes is to be rejected and the required ESl is to be requested from the device manufacturer.
After installation of the XML/XSD file the configuration process should be repeated.
! v" If a scan discovers a device that is not yet known to TwinCAT, distinction has to be
made between two cases. Taking the example here of the EL2521-0000 in the revision
Attention 1019

a)no ESl is present for the EL2521-0000 device at all, either for the revision 1019 or for
an older revision. The ESI must then be requested from the manufacturer (in this case
Beckhoff).

b)an ESl is present for the EL2521-0000 device, but only in an older revision, e.g. 1018 or
1017.
In this case an in-house check should first be performed to determine whether the
spare parts stock allows the integration of the increased revision into the configuration
at all. A new/higher revision usually also brings along new features. If these are not to
be used, work can continue without reservations with the previous revision 1018 in the
configuration. This is also stated by the Beckhoff compatibility rule.

Changing the ‘usual’ configuration through a scan

Refer in particular to the chapter ‘General notes on the use of Beckhoff EtherCAT IO components’ and for
manual configuration to the chapter ‘Configuration creation — manual’

If the OnlineDescription is used regardless, the System Manager reads a copy of the device description from
the EEPROM in the EtherCAT slave. In complex slaves the size of the EEPROM may not be sufficient for the
complete ESI, in which case the ESI would be incomplete in the configurator. The route via the ESl files is
therefore recommended.

The System Manager creates a new file “OnlineDescription0000...xml” its ESI directory, which contains all
ESI descriptions that were read online.

CnlineDescriptionCache00000002 , xmil
Fig. 47: File OnlineDescription.xml created by the System Manager
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If slaves are added manually to the configuration at a later stage, slaves created in the manner described
above are indicated by an arrow, see Fig. “Arrow indicates ESI recorded from OnlineDescription”, EL2521.

Add EtherCAT device at port B (E-Bus) of Term 3 (EL2521)

Search: |ELZ M ame: Multiple:

Tuvpe: = ﬁ_% Beckhoff Automation GmbH

.j Safety Terminalz

Ellj Crigital Output Terminals [ELZxm)
M EL2002 2Ch. Dig. Output 24, 0,54

B E| 2004 4Ch, Dig. Output 24, 0,54

----- n 032 2Ch. Dig. Output 24, 24 Diag

20271 1. Pulze Train Ausgang

Fig. 48: Arrow indicates ESI recorded from OnlineDescription

If such ESI files are used and the manufacturer's files become available later, the file OnlineDescription.xml
should be deleted as follows:

+ close all System Manager windows
+ restart TwinCAT in Config mode

+ delete "OnlineDescription0000...xmI"
« restart TwinCAt System Manager

This file should not be visible after this procedure, if necessary press <F5> to update

OnlineDescription for TwWinCAT 3.x
In addition to the file described above "OnlineDescription0000...xml" , a so called EtherCAT

cache with new discovered devices is created by TwinCAT 3.x (e.g. under Windows 7)C:
Note \User\[USERNAME]\AppData\Roaming\BeckhofATwinCAT3\Components\Base\EtherCAT-
Cache.xml (Please note the language settings of the OS!)You have to delete this file, too.

Faulty ESI file

If an ESI file is faulty and the System Manager is unable to read it, the System Manager brings up an
information window.

TwinCAT System Manager il

'E Error parsing EEherCAT device description!
- File 'C A\ TwinCAT oV ERherC AT\ Beckhoff ELS:x:, xml
Device 'EL9999'
PDi2 "Skatus Us' is assigned ko a not existing Sync Manager instance (0]

Description will be ignored.

ik,

Fig. 49: Information window for faulty ESI file

Reasons may include:
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 Structure of the *.xml does not correspond to the associated *.xsd file --> check your schematics
+ Contents cannot be translated into a device description --> contact the file manufacturer
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6.1.3 Offline configuration creation (master: TwWinCAT 2.x)

Distinction between Online and Offline

The distinction between online and offline refers to the presence of the actual I/0 environment (drives,
terminals). If the configuration is to be prepared in advance of the system configuration as a programming
system, e.g. on a laptop, this is only possible in “Offline configuration” mode. In this case all components
have to be entered manually in the configuration, e.g. based on the electrical design.

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

In any case, during each startup the EtherCAT master checks whether the slaves it finds match the
configuration. This test can be parameterised in the extended slave settings.

m Installation of the latest ESI-XML device description

The TwinCAT EtherCAT master/System Manager needs the device description files for the
devices to be used in order to generate the configuration in online or offline mode. The de-
Note vice descriptions are contained in the so-called ESI files (EtherCAT Slave Information) in

XML format. These files can be requested from the respective manufacturer and are made
available for download. The ESIs for Beckhoff EtherCAT devices are provided on the Beck-

hoff website. The ESI files should be saved in the TwinCAT installation directory (default:
C:\TwinCAT\IO\EtherCAT ). The files are read (once) when a new System Manager win-
dow is opened.A TwinCAT installation includes the set of Beckhoff ESI files that was cur-
rent at the time when the TwinCAT build was created.

For TwinCAT 2.11 and higher, the ESI directory can be updated from the System Manager, if the
programming PC is connected to the Internet (Option -> “Update EtherCAT Device Descriptions”)

Fle Edit Actions View | Options Heip
| D@ @ M4 % update EtherCAT Device Descriptions...

Fig. 50: Updating of the ESI directory

The following conditions must be met before a configuration can be set up:
* the EtherCAT device must be created/defined in the System Manager [» 52]
* the EtherCAT slaves must be defined [» 54]

Creating the EtherCAT device

Create an EtherCAT device in an empty System Manager window.
Fle Edit aActions View Options Help
IDEFEHE|EE| Y RRS | 4d =
w-Bl SYSTEM - Configuration
&R NC - Configuration
BR PLC - Configuration
=8 Lo - Configuration
L TIO Devices

PN e pevce. |

Fig. 51: Append EtherCAT device

Select type ‘EtherCAT’ for an EtherCAT 1/O application with EtherCAT slaves. For the present publisher/
subscriber service in combination with an EL6601/EL6614 terminal select “EtherCAT Automation Protocol
via EL6601”.
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Type: -0 Beckhoff Lightbus
[-&f Profibus OF
8% Profingt
€ CAMNopen
= DeviceMeat/ Ethernet [fF
E-fff SERCOS interface
=7 EtherCAT
e £ erCAT)
B3 EtherCAT Automotion Protocol vie ELERNT, EtherCAT
[3-%¥ Ethemet

Fig. 52: Selecting the EtherCAT connection (TwinCAT 2.11)

Type: F-1i0 Beckhaff Lightbus
-8 Profibuz DP

iﬁ’ Profinet

&€t CaMopen

=== DeviceMet / Ethemet /P
&-##f SERCOS interface
-5 EtheCAT
= EEE

-~ == EtherCAT Slave

.ﬂ EtherCAT Autamation Protocal wvia ELEE0T, EtherCAT
I'_'l_ﬂ'J Etherret

Fig. 53: Selecting the EtherCAT connection (TwinCAT 2.11 R2)
Then assign a real Ethernet port to this virtual device in the runtime system.

Device Found At

[hone]

1008 [Intel[R] PROADOYE Mebwork. Connection - Packet Scheduler b
LAM3 [Intel(R) 32541ER Bazed Gigabit Ethernet Contraller - Packet Sck Cancel
1G [Intel(R] PROA000 PR Metwark Connection - Packet Scheduler ki

I H
e
(%)

(*) Unuzed
Cal

Fig. 54: Selecting the Ethernet port

This query may appear automatically when the EtherCAT device is created, or the assignment can be set/
modified later in the properties dialog (see Fig. “EtherCAT properties dialog”).
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[ B84 SYSTEM - Configuration y .
g N - Configuration _General il-‘ﬁ-daptEfli_ET?_rEﬁ.T Dnlingl_ CoE - Online

----- BA PLC - Configuration

EI. I/ - Configuration RN
=B 1/0 Devices (®) 0% [NDIS) O PCl () DPR&M
%@I!E::‘;ZE Ehere ] Description: 15 (Intel{F) PRO/1000 PM Network Connection - Packet Sched |
Device Name:  |\DEVICE\{2E5547C2-4FE8-4842-4988-7C0DE 2444BF 0} i
PCI Bus/Slot ! Ll Search.. |
MAC Address: 0001 05 05 9 54 | [ Compatible Devices... |
IP &ddress: 169.254.1.1 [255.255.0.0) i

[ Promizcuous Mode [uze with Metmanireshark anly)
[]vitual Device Names

(") Adapter Reference
Adapter:

Freern Cycle [ms): |r4

Fig. 55: EtherCAT properties dialog

Selecting the Ethernet port

Ethernet ports can only be selected for EtherCAT devices for which the TwinCAT real-time

driver is installed. This has to be done separately for each port. Please refer to the respec-
Note tive installation page.

Defining EtherCAT slaves

Further devices can be appended by right-clicking on a device in the configuration tree.

= 1/0 - Configuration
=88 /O Devices
RN Device 1 (Ethercar)
&8 Mappngs =} Append Bo... |

¥ Delkete Device

Fig. 56: Appending EtherCAT devices

The dialog for selecting a new device opens. Only devices for which ESI files are available are displayed.

Only devices are offered for selection that can be appended to the previously selected device. Therefore the
physical layer available for this port is also displayed (Fig. “Selection dialog for new EtherCAT device”, A). In
the case of cable-based Fast-Ethernet physical layer with PHY transfer, then also only cable-based devices
are available, as shown in Fig. “Selection dialog for new EtherCAT device”. If the preceding device has
several free ports (e.g. EK1122 or EK1100), the required port can be selected on the right-hand side (A).
Overview of physical layer

» “Ethernet”: cable-based 100BASE-TX: EK couplers, EP boxes, devices with RJ45/M8/M12 connector
» “E-Bus”: LVDS “terminal bus”: EL/ES terminals, various modular modules

The search field facilitates finding specific devices (TwinCAT 2.11 or higher).
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search: [N  cre:  [Tem Muiple: — [1 = | oK |

Type: B Beckhoff Automation GmbH Cancel |
# ¥ Communication Terminals (ELGxxx)
=B System Cauplers
EK1100 EtherZAT Coupler (2A E-Bus)
EEI101 EtherCAT Coupler (2A E-Bus, 1D switch) A
EKI200-5000 EtherCAT Power supphy (24 E-Bus) A
EE1501 EtherCAT Coupler (24 E-Bus, Fx-MuliMode, 1D switch) ‘m16)
EKI501-0010 EtherCAT Coupler (24 E-Bus, F-Singlehade, ID swilch)
Z1100-0004 EtherCAT Power supphy (24 E-Bus)
@ % Terminal Couplers (BK1xe, ILooocE110) I CReTe)

=™ Customer specifiic Terminals

[+ B8 EtherCAT Fieldbus Boxes (EPwo)

= EtherCAT PC card

w1 Orives

[+ |8 Ethernet Fort A ultiplien{CLI250m0)

#-%F EvaBosard (Interdaces)

- %¥ EvaBoard (Sample Source Demos)

= B8 EtherCAT Piggyback contraller boards (FE1:44)
-elr IDE GmbH

Pot————

= E=EEE

e

[T Extended Information [T ShowHidden Devicas [~ Show Sub Groups

Fig. 57: Selection dialog for new EtherCAT device

By default only the name/device type is used as selection criterion. For selecting a specific revision of the
device the revision can be displayed as “Extended Information”.

Add EtherCAT device at port B (E-Bus) of Term 1 (EK1100)

Search: IE!EE?‘I Marme: |"|"erm 2 Multiple: 1 :
Type: Bt Beckholf Automation GmbH

=™ Digital Output Tamminals (ELMew)
- EL2521 1Ch, Pulse Train Oulput (EL2521-0000-1019)
B EL?521-0024 1Ch. Pulse Train 249y DC Cwtgut (EL2521-0024-1018)
B EL2521-0025 1Ch. Pulsa Train 24v DC OQuiput negative  (EL2521-0025-1018)
- B EL2521-0124 1Ch, Pulse Train 24v DC Qutput Capture/Compare  (EL2521-01 24-001
B E2621-1001 1Ch. Fulse Train Output (EL2521-1001-1018)

4] / | 3l

[+ Extended Information [ Show Hidden Devices| [ Show

Fig. 58: Display of device revision

In many cases several device revisions were created for historic or functional reasons, e.g. through
technological advancement. For simplification purposes (see Fig. “Selection dialog for new EtherCAT
device”) only the last (i.e. highest) revision and therefore the latest state of production is displayed in the
selection dialog for Beckhoff devices. To show all device revisions available in the system as ESI
descriptions tick the “Show Hidden Devices” check box, see Fig. “Display of previous revisions”.

EL72x1-0010 Version: 2.0 55



Commissioning BEGKHOFF
Add EtherCAT device at port B (E-Bus) of Term 1 (EK1100)

Search:  [el2521 Name:  |Term2 Mulliple: |1 z
Type: B-i Beckhoff Automation Grb

=™ Digital Output Terminals (ELS0x)

=™ EL2521 1Ch, Pulze Train Culput (EL2521-0000-1019)
B EL2521 1Ch, Pulse Train Output (EL2521-0000-0000)
™ EL2521 1Ch. Pulse Train Output (EL2521-0000-1016)
™ EL?521 1Ch. Pulse Train Output (EL2521-0000-1017)
W EL2521 1Ch. Pulse Train Output (EL2521-0000-1018)

=™ EL2521-0024 1Ch, Pulse frain 24v DC Oulput (EL2521-0024-1018)
B EL2521-0024 1Ch. Pulsk Train 24 DC Output (EL2521-0024-1015)
B EL2521-0024 1Ch. Pulse\Train 24 DC Output (EL2521-0024-1017)

4| '\ |l

[v Extended information [+ | Shaw Hidden Devices | [ Shaw

Fig. 59: Display of previous revisions

m Device selection based on revision, compatibility

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

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

This also enables subsequent replacement of devices without changing the configuration
(different specifications are possible for drives).

Example:

If an EL2521-0025-1018 is specified in the configuration, an EL2521-0025-1018 or higher (-1019, -1020) can
be used in practice.

Name
1
(ELEE21-0025-10718)

—
Revision

Fig. 60: Name/revision of the terminal

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

In this case the process image of the device is shown in the configuration tree and can be parameterised as
follows: linking with the task, CoE/DC settings, plug-in definition, startup settings, ...
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= Yo - Configuration
- 5@ 1/O Devices
- Device 1 (EtherCAT)
-=f= Device 1-Image
-=f= Device 1-Image-Info
- %1 Inputs
- §l Outputs
=8 InfoData
=i Term 1 (EK1100)
I%_l---t InfoData
91 State
=
- g1 PTO Status
Iél---ébT Status
----- ! Sel. Ack/End counter
----- %! Ramp active
----- %] Status of input target
----- &1 Status of input zero
----- <1 Error
----- ©T Sync error
----- %! TxPDO Toggle
- &1 ENC Status compact
- §l PTO Control
+- @l PTO Target compact
£
£
[

- @l ENC Control compact
- @ WeState
- & InfoData

Fig. 61: EtherCAT terminal in the TwinCAT tree
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6.1.4  Online configuration creation ‘scanning’ (master: TwinCAT 2.x)

Distinction between Online and Offline
Distinction between Online and Offline

The distinction between online and offline refers to the presence of the actual /0 environment (drives,
terminals). If the configuration is to be prepared in advance of the system configuration as a programming
system, e.g. on a laptop, this is only possible in “Offline configuration” mode. In this case all components
have to be entered manually in the configuration, e.g. based on the electrical design.

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

In any case, during each startup the EtherCAT master checks whether the slaves it finds match the
configuration. This test can be parameterised in the extended slave settings.

m Installation of the latest ESI-XML device description

The TwinCAT EtherCAT master/System Manager needs the device description files for the
devices to be used in order to generate the configuration in online or offline mode. The de-
Note vice descriptions are contained in the so-called ESI files (EtherCAT Slave Information) in
XML format. These files can be requested from the respective manufacturer and are made
available for download. The ESls for Beckhoff EtherCAT devices are provided on the Beck-
hoff website. The ESI files should be saved in the TwinCAT installation directory (default:
C:A\TwinCAT\IO\EtherCAT ). The files are read (once) when a new System Manager win-
dow is opened.A TwinCAT installation includes the set of Beckhoff ESI files that was cur-
rent at the time when the TwinCAT build was created.

For TwinCAT 2.11 and higher, the ESI directory can be updated from the System Manager, if the
programming PC is connected to the Internet (Option -> “Update EtherCAT Device Descriptions”)

Fle Edit Actions View | Options Help
| D@ @ H <& % ypdate EtherCAT Device Descriptions..

Fig. 62: Updating ESI directory

The following conditions must be met before a configuration can be set up:
+ the real EtherCAT hardware (devices, couplers, drives) must be present and installed

+ the devices/modules must be connected via EtherCAT cables or in the terminal strand in the same way
as they are intended to be used later

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

The online scan process consists of:
+ detecting the EtherCAT device [» 58] (Ethernet port at the IPC)

+ detecting the connected EtherCAT devices [P 60]. This step can be carried out independent of the
preceding step

* troubleshooting [» 63]

The scan with existing configuration [» 64] can also be carried out for comparison.

Detecting/scanning of the EtherCAT device

The online device search can be used if the TwinCAT system is in CONFIG mode (blue TwinCAT icon or
blue indication in the System Manager).
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| Local (192,168.0,20.1.1) (el e lalsl=

|q§(q§(ﬂ-‘ 10:36

Fig. 63: TwinCAT CONFIG mode display

Online scanning in Config mode
The online search is not available in RUN mode (production operation). Note the differenti-

ation between TwinCAT programming system and TwinCAT target system.

Note

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

target system TwinCAT mode
[Local (192.168.0,20.1.1)

i g 0:36

local TWInCAT system mode

Fig. 64: Differentiation local/target system

Right-clicking on “I/O Devices” in the configuration tree opens the search dialog.

EI ! I/ - Cu:unﬁgural:ln:un

Fig. 65: Scan Devices

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

TwinCAT System Manager il

' E HIMT: Mok all types of devices can be Found automatically

(0] 4 Cancel

Fig. 66: Note for automatic device scan

Ethernet ports with installed TwinCAT real-time driver are shown as “RT Ethernet” devices. An EtherCAT
frame is sent to these ports for testing purposes. If the scan agent detects from the response that an
EtherCAT slave is connected, the port is immediately shown as an “EtherCAT Device” .
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3 new I/0 devices found x|
[JDevice 1 [RT-Ethernet]  [100k [Intel[R] PROA00WE Metwork, Connection - Pack] ak.
[JDevice 2 [RT-Ethermet]  [LAM3 [IntellR] 82541ER Bazed Gigahit Ethernet Cantr]

Device 4 [EtherCAT]  [1G [Intel[R] PROA000 P Metwork Connection - Packe] Cancel
Select All
Urzelect Al

Fig. 67: Detected Ethernet devices

After confirmation with “OK” a device scan is suggested for all selected devices, see Fig. 5.

Selecting the Ethernet port

Ethernet ports can only be selected for EtherCAT devices for which the TwinCAT real-time

driver is installed. This has to be done separately for each port. Please refer to the respec-
Note tive installation page [P 44].

Detecting/Scanning the EtherCAT devices

Online scan functionality

During a scan the master queries the identity information of the EtherCAT slaves from the

slave EEPROM. The name and revision are used for determining the type. The respective
Note devices are located in the stored ESI data and integrated in the configuration tree in the de-
fault state defined there.

Name
1
(EL2E21-0025-1018)

—
Revision

Fig. 68: Example default state

] Slave scanning in practice in series machine production
[ ]

The scanning function should be used with care. It is a practical and fast tool for creating an
initial configuration as a basis for commissioning. In series machine production or reproduc-
Attention | tion of the plant, however, the function should no longer be used for the creation of the con-
figuration, but if necessary for comparison [P 64] with the defined initial configura-
tion.Background: since Beckhoff occasionally increases the revision version of the deliv-
ered products for product maintenance reasons, a configuration can be created by such a
scan which (with an identical machine construction) is identical according to the device list;
however, the respective device revision may differ from the initial configuration.

Example:

Company A builds the prototype of a machine B, which is to be produced in series later on. To do this the
prototype is built, a scan of the 10 devices is performed in TwinCAT and the initial configuration ‘B.tsm’ is

created. The EL2521-0025 EtherCAT terminal with the revision 1018 is located somewhere. It is thus built
into the TwinCAT configuration in this way:
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General | EtherCAT | nCc I Process Data | Startup | CoE - Online | Online|

Type: ELZ2521-0025 1Ch. Pulse Train 24V DC Output negative

Product/Revision:  EL2521-00251018)(09133052 / 0¥a0013)

Fig. 69: Installing EthetCAT terminal with revision -1018

Likewise, during the prototype test phase, the functions and properties of this terminal are tested by the
programmers/commissioning engineers and used if necessary, i.e. addressed from the PLC ‘B.pro’ or the
NC. (the same applies correspondingly to the TwinCAT3 solution files).

The prototype development is now completed and series production of machine B starts, for which Beckhoff
continues to supply the EL2521-0025-0018. If the commissioning engineers of the series machine production
department always carry out a scan, a B configuration with the identical contents results again for each
machine. Likewise, A might create spare parts stores worldwide for the coming series-produced machines
with EL2521-0025-1018 terminals.

After some time Beckhoff extends the EL2521-0025 by a new feature C. Therefore the FW is changed,
outwardly recognizable by a higher FW version and a new revision -1019. Nevertheless the new device
naturally supports functions and interfaces of the predecessor version(s); an adaptation of ‘B.tsm’ or even
‘B.pro’ is therefore unnecessary. The series-produced machines can continue to be built with ‘B.tsm’ and
‘B.pro’; it makes sense to perform a comparative scan [P 64] against the initial configuration ‘B.tsm’ in order
to check the built machine.

However, if the series machine production department now doesn’t use ‘B.tsm’, but instead carries out a
scan to create the productive configuration, the revision -1019 is automatically detected and built into the
configuration:

General | EtherCAT |DE I Process Data | Startup | CoE - Online |

Type: EL2521-0025 1Ch. Pulse Train 24V DC Output r

Product/Revision:  EL2521-002501019)(05453052 / 0¥b0015)

Fig. 70: Detection of EtherCAT terminal with revision -1019

This is usually not noticed by the commissioning engineers. TwinCAT cannot signal anything either, since
virtually a new configuration is created. According to the compatibility rule, however, this means that no
EL2521-0025-1018 should be built into this machine as a spare part (even if this nevertheless works in the
vast majority of cases).

In addition, it could be the case that, due to the development accompanying production in company A, the
new feature C of the EL2521-0025-1019 (for example, an improved analog filter or an additional process
data for the diagnosis) is discovered and used without in-house consultation. The previous stock of spare
part devices are then no longer to be used for the new configuration ‘B2.tsm’ created in this way.p if series
machine production is established, the scan should only be performed for informative purposes for
comparison with a defined initial configuration. Changes are to be made with care!

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

TwinCAT System Man il
\i\p Scan For boxes

Fig. 71: Scan query after automatic creation of an EtherCAT device
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Fig. 72: Manual triggering of a device scan on a specified EtherCAT device

In the System Manager the scan process can be monitored via the progress bar at the bottom of the screen.
Ready AEERENEEENERENEEENNEENEEEEEEEEE
@'start| | () (@ [BA untitled - TwincaT sy...

Fig. 73: Scan progress

The configuration is established and can then be switched to online state (OPERATIONAL).

TwinCAT System Ma |

H:.i} Bckivake Free Run

Fig. 74: Config/FreeRun query

In Config/FreeRun mode the System Manager display alternates between blue and red, and the EtherCAT
device continues to operate with the idling cycle time of 4 ms (default setting), even without active task (NC,
PLC).

| Local (192,165.0.20.1.1)  BRFEERGNEE

|ﬁ 10:39

Fig. 75: Config/FreeRun indicator

2 % i@]e 2 Qlele ol

General EtherCAToggle Free Run State (Ctri-F5))

Fig. 76: TwinCAT kann auch durch einen Button in diesen Zustand versetzt werden
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The EtherCAT system should then be in a functional cyclic state, as shown in Fig. “Online display example”.

[+-Bf SYSTEM - Configuration
- FBM MC - Configuration
B PLC - Configuration

E|- 1 - Configuration

=B 1/0 Devices

- §
w B
2 B

@5 Mappings

Fig. 77: Online display example

Please note:

") =% Device 4 (EtherCAT)
+ Device 4-Image
== Device 4-Image-Info
EEI---%T Inputs

- ] Outputs

-8 InfoData

= Term 1 (EK1100)

InfoData

Term 2 (EL5101)
Term 3 (EL2521)
Terrn 4 (EL90113

Generall ﬁ«dapterl EtherCAT CoE - Elnlinel
Mo | addr | Mame State | CRC
1 10001 Tem 1 [EK1100)| OP n.ao
B2 1002 Tem2(ELSION | OF | 0.0
Bl 3 1003 Tem3(ELZ521)| OP | 0
Actual State; |EIF' Counter | Cyclic: | | Clueued
. Send Framesz 23995 + 2373
Ini I Pre-Op | Safe-DpI Op I [Frames [ zec 206 + 4 |
Lozt Frames 0 + 0
Clear CRC Clear F
= | sarTEmes I Tu/Fx Errors 1] o0

Save Online Data | Load Online Data. . I

Delete Online Datal [ Oifline

+ all slaves should be in OP state
+ the EtherCAT master should be in “Actual State” OP
» “frames/sec” should match the cycle time taking into account the sent number of frames

* no excessive “LostFrames” or CRC errors should occur

The configuration is now complete. It can be modified as described under manual procedure [» 52].

Troubleshooti

ng

Various effects may occur during scanning.

* An unknown device is detected, i.e. an EtherCAT slave for which no ESI XML description is available.
In this case the System Manager offers to read any ESI that may be stored in the device. This case is
described in the chapter "Notes regarding ESI device description”.

* Device are not detected properly

Possible reasons include:

- faulty data links, resulting in data loss during the scan
- slave has invalid device description
The connections and devices should be checked in a targeted manner, e.g. via the emergency scan.

Then re-run

Elﬁ I/ Devices

the scan.

Wl 1

..... == Device 4-Image

npukts

‘.I, Cukputs

‘ I

nfoData

----- =%= Device 4-Image-Info

7@ Box 1 (P30165040 R59302651)
4 Term 7 (EKOOOC)

Fig. 78: Faulty identification

In the System Manager such devices may be set up as EKO00O or unknown devices. Operation is not
possible or meaningful.
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Scan over existing Configuration

Attention

' Change of the configuration after comparison

. With this scan (TwinCAT 2.11 or 3.1) only the device properties vendor (manufacturer), de-
vice name and revision are compared at present! A ‘ChangeTo’ or ‘Copy’ should only be
carried out with care, taking into consideration the Beckhoff 10 compatibility rule (see
above). The device configuration is then replaced by the revision found; this can affect the
supported process data and functions.

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

TwinCAT System Manag |

L3
4) iZonfiguration is identical

Fig. 79: Identical configuration

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

configuration as required.

Check Configuration

Found [bams:

B JH Temn3EKTI00) [EKI100-0000-0017]
~B Tern B [ELSI0N) [ELS101-0000-1073]
LW Teamn 7 [EL2521] [EL2521-00001015]
B Tesm BELE3S1) (ELIIS1-00000016)
LB Tesm 9 ELIOT)

x|
Disabie > | Configured liems:
Ty =@ Tem [EKI100] [EKT100-0000-0017]
—Ig ~38 Ten 2 [ELS101) JELS101-DO00-1 01 5]
Dialete | B Tem 5 [ELZ521] [EL2521-0000-1006)
B Tem 4 [ELA0TT)
> Copy Befoe > I
» Copy After » I
> Change lo »

>» Copp Al »»

L

0

Fig. 80: Correction dialog

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

green This EtherCAT slave matches the entry on the other side. Both type and revision match.

blue This EtherCAT slave is present on the other side, but in a different revision. This other
revision can have other default values for the process data as well as other/additional
functions.

If the found revision is higher than the configured revision, the slave may be used provided
compatibility issues are taken into account.

If the found revision is lower than the configured revision, it is likely that the slave cannot be
used. The found device may not support all functions that the master expects based on the
higher revision number.

light blue This EtherCAT slave is ignored (“Ignore” button)
red » This EtherCAT slave is not present on the other side.
« ltis present, but in a different revision, which also differs in its properties from the one
specified.

The compatibility principle then also applies here: if the found revision is higher than
the configured revision, use is possible provided compatibility issues are taken into
account, since the successor devices should support the functions of the predecessor
devices.

If the found revision is lower than the configured revision, it is likely that the slave
cannot be used. The found device may not support all functions that the master
expects based on the higher revision number.

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

m Device selection based on revision, compatibility

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

This also enables subsequent replacement of devices without changing the configuration
(different specifications are possible for drives).

Example:

If an EL2521-0025-1018 is specified in the configuration, an EL2521-0025-1018 or higher (-1019, -1020) can
be used in practice.

Name
1
(EL2521-0025-1018)

——
Revision

Fig. 81: Name/revision terminal

If current ESI descriptions are available in the TwinCAT system, the last revision offered in the selection
dialog matches the Beckhoff state of production. It is recommended to use the last device revision when
creating a new configuration, if current Beckhoff devices are used in the real application. Older revisions
should only be used if older devices from stock are to be used in the application.
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Found [berms: Configured e

B[ Term3[EKI100) [EK1100-0000-0017) 2§ Tem1 [EK100] [EK1100-0000-0017]
B Ten B [ELSI0N) [ELS101-0000-1079) B Ten 2 [ELS10N) [ELS101-0000-1079)

LB Tem 7 [EL2521) [EL2521-0000-109] LW Tem 5 [EL252) [EL2521-D000-107E]

L Teim 8[EL3ZS) (ELZ351-0000:0006) L Tem B [EL3)

LE Tem 9 [ELIMT) LB Tem 4 [ELIDNT)

L)
E
W

H

» Copy Before >

4

W

=
X

b

g

g
;

Ui

[¥ | Estended Informalion

Fig. 82: Correction dialog with modifications

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

Change to compatible device

The TwinCAT System Manager offers a function for the exchange of a device whilst retaining the links in the
task: Change to compatible device.

=% [ Box 1 (AX5101-0000-0011)

%T AT = Append Box... i
‘l MDT Append Mol
a8 WcState

~§ InfoData Change to Compatible Type...

Add to Hot Connect Groups...

Fig. 83: TwinCAT 2 Dialog Change ToCompatibleDevice
This function is preferably to be used on AX5000 devices. If called, the System Manager suggests the

devices that it finds in the associated sub-folder; in the case of the AX5000, for example, in \TwiNCAT\IO
\EtherCAT\Beckhoff AX5xxx.

Change to Alternative Type

The TwinCAT System Manager offers a function for the exchange of a device: Change to Alternative Type
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.—;I...Ej Term 1 (EK1100)
&-§ InfoData

o8 W Term 2 (EL1202

B Append Box...

Change to Compatible 1 yp -
Add to Hot Connect Groups... |

Change to Alternative Type r EL1202-0100 2Ch, Fast Dig. Input 24V, 1ps, DC Latch

Fig. 84: TwinCAT 2 Dialog Change ToCompatibleDevice

If called, the System Manager searches in the procured device ESI (in this example: EL1202-0000) for
details of compatible devices contained there. The configuration is changed and the ESI-EEPROM is
overwritten at the same time — therefore this process is possible only in the online state (ConfigMode).

6.1.5 EtherCAT slave process data settings

The process data transferred by an EtherCAT slave during each cycle (Process Data Objects, PDOs) are
user data which the application expects to be updated cyclically or which are sent to the slave. To this end
the EtherCAT master (Beckhoff TwinCAT) parameterizes each EtherCAT slave during the start-up phase to
define which process data (size in bits/bytes, source location, transmission type) it wants to transfer to or
from this slave. Incorrect configuration can prevent successful start-up of the slave.

For Beckhoff EtherCAT EL/ES slaves the following applies in general:

« The input/output process data supported by the device are defined by the manufacturer in the ESI/XML
description. The TwinCAT EtherCAT Master uses the ESI description to configure the slave correctly.

» The process data can be modified in the system manager. See the device documentation.
Examples of modifications include: mask out a channel, displaying additional cyclic information, 16-bit
display instead of 8-bit data size, etc.

» In so-called “intelligent” EtherCAT devices the process data information is also stored in the CoE
directory. Any changes in the CoE directory that lead to different PDO settings prevent successful
startup of the slave. It is not advisable to deviate from the designated process data, because the
device firmware (if available) is adapted to these PDO combinations.

If the device documentation allows modification of process data, proceed as follows (see Figure “Configuring
the process data”).

» A: select the device to configure
* B:in the “Process Data” tab select Input or Output under SyncManager (C)

D: the PDOs can be selected or deselected

» H: the new process data are visible as linkable variables in the system manager
The new process data are active once the configuration has been activated and TwinCAT has been
restarted (or the EtherCAT master has been restarted)

 E: if a slave supports this, Input and Output PDO can be modified simultaneously by selecting a so-
called PDO record (“predefined PDO settings”).
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[ SYSTEM - Configuration
% NC - Canfiguratian General | EtherCaT Startup | CoE - Orling | Online
! PLC - Cnnf.lgurat.lnn Sync Manager: -“F"D'B"I:-ial'_h J
= 1O - Corfigueation A T 77 e
Elﬂ 1/C Devices SM | Size ypE Flags Index Size q"‘Nama_b Flags = Su
== Device 4 (EtherCAT) 0 246 /MbxOut 0x1400 30 Channel 1 - .
isfm Device 4-Tmage 1 246 ¥ Mbsin OxlA0T 30 Charinel 2 F Insert...
+ Device 4-Image-Infd c g g :Jutputs Ox1A10 4.0 Channels F Delete...
- §l Outputs —_—
#-§ InfoData < s Mave Up
= |j Term 1 (EK1100) Marve Dowin
& InfoData A FDO Aszignigent [0x1C13); PDO Content [D=1A00);
i :
- W] D1 A00
i Term 3 (EL3162) ” D Index Size Offs MName
| Term 4 (ELOL1) [] 11 0x3101:01 1.0 0o Status
& appi [] 01410 [excluded by 0x1401) 0=3101:02 20 10 Walue
-E8 Mappings 10
Download El Predefined PDO Assignmment: [hore) |
= .
il Sl [Lnad PDO info from device
G PDO Configuration —
[S_l,lnc it Azzignment. .
Tarme Zinline Type Size =addr... Infout User..,
1 Status 000 £ BYTE 1.0 39.0 Input 0
T Value ¥ w0003 <0.001 T 2.0 40.0 Tput 0
Glstatus M 000 {0 BYTE 1.0 42.0 Input 0
&1 value 00007 <0,002= INT 2.0 43.0 Inpuk o
T wistate o BCOIL 0.1 15221 Input o
&1 state 00005 (5) LINT 2.0 1550.0  Input 0
SQT Adsaddr COASO0140501.., AMSADDRESS &0 1552.0 Input o

Fig. 85: Configuring the process data

Manual modification of the process data
According to the ESI description, a PDO can be identified as “fixed” with the flag “F” in the

PDO overview (Fig. “Configuring the process data”, J). The configuration of such PDOs
Note cannot be changed, even if TWinCAT offers the associated dialog (“Edit”). In particular, CoE
content cannot be displayed as cyclic process data.This generally also applies in cases
where a device supports download of the PDO configuration, “G”.In case of incorrect con-
figuration the EtherCAT slave usually refuses to start and change to OP state. The System
Manager displays an “invalid SM cfg” logger message:This error message (“invalid SM IN
cfg” or “invalid SM OUT cfg”) also indicates the reason for the failed start.

6.1.6 General Notes - EtherCAT Slave Application

This summary briefly deals with a number of aspects of EtherCAT Slave operation under TwinCAT. More
detailed information on this may be found in the corresponding sections of, for instance, the EtherCAT
System Documentation.

Diagnosis in real time: WorkingCounter, EtherCAT State and Status

Generally speaking an EtherCAT Slave provides a variety of diagnostic information that can be used by the
controlling task.

This diagnostic information relates to differing levels of communication. It therefore has a variety of sources,
and is also updated at various times.

Any application that relies on 1/O data from a fieldbus being correct and up to date must make diagnostic
access to the corresponding underlying layers. EtherCAT and the TwinCAT System Manager offer
comprehensive diagnostic elements of this kind. Those diagnostic elements that are helpful to the controlling
task for diagnosis that is accurate for the current cycle when in operation (not during commissioning) are
discussed below.
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A Application  |—— Application error

|
pe
=
g EercAT | R Ermxwestate
§ Fieldbus 1 Diagnosis fieldbus/Master ————7
c FrmXstate
o
=
]
Diagnosis fieldbus/Slave ﬁ WeState
EtherCAT
slave Fkt. Status
- \ Diagnosis function/Slave :,
State

Fig. 86: Selection of the diagnostic information of an EtherCAT Slave

In general, an EtherCAT Slave offers

« communication diagnosis typical for a slave (diagnosis of successful participation in the exchange of
process data, and correct operating mode)
This diagnosis is the same for all slaves.

as well as
« function diagnosis typical for a channel (device-dependent)
See the corresponding device documentation

The colors in Fig. “Selection of the diagnostic information of an EtherCAT Slave” also correspond to the
variable colors in the System Manager, see Fig. “Basic EtherCAT Slave Diagnosis in the PLC”.

Colour Meaning

yellow Input variables from the Slave to the EtherCAT Master, updated in every cycle

red Output variables from the Slave to the EtherCAT Master, updated in every cycle

green Information variables for the EtherCAT Master that are updated acyclically. This means that
it is possible that in any particular cycle they do not represent the latest possible status. It is
therefore useful to read such variables through ADS.

Fig. “Basic EtherCAT Slave Diagnosis in the PLC” shows an example of an implementation of basic
EtherCAT Slave Diagnosis. A Beckhoff EL3102 (2-channel analogue input terminal) is used here, as it offers
both the communication diagnosis typical of a slave and the functional diagnosis that is specific to a channel.
Structures are created as input variables in the PLC, each corresponding to the process image.
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-l 1/0 - Configuration B8 PLC - Configuration
=88 1/O Devices =& Demo
=-=¥ Device 1 (EtherCAT) -I- Demo-Image
-=fm Device 1-Image =-[B1 Standard
-=f= Device 1-Image-Info =1 Inputs
- i Inputs E-&7 MAIN.astEL3102channels
A - §l Outputs é---&T MAIN.astEL3102channels[1]
=-§ InfoData %' wStatus
= Term 1 (EK1100) ! wvalue
---‘ InfoData =) MAIN.astEL3102channels[2]
=" Term 2 (EL3102) 4 & wStatus
=- & Al Standard Channel 1 gt wValue
--@T Status E-&T MAIN.StEL3103saveDiag
B -t Value ! bWcState
= &' Al Standard Channel 2 T WState
--@T Status =gl stAmsAdr
Lt Value =gl netld
=-§ Wcsate e &1 netld[0]
C %t Westate JIE o1 netid[1]
=-§ InfoData | = _— | i %7 netld[2]
$tstae | | . &1 netld[3]
D =%t Adsaddr | " %t netld[4]
gg@tnetd [ <1 netId[5]
----- %1 netld[0] -~ &1 port
----- %1 netld[1] - § Outputs
----- %t netid[2]
----- <1 netld[3]
----- %1 netld[4]
----- %7 netld[5]
..... % port

Fig. 87: Basic EtherCAT Slave Diagnosis in the PLC

The following aspects are covered here:
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Code Function Implementation Application/evaluation
A The EtherCAT Master's At least the DevState is to be
diagnostic information evaluated for the most recent cycle
updated acyclically (yellow) or in the PLC.
provided acyclically (green). The EtherCAT Master's diagnostic
information offers many more
possibilities than are treated in the
EtherCAT System Documentation.
A few keywords:

* CoE in the Master for
communication with/through
the Slaves

* Functions from
TcEtherCAT.lib

* Perform an OnlineScan

B In the example chosen (EL3102) |Status In order for the higher-level PLC
the EL3102 comprises two « the bit significations task (or corresponding control
analogue input channels that may be found in the applications) to be able to rely on
transmit a single function status device documentation (correct data, the function status
for the most recent cycle. } must be evaluated there. Such

* other devices may information is therefore provided
supply more with the process data for the most
information, or none | recent cycle.
that is typical of a
slave
C For every EtherCAT Slave that |WcState (Working Counter) |In order for the higher-level PLC

has cyclic process data, the
Master displays, using what is
known as a WorkingCounter,
whether the slave is participating
successfully and without error in
the cyclic exchange of process
data. This important, elementary
information is therefore provided
for the most recent cycle in the
System Manager

1. at the EtherCAT Slave,
and, with identical contents

2. as a collective variable at
the EtherCAT Master (see
Point A)

for linking.

0: valid real-time
communication in the last
cycle

1: invalid real-time
communication

This may possibly have
effects on the process data
of other Slaves that are
located in the same
SyncUnit

task (or corresponding control
applications) to be able to rely on
correct data, the communication
status of the EtherCAT Slave must
be evaluated there. Such
information is therefore provided
with the process data for the most
recent cycle.
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Code Function Implementation Application/evaluation
D Diagnostic information of the State Information variables for the
EtherCAT Master which, while it is current Status (INIT..OP) of EtherCAT Master that are updated
represented at the slave for the Slave. The Slave must acyclically. This means that it is
linking, is actually determined by be in OP (=8) when possible that in any particular cycle
the Master for the Slave operating normally. they do not represent the latest
concerned and represented there. possible status. It is therefore
This information cannot be AdsAddr possible to read such variables
characterized as real-time, The ADS address is useful [through ADS.
because it for communicating from the
« is only rarely/never PLCl/task via ADS with the
changed, except when the |EtherCAT Slave, e.g. for
system starts up reading/writing to the CoE.
. , The AMS-NetID of a slave
* is itself determined corresponds to the AMS-
acyclically (e.g. EtherCAT  |NatiD of the EtherCAT
Status) Master; communication with
the individual Slave is
possible via the port (=
EtherCAT address).
' Diagnostic information
° It is strongly recommended that the diagnostic information made available is evaluated so
that the application can react accordingly.
Attention

CoE Parameter Directory

The CoE parameter directory (CanOpen-over-EtherCAT) is used to manage the set values for the slave
concerned. Changes may, in some circumstances, have to be made here when commissioning a relatively
complex EtherCAT Slave. It can be accessed through the TwinCAT System Manager, see Fig. “EL3102,
CoE directory”

General ETherCATl DC | Process Datal Startup CoE-Online |Dn|ine|

Update List [~ Auto Update [+ Single Update [v
Advanced... I
Ald to Stadup... IDiﬂine Data Module OD (Aol
Index Mame Flags Value
+- 6010:0 Al Inputs Ch.2 RO =17 <
+- 6401:0 Channels RO =2
= BO00:0 Al Settings Ch.1 RwW »24 <
8000:01 Enable user scale Rw FALSE
8000.02 Presentation RwW Signed (0)
8000:05 Siemens bits Rw FALSE
Enable filter
8000:07 Enable limit 1 RW FALSE
8000:08 Enable limit 2 RW FALSE
8000:0A Enable user calibration Rw FALSE
5000:0B Enable vendor calibration RW TRUE
Fig. 88: EL3102, CoE directory
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EtherCAT System Documentation
The comprehensive description in the EtherCAT System Documentation (EtherCAT Basics

--> CoE Interface) must be observed!

Note

A few brief extracts:

« Whether changes in the online directory are saved locally in the slave depends on the device. EL
terminals (except the EL66xx) are able to save in this way.

» The user must manage the changes to the StartUp list.

Commissioning aid in the TwinCAT System Manager

Commissioning interfaces are being introduced as part of an ongoing process for EL/EP EtherCAT devices.
These are available in TwinCAT System Managers from TwinCAT 2.11R2 and above. They are integrated
into the System Manager through appropriately extended ESI configuration files.

General | EtherCaT | Settings | Process Data || Startup || CoE - Online | Online

Standard Buttons F—
[ Compare Type ] [Show Dev.Settings] [ Resek View ] [ Export... ] “
BunLED . sy -— RunLED
Update View Create SkartUp [ Resat Device ] [ Tmport... ] Emor LED1T | msmw o «— Error LED2 i
Run LED a1 . Run LED £ I
- - Emror LED3 s . Error LEDM : H
OFFLINE DC Diagnosis... AT : i
Sl | i
L)L :
Channel 1 “ Channel use Z-wire (D & + . . —R2 *R
RTD elerment | PT100 (-200...850°C) (Default) “ % H
Presentation | Seneskb=E=me] w R . . —-R2 R
Power contact ——»— L N
[CJEnable user scale Lser scale aoffset i} +24V ¢ CHRIEY = '“
Iser scale gain 65536 . . i
E i PN ‘5 «Re 1YY »
[C]Enable Limit 1 Lirpit 1 0 Power contact 0V _y - EL I
] The bits in are set in the input process data (status word) if the limit values are undershot or exceeded. 6"
: -R

oM The limit evaluation takes place after baking into account the set characteristic curve and negative values,

00= 0: nat ackive : H
01=1: Yalue bigger than Lt value E— o 2.wie

10=2: Yalue smaller than Limit value frlmp M

11=31 Yalus same as Limit value

w0 :
he | o L :
Bits in status word: SW.2, SW.3 _.‘. «—-R4 i (51
£L3704 i
BECKHDFF
Em—

Top view Contact assembly Connectien

Fig. 89: Example of commissioning aid for a EL3204

This commissioning process simultaneously manages
* CoE Parameter Directory
* DC/FreeRun mode
+ the available process data records (PDO)

Although the "Process Data", "DC", "Startup" and "CoE-Online" that used to be necessary for this are still
displayed, it is recommended that, if the commissioning aid is used, the automatically generated settings are
not changed by it.

The commissioning tool does not cover every possible application of an EL/EP device. If the available setting
options are not adequate, the user can make the DC, PDO and CoE settings manually, as in the past.

EtherCAT State: automatic default behaviour of the TwinCAT System Manager and
manual operation
After the operating power is switched on, an EtherCAT Slave must go through the following statuses

« INIT
+ PREOP
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- SAFEOP
- OP

to ensure sound operation. The EtherCAT Master directs these statuses in accordance with the initialization
routines that are defined for commissioning the device by the ES/XML and user settings (Distributed Clocks
(DC), PDO, CoE). See also the section on "Principles of Communication, EtherCAT State Machine [» 21]" in
this connection. Depending how much configuration has to be done, and on the overall communication,
booting can take up to a few seconds.

The EtherCAT Master itself must go through these routines when starting, until it has reached at least the
OP target state.

The target state wanted by the user, and which is brought about automatically at start-up by TwinCAT, can
be set in the System Manager. As soon as TwinCAT reaches the status RUN, the TwinCAT EtherCAT
Master will approach the target states.

Standard setting

The advanced settings of the EtherCAT Master are set as standard:

» EtherCAT Master: OP

+ Slaves: OP
This setting applies equally to all Slaves.
=Bl SYSTEM - Configuration
' NC - Configuration

-3 PLC - Configuration
Iél--!_ /O - Configuration
Eﬁ I/O Devices Advanced Settings...
=-— Device 1 (EtherCAT)
== Device 1-Image
--=f= Device 1-Image-Info
- 4T Inputs

= §l Outputs

Eﬂ""_ InfoData Advanced Settings
= Term 1 (EK1100)
- State Machine Master Settings

‘General | Adapter EtherCAT |On|ine| CoE - Online

Netld: |1{143_2.149.2.1

=& InfoData

M

% Term 2 (EL3102)
Ej Term 3 (EL6688) - Slave Settings ~ Startup State
&8 Mappings - Cyclic Frames " INIT
- Distributed Clocks ~ 'PREOP"
- EOE Support

- Redundancy (" 'SAFEQP'

- Emergency & 'Op

- Diagnosis

[« Stay at'PRE-OP" until
Sync Task started

Fig. 90: Default behaviour of the System Manager

In addition, the target state of any particular Slave can be set in the "Advanced Settings" dialogue; the
standard setting is again OP.
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=8| SYSTEM - Configuration

LEmnNe- Configuration ' General EtherCAT |DC | Process Daial Starh.lpl CoE- Orllinel Orllinal

-§A PLC - Configuration :
i ; EL3102 2Ch. Ana. Input+/-10V, Dif.
= /O - Configuration 1 I put-+f

=8 /O Devices ProductRevision:  |EL3102-0000-0017

-!- Device 1-Image
-~=f= Device 1-Image-Info EtherCAT Addr. [ III}UE 3: | Advanced Setfings... |

#-§f Inputs

2 & ouputs
&9 InfoData = General Behavior ]

=8 Term 1 (EK1100)

| B Device ] (EtherCAT) Auto Inc Addr [FFFF

#-§ InfoData | Timeout Settings Starup Checking—— [~ State Machine
'-TJ'E Term 2 (EL3102) . identification [+ CheckVendorld [+ Auto Restore States
i Flz3 Term 3 (EL66BE) | FMMU/SM _ _
gl Mappings i Init Commands [+ CheckProduct Code [ Waitfor WcState is Ok
= Mailbosx [~ Check Revision Number [ Relnit after Communication Error
E' Distributed Clock | ;I [¥ Log Communication Changes
& ESC Acce
> [ Check Serial Number
I-Final State
Cr denfificat .
Tl iyl lasiizafion & op ( SAFEOP in ConfigMode

(" SAFEOP (" PREOP (T INIT

Fig. 91: Default target state in the Slave

Manual Control
There are particular reasons why it may be appropriate to control the states from the application/task/PLC.
For instance:

« for diagnostic reasons

+ to induce a controlled restart of axes

* because a change in the times involved in starting is desirable

In that case it is appropriate in the PLC application to use the PLC function blocks from the TcEtherCAT.lib,
which is available as standard, and to work through the states in a controlled manner using, for instance,
FB_EcSetMasterState.

It is then useful to put the settings in the EtherCAT Master to INIT for master and slave.

58

= TANDARDLIE E.EEB 12:03:0

aB austeine

"'DEDE Interface

"'DEnnversiDn Functions

- Distributed Clacks
"'DEtherL“.f-‘-.T Cornrnands
"'[:]Etherl_“.f-‘n.T Diagroztic

EtherCAT State Machine I
FB_EcGetalSlaveStates [FE]
FB_EcGettazterState [FB]
FB_EcGetSlaveState [FB]
FB_EcReqtdasterState [FB]
FB_EcReqSlaveState [FB]
FB_EcSethd azterState [FE]
""" =| FE_EcSetSlavestate [FEB)
B[ TJFoE Interface

Fig. 92: PLC function blocks
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Note regarding E-Bus current

EL/ES terminals are placed on the DIN rail at a coupler on the terminal strand. A Bus Coupler can supply the
EL terminals added to it with the E-bus system voltage of 5 V; a coupler is thereby loadable upto 2 A as a
rule. Information on how much current each EL terminal requires from the E-bus supply is available online
and in the catalogue. If the added terminals require more current than the coupler can supply, then power
feed terminals (e.g. EL9410) must be inserted at appropriate places in the terminal strand.

The pre-calculated theoretical maximum E-Bus current is displayed in the TwinCAT System Manager as a
column value. A shortfall is marked by a negative total amount and an exclamation mark; a power feed
terminal is to be placed before such a position.

‘General | Adapter EtherCAT |Dn|ine| CoE - Online

MNetld: |1{]'.43.2.149.2.1 Advanced Settings...
Number Box Name Address | Type In Sige | Outs... | E-Bus (..
1 Term 1 (EK1100) 1001  EK1100

"2 Term 2 (EL3102) 1002  EL3102 8.0 1830
"3 Term 4 (EL2004) 1003 EL2004 0.4 1730
s K Term 5 (EL2004) 1004  EL2004 0.4 1630
"5 Term 6 (EL7031) 1005  EL7031 8.0 8.0 1510
"6 Term 7 (EL2808) 1006  EL2808 1.0 1400
"7 Term 8 (EL3602) 1007  EL3602 12.0 1210
" 8 Term 9 (EL3602) 1008  EL3602 12.0 1020
"9 Term 10 (EL3602) 1009  EL3602 12.0 830
" 10 Term 11 (EL3602) 1010  EL3602 12.0 640
"1 Term 12 (EL3602) 1011  EL3602 12.0 450
" 12 Term 13 (EL3602) 1012 EL3602 12.0 260
" 13 Term 14 (EL3602) 1013 EL3602 12.0 70
M 14 Term 3 (EL6688) 1014  EL6688 22.0 240 !

Fig. 93: lllegally exceeding the E-Bus current

From TwinCAT 2.11 and above, a warning message "E-Bus Power of Terminal..." is output in the logger
window when such a configuration is activated:

Message
E-Bus Power of Terminal 'Term 3 (EL6688)" may to low (-240 mA) - please check!

Fig. 94: Warning message for exceeding E-Bus current

' Caution! Malfunction possible!
[ ]

The same ground potential must be used for the E-Bus supply of all EtherCAT terminals in
a terminal block!

Attention
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6.1.7  Configuration by means of the TwinCAT System Manager

(with TwinCAT from version 2.10.0 (Build 1241), using EL5001 from firmware version 0.7 as an example)

In the left-hand window of the TwinCAT System Manager, click on the branch you wish to configure (in the
example: EL5001 Terminal 6).

-

. B8 Channel 1
T Shabus
fe T Walue

Fig. 95: Branch of EL5001

In the right-hand window of the TwinCAT System manager, various tabs are now available for configuring
the terminal.

,General“ tab
Allgernein |EtherE.-'-‘-.T I Prazeszdaten I Startupl CoE - Dnlinel Dnlinel

Marme: |Klernme & [EL5001] Id: |E:

Typ: IELEEIEI'I 1k. 551 Encoder

F.aommentar; ;I
[ Disabled Symbole erzeugen [

Fig. 96: “General” tab

Name Name of the EtherCAT device

Id Number of the EtherCAT device

Type EtherCAT device type

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

Disabled Here you can deactivate the EtherCAT device.

Create symbols Access to this EtherCAT slave via ADS is only

available if this control box is activated.
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»EtherCAT* tab

Allgemein  EtherCAT |Prnzessdaten I Startupl CoE -Elnlinel I:Inlinel

Typ

Produkt / Revision:
Auto-lnec-Adresse:
EtherCAT-Adresse: [

YYorganger-Port;

IELEEIEI'I 1E. 551 Encoder

IELEEIEI'I -0000-0000

[FFFE

I'I Q06 3: Wieitere Einstellungen. . |

| Klernme 5 (ELS001] - B =l

hittp: A, beckhoff, de/german/default. hitm ?E ther 24T AE LS00 . him

Fig. 97: ,EtherCAT" tab

Type
Product/Revision
Auto Inc Addr.

EtherCAT Addr.

Previous Port

Advanced Settings

EtherCAT device type

Product and revision number of the EtherCAT device

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

Fixed address of an EtherCAT slave. This address is

allocated by the EtherCAT master during the start-up
phase. Tick the control box to the left of the input field

in order to modify the default value.

Name and port of the EtherCAT device to which this
device is connected. If it is possible to connect this
device with another one without changing the order of
the EtherCAT devices in the communication ring,
then this combination field is activated and the
EtherCAT device to which this device is to be

connected can be selected.

This button opens the dialogs for advanced settings.

The link at the bottom of the tab points to the product page for this EtherCAT device on the web.

“Process Data” tab

Indicates the configuration of the process data. The input and output data of the EtherCAT slave are
represented as CANopen process data objects (PDO). The user can select a PDO via PDO assignment and
modify the content of the individual PDO via this dialog, if the EtherCAT slave supports this function.
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.-'-‘-.Ilgemeinl EtherCAT  Prozeszdaten |Startup| CoE -I:Inlinel Dnlinel

Sync-b anager; PDO-Liste;
Shd | Size | Type | Flags | e | Size | I ame | Flags | Shd | SL||
1] 246 kdbm Ot 01400 5.0 Channel1 F 3 1]
1 246 kbl
2 n Cutputs
3 ] |npLitz
PDO-Zuardnung [1=1C13]: PDO-Inkalk [0=1A00];
[w] 01,400 Index | Size | Offz | M arne | Tupe |
0«3101:01 1.0 00 Statuz  BYTE
0310102 40 1.0  Malue  UDINT
5.0
~ Download Lade PDO-Info aus dem Gerat I

v PDO-Zuord
= um. nung Svnc-Unit-Zuordnung... I
¥ PDO-Fonfiguration

Fig. 98: “Process Data” tab

Sync Manager

Lists the configuration of the Sync Manager (SM).

If the EtherCAT device has a mailbox, SMO is used for the mailbox output (MbxOut) and SM1 for the mailbox
input (MbxIn).

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

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

PDO Assignment

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

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

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

Activation of PDO assignment
v If you have changed the PDO assignment, in order to activate the new PDO assign-

ment,

Note a) the EtherCAT slave has to run through the PS status transition cycle (from pre-opera-
tional to safe-operational) once (see Online tab [» 84]),
By
b) and the System Manager has to reload the EtherCAT slaves ( =#| button)
PDO list

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

Index PDO index.

Size Size of the PDO in bytes.
Name Name of the PDO.

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

Flags F Fixed content: The content of this PDO is fixed and cannot be changed by the
System Manager.
M Mandatory PDO. This PDO is mandatory and must therefore be assigned to a

Sync Manager! Consequently, this PDO cannot be deleted from the PDO
Assignment list

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

PDO Content

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

Download

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

PDO Assignment

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

Startup [P 80] tab.
PDO Configuration

If this check box is selected, the configuration of the respective PDOs (as shown in the PDO list and the
PDO Content display) is downloaded to the EtherCAT slave.

»Startup“ tab

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

.-'-‘-.Ilgemeinl EtherCAT I Prozeszdaten  Startup | CoE - I:Inlinel Dnlinel

Tranzition | Pratocol | [nden | Drata | Comrment |

<P5: CoE O1C12:00  0=00 [0 clear zm pdos [0=21C12]

<PS» CoE 0101300 000 [0) clear zm pdoz [0x1C13]

PS> CoE 01C1307  Ox1A00 [BEEE)  download pda 041C13:07 index

PS> CoE O1C1300  0=01 (1] download pdo Ox1C13 count
fave g ki owe Do Meu... [Lozeher... Edit..

Fig. 99: ,Startup” tab
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Column Description
Transition Transition to which the request is sent. This can either be
« the transition from pre-operational to safe-operational (PS), or
« the transition from safe-operational to operational (SO).
If the transition is enclosed in "<>" (e.g. <PS>), the mailbox request is fixed and cannot be
modified or deleted by the user.
Protocol Type of mailbox protocol
Index Index of the object
Data Date on which this object is to be downloaded.
Comment Description of the request to be sent to the mailbox
Move Up This button moves the selected request up by one
position in the list.
Move Down This button moves the selected request down by one
position in the list.
New This button adds a new mailbox download request to
be sent during startup.
Delete This button deletes the selected entry.
Edit This button edits an existing request.

“CoE — Online” tab

The additional CoE - Online tab is displayed if the EtherCAT slave supports the CANopen over EtherCAT
(CoE) protocol. This dialog lists the content of the object list of the slave (SDO upload) and enables the user
to modify the content of an object from this list. Details for the objects of the individual EtherCAT devices can
be found in the device-specific object descriptions.
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.-'-‘-.Ilgemeinl EtherCaT I Prazeszdaten I Statup  CoE - Online |I:Inline|

Update List | [T Auto Update
Advanced.. | [enObjects
| nides: | M amne | Flags | ek
1000 Device type RO Q=00000000 [0
1008 Device name RO ELBO07T-0000
1009 Hardware wersion RO WO0.01
100, Software verzion RO WO0.07
=-1011:0 Restore default parame... R *1<
1M1:M  Restore all R I}
= 1an | dentity object RO 4
1018:01 Yendorid RO 000000002 [2)
1018:02 Product code RO 0413853052 [327757906)
1M&:03 Revizion number RO O=00000000 [0
1304 Senal nurmber RO Q=00000007 1]
= 1400:0 T«PDO 001 mapping RO e
140007 Subindex 001 RO 0+3101:01, &8
1A400:02 Subindex 002 RO 0310102, 32
= 1C00:0 Sk type RO 4
1C00:07  Subindex 001 RO 001 1]
1C00:02  Subindes 002 RO 002 [2]
1C00:03 Subindex 003 RO 003 [3)
1C00:04  Subindes 004 RO 004 [4]
= 1C130 Sk 3 PDO azsign [inputs] B 1<
101301 Subindex 001 R 01,400 [BE5E)
= 3101:0 | nputs ROP 22
307:01 Status ROFP  Ox41 [B5)
301:02 Walue ROFP  Ox00000000 [0)
= d4061:0 Feature bits R »d g
4061:01  dizable frarme ermar Rt FAaLSE
4067:02  enbale power failure Bit R FalLSE
4061:03  enable inhibit time R FALSE
4067:04  enable test mode R FALSE
4066 55l-coding Rl Gray code [1]
4067 551-baudrate R 500 kBaud [3)
4063 551-frame type R ke Laltiturn 25 bit [0]
4063 S51-frame zize R 0=007119 [25]
406, Data length R 000718 [24)
40ER ki, inhibit time[ps] R (0000 [0)

Fig. 100: “CoE —

Online” tab

Object list display

Column Description
Index Index and sub-index of the object
Name Name of the object
Flags RwW The object can be read, and data can be written to the object (read/write)
RO The object can be read, but no data can be written to the object (read only)
P An additional P identifies the object as a process data object.
Value Value of the object
82 Version: 2.0 EL72x1-0010



BECKHOFF

Commissioning

Update List

Auto Update

The Update list button updates all objects in the
displayed list

If this check box is selected, the content of the
objects is updated automatically.

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

Dictionary

e Online - wia SO0 Information

All Objectsz

t appable Objectz [RxPDO)
t appable Objectsz [TxPDO]
Backup Objects

Settingz Objects

= Offline - wia ED'S File

Browse, .. |
oK | .-'ll::l::reu:henl

Fig. 101: Dialog “Advanced settings”

Online - via SDO Information

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

Offline - via EDS File

If this option button is selected, the list of the objects
included in the object list is read from an EDS file
provided by the user.

EL72x1-0010
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,Online“ tab

.ﬁ.llgemeinl EtherE.-‘i‘-.TI Frozezzdaten I Startupl CoE - Orline  Online |

— Status-M aschine
[ it | Bootstrap |
aktueller Statuz: IEIF'
Pre-0p | Safe-Op |
angeforderter Status: IEIF'
Op | Fehler lozchen |
— DLL-Status
Port & Il:arrier # Open
Part B: IEarrier £ Open
Fark L: IN::: Carrier # Clozed
Foart [0 IN::: Carier / Open
~ File access over EtherCAT
Drawnload... I IJpload...

Fig. 102: ,Online“ tab
State Machine

Init
Pre-Op
Op
Bootstrap
Safe-Op

Clear Error

Current State
Requested State

DLL Status

This button attempts to set the EtherCAT device to
the Init state.

This button attempts to set the EtherCAT device to
the pre-operational state.

This button attempts to set the EtherCAT device to
the operational state.

This button attempts to set the EtherCAT device to
the Bootstrap state.

This button attempts to set the EtherCAT device to
the safe-operational state.

This button attempts to delete the fault display. If an
EtherCAT slave fails during change of state it sets an
error flag.

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

Indicates the current state of the EtherCAT device.

Indicates the state requested for the EtherCAT
device.

Indicates the DLL status (data link layer status) of the individual ports of the EtherCAT slave. The DLL status

can have four different states:
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Status Description

No Carrier / Open No carrier signal is available at the port, but the port
is open.

No Carrier / Closed No carrier signal is available at the port, and the port
is closed.

Carrier / Open A carrier signal is available at the port, and the port is
open.

Carrier / Closed A carrier signal is available at the port, but the port is
closed.

File Access over EtherCAT

Download With this button a file can be written to the EtherCAT
device.

Upload With this button a file can be read from the EtherCAT
device.

6.2 Start-up and parameter configuration

6.2.1 Integration into the NC configuration
(Master: TwWinCAT 2.11 R3)
m Installation of the latest XML device description

Please ensure that you have installed the corresponding latest XML device description in

TwinCAT. This can be downloaded from the Beckhoff Website and installed according to
Note the installation instructions.

Integration into the NC can be accomplished as follows:

* The terminal must already have been added manually under I/O devices or have been scanned in by
the system (see section "Configuration set-up in TwinCAT [» 44]").

Adding an axis automatically

» Once the terminals have been scanned successfully, TwWinCAT detects the new axes automatically.
The user is asked whether the detected axes should be added
automatically (see Fig. Axis detected). If this is confirmed, all axes are automatically liked to the NC.
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. Untitled - TwinCAT System Manager
File Edit Actions  Yiew Options Help

sy BB BB ® % [5Q R ¢
General | Adapter | EtherCAT | Online | CoE - Online |

Mame: [Device 2 [EtherCAT) ld: [2

e H (SR 2ES M| =

- Bl 5¥STEM - Configuration
B NC - Configuration
i PLC - Configuration

x Camn - Configuration

El. I/ - Configuration T IEtherE.-'.‘-.T
51110 Devices
F-55F Device 2 (EtherCAT) Comrnert; =
ﬁ Mappings

[~

[ Dizabled Create symbolz [

TwinCAT System Manager ﬂ

\.‘;) EtherCAT drive(s) added. Append linked axis to MC-Configuration

Yes Mo |

Mumbet | Box Mane | Address | Type | In Size | 2k Size |

| Server (Pork) | Timestamp | Message |

Fig. 103: Axis detected

» Several parameters have to be set before the motor can be started up. The values can be found in

section "Configuration of the main parameters [» 931".
Please set these parameters before continuing with the motor commissioning procedure.

Adding an axis manually

» First add a new task. Right-click on NC configuration and select "Append Task..." (see Fig. Adding a
new task).

* Rename the task if required and confirm with OK.
=B S¥STEM - Configuration

! .
BB PLC - Config Sek alElEs
.- BER Camn - Configuration :
= ' I/ - Configuration TwinCAT Swstem Manager
Elﬁ 10 Devices w217 [Build 2203)

-|-==%= Device 2 (EtherCAT)

General |

TwinCAT NC Server
Server currently not available

-I- Device 2-Image
=¥ Device 2-Image-Info

(- T Inputs

& cutputs Copyright BECKHOFF @ 1936-2011
& InfoData hittp: Ao, beckhoff com
- Term 1 (EK1100)

i"ﬁ Mappings

Fig. 104: Adding a new task
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» Right-click on Axes, then add a new axis (see Fig. Adding a new axis).

- B 5vSTEM - Configuration
EI- MC - Configuration
=B NC-Task 1 SAF

; MC-Task 1 SYEB

| -I- MC-Task 1-Image
|:| Tables
e [

98 pLC - conf) e LSRR

----- R Cam - Conf
= 1/0 - Confic

Bl Export Channell,,

= 1/0 Der & Impott Axis. ..

5% De

-I- il Change Id...

i == Tevice o-Tmage-Info

[ & Inputs

- @l Outputs

#-§ InfoData

- Term 1 (EK1100)
@4 Mappings

Fig. 105: Adding a new axis

eneral | Online |

I ame: IA:-:E&
Tupe: INE Az List

Comment:

[T Disabled

» Select Continuous Axis type and confirm with OK (see Fig. Selecting and confirming the axis type).

Insert NC Axis

NETTES Jis 1

Type: Continuous &ai

] x|

Multiple: |1 = Ok, |
Caticel |

Comment;

[ Append object(s]

Fig. 106: Selecting and confirming the axis type

+ Left-click your axis to select it. Under the Settings tab select "Link To..." (see Fig. Linking the axis with

the terminal).

(- B SvSTEM - Configuration
=B NC - Configuration
=-[B1 NC-Task 1 5AF
-[B1 WC-Task 1 5¥B
+ MC-Task 1-Image
7] Tables
oS Axes
- Axis 1

- PLC - Configuration
T8 Cam - Configuration
= 1/0 - Configuration

=B 1/0 Devices

. 5= Device 2 (EtherCAT)

Fig. 107: Linking the axis with the terminal

General Settings |F'arameter| D_I,lnamicsl Dnlinel Functionsl Eauplingl I:Dmpensatinnl
\

[ Lirk Ta [all Types... | |
andard [Mapping via Encoder and Drive) j
1 pit: I - Diizplay [Dnly]

Position: [ pm I~ Modulo

Welocity: [ mmdmin

+ Select the required terminal (CANopen DS402, EtherCAT CoE) and confirm with OK.
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jiSelect 1/0 Box/Terminal x|
Type | H ame | Comment
[none] [none]

! CAMopen DS402, EtherCAT CoE Temn 7 [ELY201) # 'Serva interface’ EL7201 1K. MDP742 Servo-kdat;

| Stepper Drive [MDP 703) Term 4 [ELYO31] # "Stepper interface’ ELY031 1K, Schirittmotor-E ndstub
Stepper Drive [MOP 703) Term 5 [ELYO41-1000] # 'Stepper inte... EL70471-1000 1K, Schnttmotor-Er
Stepper Drive [MOP 703) Term B [ELY041] 8 "Stepper interface’ ELY041 1. Schrttmotor-E ndstub
DC Drive [MDP 733 Tem 2 [EL7342) # 'Ch1 -DC motori..  ELY342 2K. DC-Mator-E ndstufe |
DC Drive [(MOP 733 Tem 2 [EL7342)# 'Ch2-DC motori..  ELY342 2K. DC-Mator-E ndstufe |
DC Drive [MDP 733 Tem 3[ELYII2)H 'Ch1 -DCmotor i, ELY332 2K. DC-Mator-E ndstufe |
DC Drive [MDP 733 Termn 3[ELYII2)H ' Ch2-DC maotari..  ELY332 2K. DC-Matar-E ndstufe [

4 |

Al Cancel

B
& Unused

Fig. 108: Selecting the right terminal

« All main links between the NC configuration and the terminal are set automatically (see Fig. Automatic
linking of all main variables)

2] SYSTEM - Configuration —
=1 0 NC - Coefiguration Genessl | EtherCAT | DC | Process Data| Startup | CoE - Onine | Diag History | Drine |
-8B MC-Task 1 58F
NC-Tack 1 SVB Mame: [Tem 7 (EL7201) I |7
=f= NC-Task 1-Image Type: [EL7201 K. MDP742 Servo-Motor Endstufe 5OV, 44)
7] Tables
] e Axes Comment: =
[+ fxis 1
B FLC - Configuration
85 Cam - Configuration
= 1 1/ - Configuration ¥
= E# /O Devices
[=1-5% Device 2 (EtherCAT) ™ Disabled Create symibels
T oo e e
SVICE o-Image-in Ter
ral oskion vee v f npul ning al . #das 1l Enc In ...
#- § Inguts &1Posti ¥ Ox51574750 (1364...  UDINT 4.0 180 Input O InDatal . foxs 1_Enc_l
& .l Cutputs &1 Statusword ¥ 0x0060 (96) UINT 2.0 123.0 Input o riStatusl, nSkatus2
|+-: § InFoData &1 Westate %0 BOOL 0.1 1522.3 Input 1] ristatus4, nSkatus4
B Term 1 (Ex1100) @1 State 00004 (4) UINT 2.0 1615.0 Input O
) 5§ InfoDat #1 Adshddr AC100SES 0301 .., AMSADDRESS 8.0 1617.0 Input 1]
: : D4 & &7 nex1d AC 10105 EB 0301 ARRAY[0..... 6.0 1617.0 Input O
(- 18 Term 2 (EL7342) ! retid0] HeAC (172) USINT 10 16170 Ioput O
& .3 ?”'" 3 t(:t;;f; &1 nettd[1] 010 {16) USINT 1.0 16180 Input O
& EOm 3 E & netid(2] 005 (5} USINT 1.0 18190  Input O
[s]-"8] Term 5 (EL7041-1000) T net1d3] 0ER (232) LSINT 1.0 16200  Input 0
e :ﬂl Term 6 (EL7041) &1 netld4] 003 (3) USINT 1.0 1621.0  Input O
(-8 Term 7 (EL7201) T netid(s] 0:01 (1) USINT 1.0 1622.0 Input O
B Terms (EL9011) Gl port 003EF (1007) UINT 2.0 16230  Input 0
@8 Mappings STchro 0:c00 {0} USINT 1.0 16250 Input O
1 Chnl 001 (1) USINT 1.0 1626.0 Input 1]
&1 Deoutputshift ¥ 0x0000B92B (47400)  DINT 4.0 1627.0 Input O RDCOUkpURTIme . Axis 1_D...
&1 Dclnputshift ¥ Ox00795804 (7952...  DINT 4.0 1631.0 Input 1] nbclnputTime . Axis 1_En...
! Cortralword ¥ 00000 (0) LINT 2.0 119.0 Output 0 nCkell, nckriz
@l Target veladty ¥ 000000000 (0) DINT 4.0 121.0 Cutput 0 nutDataz . Axis 1_Drive...
. J

Fig. 109: Automatic linking of all main variables

» Several parameters have to be set before the motor can be started up. The values can be found in

sections "CoE settings [P 931" and "NC settings [ 97]".
Please set these parameters before continuing with the motor commissioning procedure.

6.2.2 Settings with the Drive Manager

(Master TwinCAT 2.11 R3)

The data given here serve as an example for a servomotor type AM8131-0F20-0000 from Beckhoff
Automation. For other motors the values may vary, depending on the application.
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m Using the Drive Manager from revision -0019

The Drive Manager is only supported from revision -0019 [» 191] of the EL72x1-0010. If you
use an older version, the settings have to be made manually. See sections "CoE settings
[» 93]" and "NC settings [» 97]"

Note

Table of contents

« Start-up with the Drive Manager [P 89]

« Setting further parameters with the Drive Manager [P 92]
- Integral velocity controller component Tn [P 92]

- Proportional velocity controller component Kp [P 93]

The TwinCAT Drive Manager is available for download in the AX5000 download package.

The TwinCAT Drive Manager for parameterizing an EL72x1-0010 servo terminal is integrated in the System
Manager, so that no separate configuration tool is required. Once a servo terminal has been detected or
entered, the TwinCAT Drive Manager is available in the Configuration tab.

The following instructions are intended to enable you to start up the servo terminal relatively quickly. More
detailed information on the Drive Manager can be found in the corresponding documentation "AX5000
Introduction in the TCDrivemanager"

Start-up with the Drive Manager

» The terminal must already have been added manually under I/O devices or have been scanned in by
the system (see section "Configuration set-up in TwinCAT [P 52]")

* The terminal must already be integrated in the NC (see section "Integration in the NC configuration
[» 851")

» Select the Configuration tab for the EL72x1-0010.

» Select the connected voltage under Power Management.

' General | BtherCAT | Configumtion [DC | Process Data | Startup | CoE - Oniine | Diag History | Oniine |
Linked MC/CHC ares:  Channeld<ssMe: Axiz 10

|:t":"-*"'f4|.r‘I = = Ié—ll“-,}""‘lh ? | |Lhange Phase- =

Tree x -
- Device
¢ i Device Info
( Power Management ) Choose the power supply settings:
Display |43|.,.'Dc =
- Scoped
- i Watch Window Marne ActValue SetValue Unit
;| Channel A MNorminal DC link voltage 48000 48.000 W
- Parameter Min OC link voltage 6.800 6.300 W
? Operation Max OC link voltage  60.000 &0.000 W
1, Diagnostics

Fig. 110: Selecting the connected voltage

* You can subsequently scan or select the connected motor under Motor and Feedback. If you decide to
use automatic scanning, click on Scan motor and feedback. The electronic type plate of the AM81xx-
x2xx motor will then be read automatically. To do this it is necessary for automatic scanning of the

motor to be activated in the terminal (Index 0x8001 [» 165], MDP or Index 0x2018 [» 149], DS402)
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| General | EtherCAT | Configuration | DC

I Frocess Data I Startup | CoE - Online I Diag History I Online | MC: Online | MC: Func:tiansl

EI O

Device Info
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i Watch Window
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|_’-_| Parameter

-- Controller Overview

-- Meotor and Feedback
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|7
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)
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-

Feedback 1type: Mator type:
|EKM36—DHFDAD13A |.PnME131-DF2D—DDDI]

| Feedback 1 Parameters |
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| Delink Voltage [V] | Periph. Voltage vl | Ampl- Temp [C] |
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Channel A fods Op
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Fig. 111: Automatic scanning of the connected motor

Cyclic synchronous velocity mode (C5V)

« If you decide to manually input the connected motor, please click on Select Motor.

| General | EtherCAT | Configuration | pC

I Process Data I Startup | CoE - Online I Diag Histony I Online | MC: Orline | MC: Functions

- Power Management

- Display

- Scoped

i b Watch Window

El Channel &

|_:_| Parameter

-- Controller Overview
-- Motor and Feedback
Scalings and MC Parameters
L. Parameter List

[ Operation

[+- Diagnostics

Linked MC/CMC axes:  Channelb<=:Mo: Axiz 9
|£5 :;5|1——)|-ﬂ 1EEEJ*,"_?|-[11'1a|r15;|eF‘hase-V
Tree *
. Devi
H S eicenfo Reset (All motorfeedbacks)” v |————

[ Scan motor and feedback 1° ]
| _______

| Select Mot

|

- -

Feedback 1type: Mator type:
|EKI‘H‘I3€-DKFMD13A |AM8131-DF2D—DDDD

| Feedback 1 Parameters |

l Mator Parameters

| FuisState

__ s

| Delink Voltage [V] | Periph. Voltage [V] | Ampl-Temp [C] |

Actual operation mode |

Channel A Pods Op

Fig. 112: Selecting the connected

43.033

11.845 571

motor

Cyclic synchronous velocity mode (CSV)

« Select the suitable motor in the selection window and confirm with Ok.
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-

Select a motor.(SchemaVersion.2.0) —w|n=h
| -
=8 5__!,!nu:hru:unu:uu3 b abars o~ 0k
=) Rotary » Wi

= BECKHOFF E

= D.E,f sl / -
-- AMITum
-- AkET 2
= Ak 813

- AMET 3 -1
G- AMET 31 -4F 02
G- AMET3T4F 12
EI..'{-.' A0 3]

- AMET31-0F20-0000 (0.5, ver1.0.0]

m

- AMETI-1F20:0000 (0.5, ver1.0.0]
-~ AMETI-1F21-0000 (0.5, ver1.0.0]
- AMET31-2F20:0000 (0.5, ver1.0.0]
- AMET31-2F21-0000 (0.5, ver1.0.0]
- AMET31-3F20-0000 (0.5, ver1.0.0]
- AMETE1-3F21-0000 (DS, wer1.00)

1

[] Only show the suitable matars for this drive,

L

Fig. 113: List of available motors

« Confirm the next dialog box with OK. All required parameters are automatically entered in the NC, and
the scaling factor is calculated. If this is not confirmed, these settings have to be entered manually. See
section "NC settings [» 97]".

i -
Motor and Feedback M

Set Me-5caling and some Me-parameters now?

—[-p- oK ] [ Abbeoch o

ke |

Fig. 114: Confirmation of the automatic NC settings parameters

» The scaling can be determined under Scalings and NC Parameters. A motor revolution is defined as
360° as an example. All required parameters are adjusted automatically. The setting only becomes
active once the configuration is activated.
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| General | EtherCAT | Configuration | DC

| Process Data | Startup | CoE - Onine | Diag History | Onine |

Linked MC/CNC axes Channelbe=s He ds 10
[ - =
2 2EE <~ @ |E QK 2 _
Tree e | ----- T Pammatar
P D st 360 —1) (e
i Device Infi
! - AT R 1234557
. Power Management .N': Scaling factor: |0.00024332275350625 *inc Mo Modulo Scale: | 4234557235
. Display 1| ket Me-Encoder Counting Direction | et Mo-Dirive matar palarty
Scopel Defadt parameter seftings for inked Ne-mds. The value can be changed laterin Ne-axds configuration
i-- Watch Window

= Channel & Parameter Value Uni

E| Parameter Feference WVelacty: 110% of Max modor speed 2343 ‘s

&1 Contraller Chverview Maximum Velocity: 100% of Max motor speed 20822 e

=1 Maotar and Feedback Manual Velocity (Fast): 30% of Max motor speed = *fa

: = Mater Manual Velocity (Slow): 5% of Max motor epeed 1046.1 s

Y Fesdbackl Calbration Velsey dowards ple cam): 17 of Max malar speed 209.22 e

{. scalings and NC Parameters ) Calbration Velociy (off ple cam): 1% of Max metor speed 2322 Wy
Parameter Liet Aceelerstion: with an scoeleration fime of 15 nael i
Iil Operation Deceleration: with an acceleration time of 1s 3383 “fa2
T e - Jerk: with an accelersbion time of 1a 24143 *fad

[#]- Diagnostics
Max motor speed = 20522 (/5)
SafeOp | AwsStete | Delink Votage [V | Perigh. Votege [V] | Ampl-Temp ['C] | Actusl cperation made |
Cherngl A Med Feady AT 815 5,255 483 Cyelie symchronous velocity mode (C5V)

Fig. 115: Adapting the scaling

All main parameters for the commissioning the motor are now set. The motor can now be commissioned with
the NC, for example. A brief description can be found in section "Commissioning the motor with the NC
» 102]". Or the NC can be addressed from the PLC. A small http://infosys.beckhoff.com/content/1033/

el72x1-0010/Resources/zip/1859339787.zip is included in the documentation.
Some parameters can be adjusted manually for your particular application.

Setting further parameters with the Drive Manager

The values specified here are exemplary, although in most cases they have led to excellent results.
Depending on the application, other values may yield better results.
These values can be changed during operation. Click on Download to apply the values.

Integral velocity controller component Tn
» Reduce the value, until the motor starts to oscillate slightly. Then increase the value by 10%.
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Fig. 116: Adapting Tn

Proportional velocity controller component Kp
* Increase the value, until the motor starts to oscillate slightly. Then reduce the value by 80%.

Gereml | EtherCAT | Cofigurstor | DC | Process Dista | Startup | Cof - Onbine | Ding Mistory | Orline | BC- Ordee | HE: Functions |

Linked NCACHD s Chinnglhom B Ao 10
Teew Ll Charnel Ao Pammeter »Controler Ovenview o Welocly Controller Lind
- Device i
| Device [nfo Welocdy U
Power Menagemert - \
Display off Ve Y
- Scoped e i Kp (0180 Aty
| atch Window [F= tsmn | Tn|0COS0 3
= Channel & Vend 0
=1 Parameter Ih | e e, al ,.-"'F. | Current
& Controller Qveriew [~ 5 A S 'g'i
| [ Weloity Comtraller Unit
| Curnent Certraler Unit 50166096 ------!---------------— Vad -
#- Mator ard Feedback Yk o vk I_ﬂ . | Yo [
[ - Sealings an-e! HC Parameters P ' ; LS o
- Paramster List # I Fact Fbl
() perstion L 1 r
() Diagnestics
) Sh
fuiaSiate Delink 1 T Actial operation mode |
Charmad A L= 478 9.7 4TS5 Coyehe mpchvencus valsoly mods [C3V)

Fig. 117: Adapting Kp

6.2.3  Settings in the CoE register

(Master TwinCAT 2.11 R3)

The data given here serve as an example for a servomotor type AM8131-0F20-0001 from Beckhoff
Automation. For other motors the values may vary, depending on the application.
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Table of contents

« Inserting the motor XML file [» 94]

- Adaptation of current and voltage [P 96]

« Setting further parameters [» 96]

- Single turn bits / Multi turn bits [P 96]

- Torgue limitation [P 96]

- Integral velocity controller component Tn [P 96]

- Proportional velocity controller component Kp [P 97]

Inserting the motor XML file
m Downloading the EL72x1-0010 motor XML files

The motor XML files are available for download from the Beckhoff website.

Note

To facilitate commissioning of the EL72x1-0010 servo terminal, motor XML files are provided for the
servomotors that are supported by the EL72x1-0010. The XML files can be read in the System Manager.
All CoE parameters and DS402 parameters are then set as required.

» To read the motor XML file select the EL72x1-0010 and open the Startup tab. Right-click in the empty
field and select Import from XML...(see Fig. Importing the motor XML file).

-l SYSTEM - Configuration
[:-H8 NC - Cenfiguration

| General | EtherCAT | DC | Process Data_Startup ) CoE - Online | Diag History | Online |

! PLC - Configuration -
E|- I/O - Configuration Transttion  Protocol Index Data Commert
Elﬂ /O Devices €l PS> CoE x1C12C0 020000160116 download pdo Be1C12 index
B_'t Device 2 (EtherCAT) € <PS= CoE 1C13C0  0Z200001A01 1A download pdo (e1C73 index
-I- Device 2-Image
-I- Device 2-Image-Info
@1 Inputs
- § Outputs
- § InfoData
B[ Term1 (EK1100)
-8 InfoData =< Insert...
(- M3 Term 2 (EL7342) M Delete..
(-] Term 3 (EL7332) i
[ %] Term 4 (EL7031) Edit...
-8 Term 5 (EL7041-1000)
T o
Export to XML...
G}":ﬂ Term 8 (EL7201) ] & Print List... Ctrl+P
gk Map;ﬂgs Copylist  CtrleC
i"ﬁ MC-Task 1 SAF - Device 2 (EtherCAT) xﬁ Export List...
L.gg MNC-Taskl SAF - Device 2 (EtherCAT) - Info

Fig. 118: Importing the motor XML file

« Select the motor XML file that matches the connected motor (see Fig. Selecting the correct motor XML
file)
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Organisieren o3 Offnen = Freigeben far = E-Mail Brennen  » #~ O @
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4 Downloads E

|2 AM3111-0300-0001_D5402.xml =] AM3112-0400-0001_MDP xml
=] AM3111-0300-0001_MDP xml =] AM3112-0401-0001_D5402.xml
=] AM3111-0300-0002_D5402ml 2 AM3112-0401-0001_MDP xml
=] AM3111-0300-0002_MDP xml =] AM3121-0200-0001_D5402.xml
| AM3111-0301-0001_D54023ml | 2 AMZ121-0200-0001_MDP sxml |
|2 AM3111-0301-0001_MDOP xml |2 AM3121-0201-0001_D5402.xml
= AM3112-0400-0001_D5402ml 2 AM3121-0201-0001_MDP xml

=l Zuletzt besucht

- Bibliotheken
[E] Bilder
@ Dokumente

o' Musik

E Videos -

<gh>] AM3121-0200-0001_MDP.xml Anderungsdatum: 03.01.2012 13:52
= XML-Dokument GroBe: 4,30 KB

Fig. 119: Selecting the correct motor XML file

 All required parameters are then set, and the motor can be put into operation (see Fig. CoE
parameters of the motor XML file).

ﬂ SYSTEM- -Conflsuratlon | General | EtherCAT [ DC | Process Data | Statup | CoE - Online | Diag History | Online |
r-§8R NC - Configuration
! PLC - Can|guraF|on Transttion  Protocaol Index Data Commert
=-f /0 - Configuration
Bﬁ /O Devices B <PS> CoE x1C12C0 020000160116 download pdo (e1C12 index
El_vt Device 2 (EtherCAT) rC PS> CoE x1C13C0 020000 1A D1 1A download pdo {k1C13indi\
+ Device 2-Image i@ Ps CoE 201111 00002710 (10000) Maxe cument
. i@ Ps CoE B011:12 e 000D0CS4 (3220) Rated cument
+ Device 2-Image-Info mrs CoE 801120 (xDOCS (200) Motor thermal time constart
g1 Inputs &l rs CoE BeBO11:13 (D4 (4) Motor pole pairs
- @l Outputs ors CoE 801115 OxFFE2 (65506) Commutation offset
---‘ InfoData i@ Ps CoE BB8011:16 (00000032 (50) Torque constant
= H Term 1 (EK1100) B rs CoE <2011:18 (<0000001A (26) Rotor moment of inertia
w-§ InfoData mrs CoE 201119 (D007 () Winding inductance
- "o Terrn 2 (EL7342) i@ Ps CoE x2011:1B 00001770 (6000) Mator speed limitation
'ﬂ Term 3 (EL7332) @ Ps CoE xB8010:13 (0096 (150) Curmrent loop proportional g...
'ﬂ Term 4 (EL7031) @ rs CoE x8010:12 0005 () Curment loop integral time
F%| Term 5 (EL7041-1000) @ Prs CoE <8010:15 00000012 (18) Velocity loop proportional g...
&) Term 6 (EL7041) @rs CoE I=3010:14 00000036 (1500 Velocity loop integral time
"% Term 7 (EL7201) Ers CoE 001211 00000 (0) Release delay
lﬂ Term & (EL7201) @ rs CoE k201212 0000 (0) Application delay
H i rs CoE c2012:13 (0000 (0) Emergency application tim...
e Mappings @ rs CoE xB8012:14 0000 (D) Brake mf::rne_nt of inertia
ﬁ NC-Task 1 SAF - Device 2 (EtherCAT) i Ps CoE BB010:33 (ec0O0A (10) Stan_d still wlnf:low
&% NC-Task 1 SAF - Device 2 (EtherCAT) - Info k. PS CoE 0<8010:19 Qx000050CD0 (24000) Nominal DC Link Voltage )

Fig. 120: CoE parameters of the motor XML file

Startup list

Any further application-specific settings should also be implemented in the Startup list. Oth-

erwise the modified settings will be overwritten next time the terminal starts up.
Note
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Adaptation of current and voltage
' The motor may overheat!

. In order to prevent overheating of the connected motor, it is important to adjust the voltage

of the servo terminal to the actually connected voltage.
Attention

This requires the index 0x8010:19 [P 166] (0x2002:19 [» 147], DS402 profile) "Nominal DC Link Voltage" of
the connected voltage to be set accordingly

Setting further parameters

Single-turn Bits (MDP742: Index 0x8000:12 [» 165] / DS402: Index 0x2010:12
[> 149]) / Multi-turn Bits (MDP742: Index 0x8000:13 [» 165] / DS402: Index 0x2010:13
[> 149])

Here the user can specify how many single-turn and multi-turn bits the terminal should display. A total of 32
bits are available. These 32 bits can be subdivided as required.
The standard setting is 20 single-turn bits and 12 multi-turn bits.

Singleturn bits: number of bits relating to the resolution of one rotor rotation.

Multiturn bits: after a rotor rotation the multi-turn bits are incremented by one.

The motor may overheat!
If the number of single-turn bits is changed, the scaling factor in the NC [P 97] has to be

adjusted

Note

Internal data

63 32 3 0

Multiturn|Singleturn

0x8pp0:13| 0x8pp0:12

Position-PDO
31* 0

Fig. 121: Multi-turn / single-turn bits:

Torque limitation (MDP742: Index 0x7010:0B [» 173] / DS402: Index 0x6072:0 [» 152])

Limits the current / torque to this value. The value is specified in 1000th of the rated current.

Integral velocity controller component Tn (MDP742: Index 0x8010:14 [» 166] /
DS402: Index 0x2002:14 [» 147])

The values specified here are exemplary, although in most cases they have led to excellent results.
Depending on the application, other values may yield better results.

» Reduce the value, until the motor starts to oscillate slightly. Then increase the value by 10%.
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Proportional velocity controller component Kp (MDP742: Index 0x8010:15 [» 166] /
DS402: Index 0x2002:15 [» 147])

The values specified here are exemplary, although in most cases they have led to excellent results.
Depending on the application, other values may yield better results.

* Increase the value, until the motor starts to oscillate slightly. Then reduce the value by 80%.

6.2.4 NC settings

(Master TwinCAT 2.11 R3)

The data given here serve as an example for a servomotor type AM8122-0F20-0000 from Beckhoff
Automation. For other motors the values may vary, depending on the application.

Table of contents

« Definition of the unit [P 97]
« Selecting the maximum velocity [» 98]
» Dead time compensation [» 99]
« Setting the encoder mask [» 99]
» Scaling factor [P 100]
- Calculation of the scaling factor [» 100]
- Scaling output [P 101]
« Position lag monitoring [P 101]
» Commissioning the motor with the NC [» 102]

Several important parameters are required for the commissioning with the NC. These should be set as
follows before commissioning. A fundamental factor for setting the following parameters is the unit in which
the NC is set to operate. For the following parameters it was assumed that one revolution corresponds to
360°.

Definition of the unit

The unit can be defined in the Settings tab for the axis.
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- Bl SYSTEM - Configuration
- B8 NC - Configuration
©-[B1 NC-Task 1 SAF

~.[B1 NC-Task1 SVB
~=f= NC-Task 1-Image

EI:H Axes
- Axis 1
- Axis 2
-k Axis 3
..H Aoz 4
..H. Ais 5
-l Axis 6
- Acis 7
- Axis 8
- Acxis 9
-5 PLC - Configuration
=i 17O - Configuration
Elﬁ I/O Devices
. -5 Device 2 (EtherCAT)
=¥ Device 2-Image

[ &1 Inputs
(-8 Outputs

L LI 3 o N

Fig. 122: Definition of the unit

-.=$= Device 2-Image-Info

General | Settings | Ealamaerl Qmamicsl Orline I Eunctiunsl Quuplingl Cnmpmsatiun|

ILink To fall Types)... | Term 7 (EL7201) & "Servo interface”
Fuiz Type: [CﬂNupm D5402/Profile MDP 742 (2.0. EtherCAT CoE Drive) v]
[Un'rt: : - ] Display (Only)
Posttion:  [|m® [ Module
Velocity:  [] */min
Result
Position: Welocity: Acceleration: Jerc:
® s /53
Huis Cycle Time / Access Divider
Divider: 1 | Cycle Time (ms): 2.000
Madula: =

Selecting the maximum velocity

The maximum permitted velocity is calculated based on the maximum motor speed (name plate) and the
distance, in this case in relation to 360° per second.

1
v — vaxMDED‘I" X 36nu= 2000 f{mm X 360°
Be= 60 s 60 s
1
— vmrzxMamr X 36{]”_ 2000 A’I(miﬂ X 360°
Vimaz — -

60 =

- B SYSTEM - Configuration .«
-1 NC - Configuration
2-[B1 NC-Task1 SAF
-[B1 NC-Task1 SVB

60 =

= 12000 °/,

= 12000 °/

— General I Settings Eammeier| Qmamicsl Online | Eunctionsl Qouplingl Compensationl

Parameter Value Type |Unit

' 15 8_Enc *
]| Axis & Drive +
ol Aoxis 8_Ctrl +
-8 Inputs
G- @) Outputs
-l Axis 9

.5 PLC - Configuration *
- 1/O - Configuration

Dynamics:

Limit Switches:
Menitoring:
Setpoint Generator:
MCI Parameter:
Other Settings:

Fig. 123: Adjusting the reference velocity

-=$a NC-Task 1-Image - Velocities:
{7 Tables Reference Velocity 120000 F s
E-a Axes Maximum Velocity 120000 F *Js
-l Axis 1 Manual Velacity (Fast) 600.0 F /s
- Aois 2 :
G B Axis 3 Manual Velocity (Slow) 100.0 F i
-l Ais 4 Calibration Velocity (towards plc cam) 30,0 F /s
-l Acis 5 Calibration Velocity (off plc cam) 300 F /s
R Axis 6 Jog Increment (Forward) 5.0 F
Axds 7 E Jeg Increment (Backward) 5.0 F
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The reference velocity matches the maximum permitted velocity.
Below that separate values for the maximum and minimum velocity for manual NC mode can be set.

Dead time compensation

The dead time compensation can be found further below. Open Further settings. The dead time
compensation should, in theory, be 3 cycles of the NC cycle time, although in practice 4 cycles were found to
be preferable. At a cycle time of 2 ms it should therefore be 0.008 s. The dead time compensation can be
found under Advanced Settings in the encoder parameters.

| General | Satings| EEI'EmE‘tEf| Qmamicsl COrline | Eunc:tiunsl Euuplingl Cumpmsatiun|

l_ Parameter Value IT_ Unit
+  Velocities:
+  Dynamics:
+  Limit Switches:
+  Menitoring:
+  Setpoint Generator:
+  MNCIParameter:
- Other Settings:
Position Correction FALSE rlB
Filter Time Position Correction (P-T1) 0.0 F =
Backlash Compensation FALSE rlB
Backlash 0.0 F o mm
Error Propagation Mode TNSTANTAMNEOUS! ~lE
Error Propagation Delay 0.0 F s
Couple slave to actual values if not enabled FALSE rlB
Velocity Window 1.0 F | mm/s
Filter Time for Velocity Window 0.0 F s
Allow motion commands to slave axis FALSE rlB
Allow motion commands to external setpoint axis FALSE rlB
( Dead Time Compensation (Delay Velo and Position) 0.008 F s )
Data Persistence FALSE bl =3
Fig. 124: Dead time compensation
The dead time compensation can only be set in expert mode (Fig. Expert mode setting).
' Unbenannt - TwinCAT System Mansger : o

File Edit Actions View Options Help

DEEE G0 RR M Earde ot s s =QRE@ELEBO T
Fig. 125: Expert mode setting

Setting the encoder mask

The maximum values for the encoder mask can be set in the Parameter tab for the Axis1_ENC encoder
settings. The EL72x1-0010 provides a maximum of 32 bits for the encoder.

The parameter Encoder Mask (maximum encoder value) can be used to set the maximum number of
available bits. By default this is set to OXFFFF FFFF, which corresponds to 32 bits (20 single-turn bits and 12
multi-turn bits). The calculation is based on the following equation.

GMmax - ESEWEBMMEits+Mu!timmEEn‘3 —1= 220+12 —1 =4 2949457 295 == (0x FFFF FFFF

EL72x1-0010 Version: 2.0 99



Commissioning BEGKHOFF

The parameter Encoder Sub Mask (absolute range maximum value) indicates how many bits of the
maximum encoder value are single-turn bits. The default setting is 20 (and therefore 12 multi-turn bits). The
calculation is based on the following equation.

GMy — 25inglenurnBitz __ 4 _ 220 __ 4 — 1 (48 575 == Dx DDOF FFFF
Further calculation example with 13 single-turn bits and 8 multi-turn bits.

GMmax s ESEmiEMMEEm+LMEEEnuMEEm —1 = 213+B —1=2097 151 == 0x 001lF FFFF

GMgy = 2SmgletwrnBits __ | — 213 _ 1 — 8191 => Ox 0000 1FFF

2 ;‘ESTIECNJ,.;]!;TJTZES:UOH S General | NC-Encoder EE"E"TIE‘tEf| Time Compensation | Online|
E"' NC-Task 1 SAF ’_ Parareter Value ’T_ Unit
:E:E:ti—?ﬂige - Encoder Evaluation:
i-[7] Tables Invert Encoder Counting Direction FALSE j B
B:i Aes Scaling Factor 0.0001 F | 5/INC
[ - focis 1 Scaling Factor Divisor (default: 1.0) 10 F
g: ﬂi; Position Bias 00 F
G- Auis 4 Module Factor (e.g. 360.0%) 360.0 F
[+]-Hmp Lois 5 ] IModulo Start 0.0 E
- Axis 6 Encoder Mask (maximum encoder value) (xFFFFFFFF o
e Miﬂ Encoder Sub Mask (absolute range maximum value) 0000 FFFFF D
H“..:Ifxi; 8_Enc Reference System TRCREMENTAL hd 13
..a.._L] Axis 8_Drive - Limit Switches;
h, Az §_Ctrl Soft Position Limit Minimum Monitoring FALSE *|B
- § Inputs = Minimum Pesition 0.0 F
D"":xli:;”tp”ts Soft Position Limit Maximum Monitering FALSE ~|e
-.JA PLC - Configuration Maximum Position 0.0 F
- /O - Configuration +  Filter:
E\ﬁ /O Devices +  Homing:
= —“- Device_Z(EtherCA'l'] + |OtherSettings:
-I- Device 2-Image

Fig. 126: Setting the encoder mask

Scaling factor

The scaling factor can be changed by selecting "Axis 1_Enc" and tab Parameter in the NC (see Setting the
Scaling Factor). The value can be calculated with the formulas specified below. The calculation is based on
the assumption that one revolution corresponds to 360°.

The number of single-turn bits is taken into account in the calculation of the scaling factor. As indicated
above, the default setting for the EL72x1-0010 is 20 single-turn bits. This value is also used for calculating
the scaling factor. If the single-turn bit value is changed, the scaling factor must be adjusted.

Calculation of the scaling factor

SF =

distance per round 360 o
SmplerEiE = a0 = 0:000343322753906 /¢
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ﬂ SYSTEM - Configuration - . .
£-f8 NC - Configuration W |Generd I r"K:E""r;"r"":le"| Ea’amaer|-|—ine[:orrpensabon Im|

Z-[B1 NC-Task1 SAF _
NC-Task 1 SVE Parameter Value T... [Unit

+ MC-Task 1-Image - Encoder Evaluation:

i-[] Tables Invert Enceder Counting Direction FALSE LI B
- Axes ( Scaling Factor 0.000343322753906 F oo o/ING )
i g Auis 1 Scaling Factor Divisor (default: 1.0) 10 F
G- Axis 2 A .
o e s 3 Position Bias 0.0 F
- Axis 4 Modulo Factor (e.g. 260.0%) 3600 Fos
- Axis 5 Tolerance Window for Modulo Start 0.0 Fo®
- Axis 6 Encoder Mask (maximum encoder valug) 0xFFFFFFFF n}
- Axis T .
4 fic 8 Encoder Sub Mask (absclute range maximum value) 0:D00FFFFF ]
=5 is
-, Axis 8_Enc Reference System ‘INCREMENTAL' LI E
B ] s 8_DTve +  Limit Switches:
----- T, Acis §_Ctrl +  Filter:
G- QT Inputs = +  Homing:
[J---‘l Qutputs .
o s O +  Other Settings:

Fig. 127: Setting the Scaling Factor

Scaling output

Enter the value 32 in the Parameter tab for the drive settings under Output Scaling (Velocity).

ﬂ SYSTEM - Configuration | _—|—‘E— Compensdi

13' NC - Configuration - Parameter | Tage

B NG T 547
NCTack 1 SVE I_ Parameter Value ’T_ Unit

=f= NC-Task 1-Image - Output Scaling:
[ Tables Invert Motor Polarity FALSE Rl
B:iq Poes Reference Velocity 22000 F 5=
- s 1 at Qutput Ratio 100 ., 101 10 E
ik s 2 Cutput Scaling Factor (Velocity) 32.0 F ]
+  Optional Qutput Scaling:
+ | Other Settings:

ol Ais 7
ol Axis 8

Fig. 128: Output scaling

Position lag monitoring

The position lag monitoring function checks whether the current position lag of an axis has exceeded the
limit value. The position lag is the difference between the set value (control value) and the actual value
reported back. If the terminal parameters are set inadequately, the position lag monitoring function may
report an error when the axis is moved. During commissioning it may therefore be advisable to increase the
limits of the Position lag monitoring slightly.

' Damage to equipment, machines and peripheral components possible!
[ ]

Setting the position lag monitoring parameters too high may result in damage to equipment,

machines and peripheral components.
Attention
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[=-E SYSTEM - Configuration
=-88R NC - Configuration
=-[B1 NC-Task 1 SAF

| »

Earamete | e

NC Tas1 58 I L 28 [T
MNC-Task 1-Image | Moo
7T Tables Position Lag Menitoring TRUE rlB
El:i! Axes Maxirnum Position Lag Value 50 Fo®
i e fois 1 Maximurn Position Lag Filter Time 002 Fos
POEITOT oot Coop: =
- s 4 Position control: Proportional Factor Kv 10 Fooo/ss
[l Axis Feedforward Velocity: Pre-Control Weighting [0.0 ...1.0] 1.0 F
(x]-nf- ois 6 +  Other Settings:
(- A Axis 7

-l Axis 8

¢ -, Axis8 Enc
-] Axis 8_Drive
il Axis 8_Ctrl
- §f Inputs
w-§l Outputs

Fig. 129: Lag monitoring

Commissioning the motor with the NC

* Once the parameters are set, the motor is basically ready for operation. Individual further parameters
have to be adapted to the respective application.

+ To commission the axis, activate the configuration (Ctrl+Shift+F4), select the axis, select tab Online
and enable the axis under Set.

+ Set all tick marks and set Override to 100% (see Fig. Enabling an axis). The axis can then be moved.
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Generall Settingsl F'arameterl Dynamicz  Dhline I Funn:tiu:unsl Eu:uuplingl Enmpensatinnl

N

Setpoint Pozition: [mm]
-0.0022 | s

Lag Digtance [mindmax]:  [mm] Actual Yelociby: [mm/z] Setpoint Yelocity:  [mmz]
| 0.0022 [0.000, 0.002) | 0.0000 | 0.0000
Override: [%] Taotal # Caontral Qutput: [%] Error:

| 100.0000 % | 0.00/ 0.00% | 0 [00]

Statuz [log.] Statuz [phys. ] E nahbling

v Feady W MOT Moving || [T Coupled Mode ¥ Contraller

[T Calibrated [~ Maving P [ In Target Pos. v FeedFw

[~ Haz Job [~ Moving Bw [ In Poz Range W FeedBw

Contraller Kv-Factar: [rrmnid 2] Reference Welooity: [rrndz]
I 1 [3600 1
T arget Pozition: [rim] T arget " elocity: [mm.z]
[0 1 [0

F1 | F2| F3| _F4 F8 | _F9

Set Enabling

v Contraller

¥ Feed Fw
¥ Feed Bw Cancel |
Override [%]:

[foo Al |

Fig. 130: Enabling an axis

You can now move the axis with the function keys F1, F2 (Backward) or F3, F4 (Forward).

You can adjust the Kv factor in order to approach a suitable factor. Set the value to 0 initially in order to set
the correct reference velocity. For calculating the reference velocity please refer to section "Selecting the
maximum velocity [P 98]". The calculation provides a relatively precise value, although the value may have to

be corrected slightly. To this end move the motor with a Kv factor of 0 until the actual velocity matches the
setpoint velocity.

Alternatively you can control the axis via the Functions tab. An example is provided below.

Select as Reversing Sequence as the start type.
Enter the required Target Position2, e.g. 12000°.
Enter the required Target Velocity, e.g. 12000°/s.
Enter the required Target Position1, e.g. 0°.
Enter the required Idle Time, e.g. 2 s.

Select Start.

EL72x1-0010 Version: 2.0
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| General | Settings I Ear.:lme‘terl anamicsl Online | EUI'ICTiDI'I5| Qauplingl Cumpensatiun|

L 1.4646
~Etondad-Siat
Start Mode: [Hevasjng Sequence v]
Target Position1: 0 [l
Target Velocity: 12000 [/
Target Position2: 12000 [l
Idle Time: 2 ]
\
Raw Drive Output
Output Mode: [FEFCEHT "]
Output Value: 0 [%]
Set Actual Position
[.ﬁbsulute '] o
Set Target Position
[.ﬁbsulute "] o

Setpoint Position:
14646

Last Time [=]
0.00000

Start

Stop

Fig. 131: Reversing Sequence

The motor now turns to position 2, remains there for 2 seconds and returns to position 1. This is repeated
until Stop is pressed.

6.2.5 Application example

[i]

Note

Installation of the latest XML device description

Please ensure that you have installed the corresponding latest XML device description in
TwinCAT. This can be downloaded from the Beckhoff Website and installed according to

the installation instructions.

Motor control with visualization

A& Download (http://infosys.beckhoff.com/content/1033/el72x1-0010/Resources/zip/1859339787 .zip):

Used Master: TwinCAT 2.11 (for older versions the control loop has to be programmed manually; in this case
it is already implemented in the NC).
This application example demonstrates movement of a motor to any position or in continuous mode with the
aid of visualization. The velocity, the starting acceleration and the deceleration can be specified.

The sample program consists of 2 files (PLC file and System Manager file).

First open the PLC file and compile it so that you have the *.tpy file available that is required for the System

Manager.

Please note that you may have to adjust the target platform in the PLC program (default: PC or CX 8x86). If

required, you can select the target platform under Resources -> Controller configuration.

104
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B (28 Taskkonfiguration

Tﬁ—, R ezzourcen A
B[] Bibliothek STANDARD.LIE 5.6,98 12:030 E Standard
-1 Bibliothek TeMClib 1811009531260 | 777 BAAIN

|:| Bibliothek TcMC lib 10.10.08 17:55:34: Gl
B[ Biblicthek TeSpstem ib*14.1.10 19:09:38:
B3 Globale Yariablen

""" . Globale_*ariablen

. TwinCAT_Configuration [WaR_COMFI

----- Traceaufzeichnung

""" . TwinCaT _Impart Auswahl der Zielplattform
b . Wariable_Configuration [VAR_COMFIG

- [ larmk.onfiguration ((3“ PC oder £ [#26) ]

""" 3% prbeitshereich T B uber BMG

""" @ Bibliothiek zvenwalter  BC seiel

""" m Logbuch

_____ R Pp—— " BCwsB0 oder B Uber AMS

T askkonfiguration (" BCwxB0 ader B seriell

E3
C CX [ARM)

Tazk Abarbeitung

Abbruch

""" Q W atch- und Rezepturvenmalter

Fig. 132: Selection of the target platform

Please note the following for the System Manager file:

+ Start the System Manager in Config mode.

» Please ensure that the 1/0 configuration matches your actual configuration. In the sample program only
one EL7041 is integrated. If further terminals are connected you have to add them or re-scan your

configuration.

* You have to adjust the MAC address. To do this, click on your EtherCAT device, then select the
Adapter tab and click on Search after the MAC address (see Fig. Selecting the MAC address). Select

the right adapter.

SYSTEM - Kanfiguration

B 1C - Konfiguration | Allgemein | Adapter | EtherCAT | Online | CoE - Orline

B® =ps - konfiguration

Own Adapter [kt
BR Mocken - Konfiguration | ISEIE sl b

=) - E/# - Konfiguration Beschreibung: |Lnu:a| Area Connection [IntellR] PROA000 PM Metwark, Ennnectl
=B Efa Gerdte %

== Gerdt 2 (EthercaT) Gerstenams: |\DEVIEE\{EFAE|F1 A7-FO15-4E 43-806F -4A835E 87 7ROCY |

=%= Gerdt 2-Prozessabbild MAC-Adresse: |DD 07 05 05 5 d1 | l ST l

=f= Gerdt 2-Prozessabbild-Info

1 Engange IP-Adhesse: |172.16.5.232 [255.255.0.0]

‘l Ausginge
§ InfoData
[EE R sy Geridt an Adresse gefunden
&8 Zuordnungen

[keine]

0K
LAk Aerbindung CardBus [IntellR] PRO/A00-CardBus |1 - Paketplaner-i I—l

(#) Unbenutzt
1 Alle

Fig. 133: Selecting the MAC address
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* In the PLC configuration you have to adjust the path for the PLC program. Click on the appended PLC
program and select the tab IEC1131 (see Fig. Changing the PLC path). Select Change and enter the

correct path.

Bl 5vSTEM - Konfiguration

BB nC - konfiguration IECTT3 | Expart

=- B8 5P3 - Konfiguration

MC_Example | [ MHeu Einlezen. .. ]
#

|C:\Ducument3 and Settingz'Administratorhdy Du:u:urnE|I [

Bndern...

l

[=R-N TwinCat_MNC_Example Projek: |Twir'||:at_
-I- TwinZat_MC_Example-Prozessabbild Plad:
Standard
R Mocken - Konfiguration
=18 £/ - Korfiguration :
= B E/A Gerste Run-Time Mr.:
== Gerdt 2 (EtherCAT) Zielsystem:

=f= Gerdt 2-Prozessabbild
=f= Gerdt 2-Prozessabbild-Tnfo
%T Eingange
‘l Ausgange
& InfoData
[ Klemme 1 ¢EK1100)
&8 Zuordnungen

Fig. 134: Changing the PLC path

[]140 beim Task Anfang

[ Beziiglich T5M Pfad

» Under NC configuration an EL7041 is already linked to the NC. To change the link or add additional
devices proceed as described under “Integration into the NC configuration [» 857".

The PLC program is configured as follows. The libraries TcMC.lib and TcNC.lib must be integrated (see Fig.

Required libraries).
E Ressourcen
B[] Bibliothek STANDARD.LIE 5.6.98 12:0%:02: Globale Variabl
CI Bibliathek TeMC ik 31.7.03 11:33:40: Globale ' aniablenlizter
D Bibliothek, TeMC.lib 10.10.08 17:55:34; Globale Y ariablenlizte
|:| Bibliothek, ToSpztern lib 10.9.09 12:54: 20: Globale Y ariablerl
&3 Globale Variablen

. Globale_ anablen
""" . TwinCAT_[mport
- (@ Wariable_Corfiguration [AR_CONFIG)

31.7.09711:38:40
TcBaselib 145.0912:14:08
Toaystem lib 10.9.0912:54:20
TechClib10.10.0817:55:34
STANMDARD.LIE 56595 12:03.02
TcBasetath.lib 27.7.04 12:07:56
Tehkdathlib 23.9.04 151530

Tk lik

-0 Alarrnkonfiguration
'}@ Arbeitzbereich
i
m Logbuch
Steuerungskonfiguration

ibliothek svens

Fig. 135: Required libraries

Once this is done, certain global variables are declared (see
PLCTONC_AXLESTRUCT and NCTOPLC _AXLESTRUCTd
and the NC.

Fig. Global variables). The data types
eal with the communication between the PLC
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T Ressoucan

Elﬁ Globale Variablen

TwinCAT_Imnpart

B8 Alaerokoniiguration
[ tibsitsbeneich
i Bibliotheksversalber

[ S

B2 Bibliothek STANDARD LIB s.ssamm‘
EE Biblicthe. TeMC.li 12.1.70 025312 Gh
B Bitliothek TeNCib 101008 17,5534 &
B~ 3 Biblicthek ToSystem ib14.1.10 15:09:38:

@ TwinCAT_Conliguration (VAR _CONFI

. Waiiable_Configurstion [VAR_CONFIG

Fig. 136: Global variables

FAR_GLOBAL

sPLC TO_MNC AT St PLCTOMNC_AXLESTRIICT: * dient der Kommunikation zwischen PLC und MC™)
sirNC_TO_FLC AT = NECTOPLC_AXLESTRUCT: {* dient der Kommunikation gwischen FLC und MC*)
hEnable: BOOL; (* gibt die Achse frei %)
bMowve_Absolut: BOOL; {* startet eine Absolutbewsgung *)
bMoveRight: BOOL (* startet die Achse im Rechtzloul %)
bhovel et BOOL: (* ctartet die Achse im Linkslauf )
bReset_Axis: BOOL; * Reset dar Achsa ™)
bStop: BOOL (* stoppt die Achsa *)

EMND_VAR

Once the global variables have been declared, programming can commence. Start with declaring local
variables (see Fig. Local variables).
MC _Direction is an enumeration type that specifies the direction of travel for the block MC_Move Velocity,
which in turn initiates continuous travel of the motor.
An axis reset is carried out with the function block MC_Reset. Absolute positioning is carried out with the
function block MC_MoveAbsolute. The current axis position can be read with the function block

MC_ActualPosition.
MC_Power enables the axis; MC_Stop is required for stopping the axis.

2 Bausteine

2] EEIGEE

1 [ 0001 FROGRAR bAAIN

Direclion:

ok oveAbsolute_Axis_1:
fohdoveelocity_Awis_1:
fbFower_Axis_1:
thReadArualPosition_1:
ToResar_Axs:

foStop:

bfs_Feody:
biove_Absold_sbortsd
biowve_Absolst_Done:
bFeset_Done:
IrAe_Axis 1.
lrésctual_Position:
IrDecel_4xis_1
Irderk_Axis_1:
IrPasition_Drive_to:

It meity_Move_Ab_#sxis_1:

Fig. 137: Local variables

The program code is as follows (see Fig. Program code):

MC_Direchon;
WMC_Movesbsolute:
WMC_MoveYelooty:
MC_Power;
MC_ReadasciualPosiion:
MC_Feset
MC_Siop:

BOOL:

B

BooL:

Bl

LREAL

LREAL

LREAL:

LREAL

LREAL

LREAL

(* Aufzahlungstyp mil Bewagungsnchtungan filr MC_Moveialocine )

{* Eswird eing absolute Fositionienung durchgefuhr )

(* Ezwird eing Endlosfahrt durchgefubt®)

(* E=werden die Fraigaben fir dia Achse gasatzt®)

{* Exwird die altuella Pasition der Achse galesen®)

(* Ezwird ein Reset dar Achse durchgefiihn )

(" Die Achse wird gestoppt ™)

{* Uberpriit ob die Achse bereitist™)

(*"Wird trug, wenn die Posiionierung nichtvallstandig susgefibrt werdan kaonnte %)
(* Zeigl ob die Positionierung abgeschlossen ist )

(* Zeigl ol ein Resatwargang absgeschlossan ist®)

(* Beschleunigung bei absoluter Fositionierung, beim Wert 0 wirkt Standard *)

[* Aktuelle Position der Achse )

(*“erzbgerung bei shsoliter Positionierung, beim Wert 0 wirkt Standeard %)

(* Fuck bei absaolutar Pasitionierung, beim Wert 0 wirkt Standard %)

(* Pasiion, die bai einer absolian Positionierung angetahren werden soll )

[ Geschwindigkait. mitder bei einer sbsoluten Postionierng getahren werden soll ¥

EL72x1-0010
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T3 Baustsine 0001|* Freigabesignale werden gesetzt®)
: 0002 thPowear_Axis_1(

0007 AxizRefln
0008 AxisRefOut
| 0004 Status
Errar

stNC_TO_FLC.
stPLC_TO_NC.

| 0003 Enable = bEnahle,
| 0004 Enable_Positve = bEnahle,
| 0005 Enable_Megative =  bEnahle,
0008 Overtide = 100.000,

non
oW

. ErorD =)

i* Uberpriift, nh die Achse bersitist)
bAxis_Ready = AxislsReady(strNC_TO_PLC nStateDWord ):

(* Resetder Achse *)
fhReset_Axis(
Execute = hReset_Axis
A = stNC_TO_FLC.
100715 Done  =» bReset_Done,
0020 Error =» ErroD  =»

| 0022 (* Flihrt eine Absolutbewegung durch )
| 0023 {bkovesbsolute_Axis_1{

| 0024 Execute =
00z25 Pasition
0026 Welocity

bkdove_aAbsolut
IrPositinn_Drive_to,
Irvelocity_hMove_Ab_Axis_1 .

| 0027 Acceleration ItAcc_Awis_1.

| 0028| Deceleration IDecel_Axis_1.

| 0029 Jerk Irderk_Axis_1.

| 00 30| Auxis stNC_TO_PLC,

| 0031| Daone =» bMove_Absolui_Done.

| 0032 CommandAbored =>  bMove_Absolut_Aborted .

1 0033 Error =y . ErrorlD = L
0034

0035/IF fhbdovesbsolute_Axis_1 Done THEMN
0036 hkdowe_sAhsolut = FALSE:
0037 END_IF

10039 * Flihrt eine Endlosbewsgung durch ™)

| 0040/IF bkoveRight THEMN

| 0041| Direction := MC_Paositive_Direction;
| 0042 ELSIF bMoveleft THEN

0043 Direction := MC_MNegative_Direction;

0044 END_IF

[ZE

| 0046{fboveelocity_Axis_1{

| 0047 Execute = bMoveRight OR bhowveleft,
| 00 48| Velocity = 1000,

| 0045 Acceleration = lrAcc_Axis_T,

| 0050 Deceleration = IDecel_Axis_1.

| 0051 Jerk = .

| 0052 Direction = Direction,

| 0053| Auxis = stMNC_TO_PLC,

| 0054 Invelocity =

| 0055 CommandAboned =»

| 0056 Errar =» Errorld = L
0057

0058F biowve_aAhsolut OF bkoveleft OF bMoveRight THEN
0oss) bStop = FALSE:

|D0EOELSE

| D061 bStop = TRLUE:

|00E2EMND_IF

| 0063

| 0064 * Stoppt die Achse ™)

| N0E5(h Stop(

| D0EE| Execute = bStop.

| 0067 Deceleration = 500,

| 0068 Jerk = .

| 0069 A = sWNC_TO_PLC
| 00720| Done =>

| 0071 Errar =» . Erorld =
0072

0073 * Auslesen der aktuellen Fosition *)
00?4fbFeadActualPosition_1{

| 0075| Enable = TRUE .

| 0076| A = stNC_TO_FLC.
| 0077 Dane .

00745 Errar

0074 ErrarlD
0080 Pasition

wonouou
oW oW v

IrActual_Fosition):

Fig. 138: Program code

The motor can then be operated with the aid of the following visualization (see Fig. Visualization).

Press Enable to enable the axis. In "Free run mode" you can now use the Left or Right buttons, and the
motor will run with a speed defined under fbMoveVelocity Axis 1 in the selected direction. In "Absolute
mode" you can specify a Velocity, Acceleration, Deceleration and the Setpoint Position and initiate the
motion with Start Job. If no values are entered for acceleration and deceleration the default value of the NC
is used.
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Flease, enable the axis: Actual Position
Enable . %.2f Rleset fxis
0.00
-1000.00 1000.00

-2000.00 A 2000.00
-3000.00 O 3000.00

Actual Welocity

Fig. 139: Visualization

m Information on function blocks and data types

Further information on the function blocks and data types used can be found in the Beck-
hoff Information System.

Note

6.2.6 Commissioning without NC, status word/control word

(Master: TwinCAT 2.11 R3)
In principle, the operating modes CST, CSTCA, CSV and CSP can be used without TwinCAT NC.

Output stage enabled via control word

The output stage has to be enabled for each operating mode. To this end enter the following values in the
specified order via the PLC control word (MDP742 [» 173]/ DS402 [» 151]) (see Fig. DS402 State Machine).
The respective status messages are output in the status word (MDP742 [» 171]/ DS402 [» 151]).
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Ohex

80« (Fault reset)

6Bpex (Shutdown)

Thex (Switch on)

F.ex (Enable operation)

Operation enabled

*01x|0111

Fault reaction active

xex| 1111

*01x|0011

=01x]0001

Switch on disabled

LoByte of Controlwond

LoByte of Statusword

HiByte of Contolword and Statusword: dontt care
w don't cara

Fig. 140: DS402 State Machine
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CST - cyclic synchronous torque

Select Cyclic synchronous torque mode in index 0x7010:03 [» 173] Modes of operation (MDP) or 0x6060:0
» 151] Modes of operation (DS402). The Predefined PDO Assignment: 'Cyclic synchronous torque mode
(CST)' should also be selected in the respective process data (see CoE process data [P 137] or DS402
process data [P 141]). The configuration then has to be reloaded in order to activate the selection.

Index 0x6010:03 [P 171] Modes of operation display (MDP) or 0x6061:0 [» 151] Modes of operation display
(DS402) can be used to check the actual mode of the servo terminal.

Via the PLC a defined torque can be set in the variable Target torque as a target value for the servo terminal.
The torque is specified in 1000th of the rated current. A value of 1000, for example, corresponds to the set
index 0x8011:12 [» 168] Rated current (MDP) or index 0x6075:0 [P 152] Motor rated current (DS402). The
value 1, corresponds to one 1000th of the rated current.

CSTCA - cyclic synchronous torque with commutation angle

Select Cyclic synchronous torque mode with commutation angle in index 0x7010:03 [» 173] Modes of
operation (MDP) or 0x6060:0 [» 151]Modes of operation (DS402). The Predefined PDO Assignment: 'Cyclic
synchronous torque mode with commutation angle mode (CSTCA)' should also be selected in the respective
process data (see CoE process data [» 137] or DS402 process data [P 141]). The configuration then has to be
reloaded in order to activate the selection.

Index 0x6010:03 [» 171] Modes of operation display (MDP) or 0x6061:0 [» 151] Modes of operation display
(DS402) can be used to check the actual mode of the servo terminal.

Via the PLC a defined torque can be set in the Target torque variable as a basis for the servo terminal
control. In the Commutation angle variable the angle to be maintained with the set torque can be specified.
The torque is specified in 1000th of the rated current. A value of 1000,,,, for example, corresponds to the set
index 0x8011:12 [» 168] Rated current (MDP) or index 0x6075:0 [P 152] Motor rated current (DS402). The
value 1, corresponds to one 1000th of the rated current.

The angle value must be converted, 65536, corresponds to 360°.

CSV - cyclic synchronous velocity

Select Cyclic synchronous velocity in index 0x7010:03 [» 173] Modes of operation (MDP) or index 0x6060:0
» 151] Modes of operation (DS402). The Predefined PDO Assignment: 'Cyclic synchronous velocity mode
(CSV)'should also be selected in the respective process data (see CoE process data [» 137] or DS402
process data [P 141]). The configuration then has to be reloaded in order to activate the selection.

Index 0x6010:03 [» 171] Modes of operation display (MDP) or 0x6061:0 [» 151] Modes of operation display
(DS402) can be used to check the actual mode of the servo terminal.

Via the PLC a defined speed can be set as control parameter for the servo terminal in the variable Target
velocity 0x7010:06 [» 173] (MDP) or Ox60FF:0 [» 154] (DS402). The constant value Velocity encoder

resolution in CoE object 0x9010:14 [» 176] (MDP) or 0x6090:0 [» 153] (DS402) corresponds to 1 revolution
per second. If this value is entered under Target velocity, the motor speed is 1 rev. per sec. The velocity can
be increased by entering a suitable multiple of the Velocity encoder resolution value under Target velocity.

CSP - cyclic synchronous position

Select Cyclic synchronous position in index 0x7010:03 [» 173] Modes of operation (MDP) or index 0x6060:0

» 151] Modes of operation (DS402).
Similarly, the Predefined PDO Assignment: 'Cyclic synchronous position mode (CSP)' should be selected in

the respective process data (see CoE process data [» 137] or DS402 process data [» 141]). The configuration
then has to be reloaded in order to activate the selection.

Index 0x6010:03 [» 171] Modes of operation display (MDP) or 0x6061:0 [» 151] Modes of operation display
(DS402) can be used to check the actual mode of the servo terminal.

Via the PLC a defined position can be set in the variable Target position 0x7010:05 [» 173] (MDP) or

0x607A:0 [» 153] (DS402) to which the motor is to drive. The calculated scaling factor [» 100] is taken as the
basis for the calculation of the position. The value entered in the Target position variable must be multiplied
by the calculated scaling factor.
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6.2.7

Settings for the automatic configuration

(Master TwinCAT 2.11 R3)

The EL72x1-0010 offers the user the possibility to automatically configure the connected motor from the
AMB81xx series. The electronic type plate integrated in the motor is read and the necessary parameters of the
terminal are adapted accordingly.

The automatic configuration is switched off on delivery. The user has the possibility to adapt the automatic
configuration according to the flow chart shown below (see fig. Flow chart for the automatic configuration).

[i]

Note

Overwriting of the parameters during automatic configuration

The parameters manually changed by the user in the parameter list of the automatic config-
uration are automatically overwritten at the next start-up if automatic configuration is
switched on.

» The automatic configuration can be switched on in the index 0x8001:01 (0x2018:01 [» 149], DS402
Profile) Enable autoconfig.

* In the index 0x8001:02 (0x2018:02 [» 149], DS402 Profile) Reconfig identical motor, the user can
decide in the case of replacing an identical motor whether the terminal should automatically re-
configure the motor (setting = frue) or whether the motor should be operated with the stored settings
(setting = false). The deactivation of this function can be advantageous, for example, if the user has
specially adjusted the motor to his application and does not want to lose these settings after replacing

the motor.

* In the index 0x8001:03 (0x2018:03 [» 149], DS402 Profile) Reconfig non-identical motor, the user can
decide in the case of replacing a non-identical motor whether the terminal should automatically re-
configure the motor (setting = frue) or whether the motor should be operated with the stored settings
(setting = false).
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CoE
Ivdex BDO1:01
Enable autoconfig

Yes

Is an
identical motar
connected

CoE
Index 2001:02
Reconfig identical
motor

CoE
True Index B001:03
Reconfig non-identical

mator

False True

v 4
Configuration i done... Configuration is done... Conflguration is done..
.automatically by the drive, » mml:r:tw - il —.alttomatically by the drive,
based on the electronic nameplate mhrTc Drive M based on the electranic nameplate
v

Fig. 141: Flow chart for the automatic configuration

Parameter list of the automatic configuration

The following parameters are affected by the automatic configuration.
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Index (hex)

MDP 407 Profile

DS402 Profile

Name

Meaning

8010:12 [» 166

2002:12 [» 147

Current loop integral time

is calculated according to the symmetrical optimum

8010:13 [» 166]

2002:13 [» 147]

Current loop proportional gain

is calculated according to the symmetrical optimum

8011:11 [» 168]

2003:11 [» 148]

Max. current

is adopted directly from the electronic type plate of the
connected motor

8011:12 [» 168

2003:12 [» 148

Rated current

is adopted directly from the electronic type plate of the
connected motor

8011:13 [» 168]

2003:13 [» 148]

Motor pole pairs

is adopted directly from the electronic type plate of the
connected motor

8011:15[» 168

2003:15 [» 148

Commutation offset

is always set to -90°

8011:16 [» 168

2003:16 [» 148

Torque constant

is adopted directly from the electronic type plate of the
connected motor

8011:18 [» 168

2003:18 [» 148

Rotor moment of inertia

is adopted directly from the electronic type plate of the
connected motor

8011:19 [» 168

2003:19 [» 148

Winding inductance

is adopted directly from the electronic type plate of the
connected motor

8011:1B [» 168

2003:1B [» 148

Motor speed limitation

Calculation of the max. speed of the connected motor

8011:2B [» 168

2003:2B [» 148

Motor temperature warn level

is adopted directly from the electronic type plate of the
connected motor

8011:2C [» 168]

2003:2C [r 148]

Motor temperature error level

is adopted directly from the electronic type plate of the
connected motor

8011:2D [» 168

2003:2D [r 148

Motor thermal time constant

is adopted directly from the electronic type plate of the
connected motor

8012:11 [» 169]

2004:11 [» 149]

Release delay

is adopted directly from the electronic type plate of the
connected motor

8012:12 [» 169

2004:12 [» 149

Application delay

is adopted directly from the electronic type plate of the
connected motor

8012:14 [» 169]

2004:14 [» 149]

Brake moment of inertia

is adopted directly from the electronic type plate of the
connected motor

Also see about this
EL72x1-0010-MDP742 - Object description and parameterization [ 165]

6.2.8 Configuring the limit switch

Software end position monitoring

The TwinCAT NC can be used to set software end position monitoring for the EL72x1-0010 to ensure the
safety of the system. The axis does not move beyond the set position (maximum/minimum end position).
End position monitoring can be activated in the Parameter tab for the corresponding axis.

Reference System ‘TNCREMEMTAL' LI ‘TMCREMEMTAL'
- Limit Switches:
Soft Position Lirmit Minirmurm Monitaring FALSE LI FALSE
Minirmurn Position 0.0 0.0
Soft Position Lirit Maxirmurn Monitaring FALSE ;I FALSE
Maximurm Position oo 0.0

Fig. 142: Pull-down menu for activating end position monitoring

Limit switch

It is not possible to connect a limit switch directly to the terminal for direct evaluation. Alternatively, the limit
switch can be read via a digital input terminal, or the software end position monitoring can be used.
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6.2.9 Homing
(Master TwinCAT 2.11 R3)

The data given here serve as an example for a servomotor type AM8131-0F20-0000 from Beckhoff
Automation. For other motors the values may vary, depending on the application.

Table of contents
» Referencing [» 115]

- Function block "MC Home" [P 115]
- Reference modes [» 116]

Referencing

Referencing does not work via the online commissioning tab of the axis (see Fig. Online homing in the NC).
! Unbenannt - TwinCAT System Manager

File Edit Actions View Options Help

D@ &0+ 2RR(6d syt @2 2Q@FL oD ?
&= SYSTEM - Configuration 'Gm : | - | g | — o i — | | — |
=1 NC - Configuration el | Settings | Parameter | Dynamics| ions | Coupling | Compensation

. 2-[B1 NC-Task1 SAF
¢ -[B1 NC-Task1 SVB \
i sf= NC-Task 1-Image 37 Diskance

[T Tables
S Aoes
! il Axis 1
B PLC - Configuration Status fog.) Status fphys.) Enabling
= /0 - Configuration Ready NOT Moving Coupled Mode Controler Set
- B8 V0 Devices Calibrated Moving Fw In Target Pos Feed Fw
3 =% Device 1 (EtherCAT) Has Job Maving Bw In Pos. Range Feed Bw
L= Device 1-Image
.=¥= Device 1-Image-Info

7§ Inputs - - l’|
+ $! Outputs s T .
- @ InfoData 0 1l
L Term 1 (EK1100) o
- § InfoData —_— - + +4 (3] ® — *
[ "% Term 2 (EL7201) Fi F2 | F F4 | F6 | FB Fa || F9
=8 Mappings

| @l MC-Task 1 SAF - Device 1 (EtherCAT)
@@ NC-Task 1 SAF - Device 1 (EtherCAT) - Info

Fig. 143: Online homing in the NC

Function block "MC_Home"

» Referencing must be done from the PLC. The function block MC_Home from the TC MC2 Lib is used
for this purpose.

+ The following minimum configuration is required in MC_Home.
o HomingMode enables selection of mode to be used for referencing.
o Execute is used to initiate homing.
o bCalibrationCam, which has to be linked with your reference cam, is used to stop homing.
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[Ny |

004G *Haorming™)

ER

o048|MC_Home(

o049 Execute:= bStartHoming,
nosn Fosition:=,

0051

nosa Buffertdode:=,

0053 Options:=,

0054

0055 Axig=axis],

005k Done=>,

on&? Busy=>,

0055 Active=»

nos4 CommandAborted=»,
0o&0 Errar=»,

00B1 ErrarD=3;

0og2

(*start homing™)

Hominghdode:= MC_DefaultHoming, (*execute a standard homing®)

bCalibrationCam:= hReferenceStop,  (*reference n::arn*jl'

Fig. 144: Configuration of the MC_Home block

» The following figure Extract from the functional description for MC_Home shows an extract from the
functional description of MC_Home. Full information can be found in the corresponding functional

description.

@ TwinCAT PLC Lib: MC (Mersion 2}
i Foreword
[ Overview
[ State diagram
[ General rules
[ Migration from TcMC to TcMC2
[ Organisation function blocks
@ Motion function blocks
[& Point to point motion
[ Superposition
@ Homing
M MC_Home
[ Manual motion
i@ Axis coupling
(& Data types
(@ Example programs
[@@ TwinCAT PLC Lib: MC Camming (Vers =
[l TwinCAT PLC Lib: MC Drive (version
[wm TwinCAT PLC Lib: MC Flying Saw (\
[l TS5085 | TwinCAT PLC Motion Contre
(w8 TwinCAT PLC Lib: MC Drive
w8 TS5085 | TwinCAT PLC Remote Sync
[wm TS3810 | TwinCAT PLC Hydraulics
[ TS4110 | TwinCAT PLC Temperature
s TS4100 | TwinCAT PLC Lib: Controlle
[ TS8010 | TwinCAT PLC Lib: Building »
[ TwinCAT PLC Lib: DX
(w8 TwinCAT PLC Lib: EIB
[ TwinCAT PLC Lib: LON
[l TS8038 | TwinCAT PLC Lib: DALl
[ TS803% | TwinCAT PLC Lib: M-Bus

= TwinCAT Pl C 1k MP-Rus
i |

IExecute The command is executed with a rising edge at input Execute. I
Paosition Absolute reference position to which the axis is set after homing.
Alternatively, the constant DEFAULT_HOME_POSITION can be used here. In this case, the Reference
position for homing specified in the TwinCAT System Manager is used.
Warning: Since the reference position is generally set during the motion, the axis will not stop exactly
atthis position. The standstill position differs by the braking distance of the axis, although the
calibration is nevertheless exact.
HomingMode HomingMode determines in which way the calibration is carried out.
= MC_DefaultHoming
Initiates standard homing.
=+ MC_Direct
Sets the axis position directly to Position without moving the axis.
= MC_ForceCalibration
Enforces status "axis is calibrated”. Mo movement takes place, and the position remains
unchanged.
=+ MC_ResetCalibration
Resets the calibration status of the axis. Mo movement takes place, and the position remains
unchanged.
BufferMode Curre
Options The data structure Option includes additional, rarely required parameters. The input can normally
remain open.
Options.  ClearPositionLag ClearPositionLag is only used with homing mode MC_Direct. ClearPositionLag

can optionally be enabled if set position and actual position are supposed to
be setto the same value. A position lag will be cleared.

|bCaIibrati0nCam

bCalibrationCam reflects the signal of a reference cam that may enter the controllervia a digital input.

Fig. 145: Extraction from the functional description for MC_Home

Reference modes

+ The EL72x1-0010 can be operated with the following NC reference modes (see Fig. Selection of the
reference modes in the NC).

» Default: Is suitable as a general setting and for most applications.
Once the motor reaches the reference cam, the direction is reversed. The declining cam signal causes
the motor to stop. The reference position is then set.

« Software Sync: The C track is modelled virtually.
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Eile Edit Actions View QOptions Help

=)

IFSEH&SR  ER M) B avda e e cq@FoLen ?

I (=l SYSTEM - Configuration
= B NC - Configuration
& [B NC-Task1SAF
| [B1 NC-Task1 SVB
| o MC-Task L-Image
[ Tables
£ B fois 1
-, fois1_Enc
al a ] Axis1_Drive
o, Aois 1 _Crl
- @1 Inputs
al- @l Outputs
- PLC - Cenfiguration
e A 10 - Configuration
& BB VO Devices
| B Devicel (EtherCAT)
= Device 1-Image
i =f= Device 1-Image-Info
-8l Inputs
- § Outputs
i@ InfoData
2 Term 1 (EK1100)
4§ InfoData
- ") Term 2 (EL7201)
= i'l Mappings
g NC-Task 1 SAF - Device 1 (EtherCAT)

Genesal | NC-Encodes | Parameter | Time Compensation | Online |

+  Encoder Evaluation:
15 _I.im'rtSw'rtches:

+ | Filter:

= .Homing:
| Invest Direction For Calibration Cam Search | FALSE |8
Invert Direction for Sync Impuls Search TRUE ;]B
.Calibraﬁon Value 00 .F

Reference Mode D

+ | Other Settings: Eflr
" .
‘Hardware Sync’
"Hardware Latch 1 (pos. edge)’
‘Hardware Latch 1 (neg. edge)’
“Software Syne’
‘Application defined Homing sequeng

|_ Parameter Value T-.

.1 NC-Task 1 SAF - Device 1 (EtherCAT) - Info

[ Download | |

Lpload | [ BwandAl | [ ColapsAl | [ SelectAl |

Ready Local (172163170.11) TERPINERE |

= =

Fig. 146: Selection of the reference modes in the NC

The velocity to be used for homing can also be set in the NC (Fig. Setting the reference velocity).

Unbenannt - Twil —

[Fite Edie  Actions  View Options Help
T I T I T
- E SYSTEM - Configuration
= 18 NC - Configuration
| =-[B1 NC-Task 1 SAF

i [B1 NC-Task1 SVB

K@% BQ@AELET €D T
General | Settings | Pammeter | Dynamics | Online | Funclions | Coupling | Compensation |

I_Iwihalueil_ Unit

- NC-Task 1-Image | Veloctties
[T Tables Reference Velocity ZZDD.U F mn'u’s
B Aes Maximum Yelocity 20000 Foommis
- Aois 1 Manual Velocity (Fast) 500.0 Folmovs
E:’fl' m i‘f;;t ‘Manual Velocity (Slow) [1000 [F [ mens
hl. Asis 1_Ctrl Calibration Velocity (towards plc cam) 300 F o mm/fs
- @1 Inputs Calibration Velocity (off plc cam) 300 F o mm/s
(+-§l Outputs Jog Increment {?urwar:[] 50 F mm
3] PLC - Configuration Jog Increment (Backward) 50 F mm

=l VO - Configuration

- B /O Devices *  Dynamics:
=58 Device 1 (FtherCAT) +  Limit Switches:
+ Device 1-Image +  Menitering:
\.=f= Device 1-Image-Info + | Setpoint Generator:
% ﬁ Igs;t:ts +  NCIParameter:
; @ InfoD Other Settings:
=i Tem1 (Emm}

- @ InfoData
-8 Term 2 (EL7201)

Fig. 147: Setting the reference velocity
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6.2.10 Touch Probe

(Master TwinCAT 2.11 R3)

The data given here serve as an example for a servomotor type AM8131-0F20-0000 from Beckhoff
Automation. For other motors the values may vary, depending on the application.

Functional description

The Touch Probe function implemented in the EL72x1-0010 provides the user with the possibility to save the
current position of the connected motor at a defined point in time.

The required inputs and outputs can be added in the Process data [P 137] tab (see Fig. Touch Probe inputs
and Fig. Touch Probe outputs).

The EL72x1-0010 has two digital inputs that can be used for the Touch Probe function. The abbreviation
TP1 stands for Touch Probe 1 and is linked to input 1 of the terminal (connection pin 3), while the
abbreviation TP2 stands for Touch Probe 2 and is linked to input 2 of the terminal (connection pin 11). TP1 is
used here as an example for the description of the function.
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| General | EtherCAT | Configuration | DC

| Process Data | Staup | CoE - Online | Diag History | Online | NC: Online | NC: Functions

Sync Manager: PDO List:
SM  Size Type Flags Index Size Name Fags SM su
0 128 MbocOut O<1ADD 40 FB Position F 3 0
1 128 Mbscin c1ADT 20 DRV Statuswond F 3 0
2 8 Outputs x1AD2 40 DRV Velocity actual value F 0
3 24 Inputs x1AD3 20 DRV Torque actual value F 0
Oc1ADd 20 DRV Info data 1 F 0
O<1AD5 20 DRV Infa data 2 F 0
F 0
! FB Touch probe status F 3 0
Bc1ADS 40 FB Touch probe 1 pos position F 3 0
Oc1ADS 40 FB Touch probe 1 neg position F 3 0
FB Touch probe 2 pos posttion F 3 [1]
FB Touch probe 2 neg position F 3 0
‘| L] | » i o o ) f E El
PDO Assignment (Bx1C13): PDO Content (0x1AD0):
E Gx1A00 index  Sze  Offs  Name Type Defauit |
W B 1AD1 )
0102 x6000:11 40 0.0 Postion UDINT
01403 40
[F]0x1A04
[Ckx1AD5
(W] Q¢ 1A07
[V Qx1AD8
[0 1AD9
(W] Re1ADA
[0 1A0B
Download |Predefined PDO Assignment: (none)
[#1PDO Assi |Load PDO irfo from device
[£] PDO Corfi -
Mame Online Type Size >Addr.. In/Out UserID Linked to
;‘T Touch probe status 0x0001 (1) Touch pro... 2.0 7.0 Input 0 A
@1 TP1 Enable 1 BOOL 01 770 Input 0
1 TP1 Pos value stored 0 BOOL 01 Tl Input 0
%1 TP1 Neg value stored 0 BOOL 01 772 Input 0
STTPL Input 0 BOOL 01 i Input 0
%[ TP2 Enable 0 BOOL 01 78.0 Input 0
%1 TPZ Pos value stored 0 BOOL 01 781 Input 0
©TTP2 Neg value stored ] BOOL 0.1 78.2 Input 0
LT TP2 Input 0 BOOL 01 8.7 Input 0
91 TP1 Pos position 000000000 (0) UDINT 40 79.0 Input 0
%1 TP1 Meg position 000000000 (0) UDINT 40 83.0 Input 0
L[ TP2 Pos position 000000000 (0) UDINT 40 87.0 Input 0
%! TP2 Neg pesition 000000000 (0) UDINT 40 91.0 Input 0 )
7 WeState X0 BOOL 01 15223 Input 0 nStatusd, nS
‘| 1
Fig. 148: Touch Probe inputs
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| General | BtherCAT | Configuration | DC | Process Data | Statup | CoF - Online | Diag History | Online | NC: Online | NC: Funcions |

Sync Manager: PDO List:
SM Size Type Fags Imdesx Size Mame Flags SM su
0 128 MOt Bc1ADE 40 FE Touch probe 2 neg postion F 3 0
1 128 Mbxcln <1600 20 DRV Controlword F 2 0
2 8 Outputs Bc1601 40 DRV Target velociy F 2 0
k! 24 Impats Be1602 20 DRV Target torue F 0
(1603 20 DRV Commutation angle F 0
1604 20 DRV Torgue limitation F 0
k1605 20 DRV Torque offset F 0
i F 0
| 1607 20 FE Touch probe control F 2 0
4 m r
FDO Assignment (e1C12): FDO Contert (e 1AD0):
3123? ndex  Sze  Offs  Name Type Defaut the
o .
7Gx 1602 (<6000:11 4.0 Eg Posttion UDINT
[F] 01603 :
[F] k1604
[[] k1605
(m{hﬂﬁﬂ? 1
Download |Predefined PDO Assignment. {none)
O et lLoad PDO info from device
1 PDO Contfi n . .
|Symc Unit Assignment...
Name Online Type Size *Addr.. In/Out UserID Linkedto
Sl Chnl 000 (0) USINT 10 15600 Input O
&l Chnl 001 (1) USINT 10 15610  Input O
&1 DeOutputShift X O0009CF54 (642900) DINT 40 15620 Input O nDcOutputTi
&1 DelnputShift X 0x003339AC (3357.. DINT 40 15660 Input O nDclnputTine
& Controlword X Ou«DO0LF (31) UINT 20 no Output 0 nCtril, nCtrl:
% Target velocity X 000000002 (3) DINT 40 730 Output 0 nOutDatal ..,
Touch probe function 0:0033 (51) Touch pre.. 20 74 Output 0)
%, TP1 Enable 1 BOOL 01 770 Output 0
. TP1 Continous 1 BOOL 01 1 Output 0
&, TP1 Trigger mode 0edD (D) BIT2 0.2 7.2 Output 0
%. TP1 Enable pos edge 1 BOOL 01 774 Output 0
®.LTP1 Enable neg edge 1 BOOL 01 715 Output 0
. TP2 Enable 0 BOOL 01 730 Qutput 0
#.TP2 Continous 0 BOOL 01 781 Qutput 0
$LTP2 Trigger mode 00 (D) BIT2 0.2 78.2 Output 0
®LTP2 Enable pos edge 0 BOOL 01 784 Output 0
. ®LTP2 Enable neg edge 0 BOOL 01 785 Output 0 )

Fig. 149: Touch Probe outputs

Step-by-step

» TP1 Enable must be set to true in order to generally activate the Touch Probe function.

+ Subsequently, you must decide whether the position is to be saved on a positive edge at input 1 (TP1
Enable pos edge = true), on a negative edge (TP1 Enable neg edge = true), or in both cases (both set

to ‘true’).

» With TP1 Continuous you can decide whether the position is to be saved only at the first event (TP1
Continuous = false) or whether this should take place at every event (TP1 Continuous = true).
For example, if TP1 Continous and TP1 Enablepos edge are set, the position is saved on each positive

120

Version: 2.0

EL72x1-0010



BECKHUFF Commissioning

edge at input 1 of the terminal.

If TP1 Enable neg edge is set and TP1 Continuous is not set, the position will only be saved on the first
negative edge at input 1 of the terminal. If you wish to repeat this procedure, you must first deactivate
TP1 Enable and then activate it again. Then the position is saved again on the first negative edge.

« TP1 Trigger mode has no function in the case of the EL72x1-0010.

» The saved position of the positive edge can be read in the inputs of the process data under TP7 Pos
position, that of the negative edge under TP1 Neg position.

» The variables under Touch probe status are for the diagnosis.
* The Touch Probe inputs must be addressed with a 1-wire +24 V signal.

6.3 Modes of operation

6.3.1 Overview

Operating modes CST, CSTCA, CSV and CSP are supported. The operating mode is set in the CoE list in
index 0x7010:03 Modes of operation (MDP) [P 173] or index 0x6060:0 Modes of operation (DS402) [» 151]. In
the respective process data the user can additionally select the respective Predefined PDO Assignment. All
required variables are then in the process data.

CSV [» 121] - cyclic synchronous velocity (velocity control)

In CSV mode the EL72x1-0010 operates with the cyclic velocity interface. A defined velocity can be set via
the Target velocity variable.

CST [» 125] - cyclic synchronous torque (torque control)

In CST mode the EL72x1-0010 operates in the cyclic torque interface. A defined torque can be set via the
Target torque variable.

CSTCA [» 128] - cyclic synchronous torque with commutation angle (torque control
with commutation angle)

This operating mode is also intended for use with the cyclic torque interface. In addition the user can specify
the commutation angle. The variable Commutation angle can be used to set an angle which is to be
maintained with a defined torque set in variable Target torque.

CSP [» 132] - cyclic synchronous position (position control)

In the CSP operating mode the EL72x1-0010 operates in the cyclic position interface. A defined position can
be set via the Target position variable.

For further information on the three operating modes described above please refer to section Commissioning
without NC [» 109].

6.3.2 CSV

Modes of operation

CSV - cyclic synchronous velocity (velocity control)

In CSV mode the EL72x1-0010 operates with the cyclic velocity interface. A defined velocity can be set via
the Target velocity variable.
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Step-by-Step

+ Add the terminal to the configuration as described in the chapter TwinCAT configuration settings [P 52]
- manual or - Online scan [P 58].

* Link the terminal with the NC as described in the chapter Integration in the NC configuration [» 85].

 Import the motor XML file into the Startup directory as described in the chapter Settings in the CoE

» 93].

» Set the mode of operation in the CoE directory to Cyclic synchronous velocity mode (CSV), Fig.
Selection of the mode of operation.

- B SYSTEM - Configuration

i BB NC - Configuration

PLC - Configuration

s Carn - Cenfiguration

=) B 1/0 - Configuration

B8 /0 Devices

-5 Device 2 (EtherCAT)
=% Device 2-Image
= Device 2-Image-Info
&1 Inputs

§| Outputs

7§ InfoData

E| [ Term1 (EK1100)
- § InfoData

[-" 3| Term 2 (EL7342)
(- "% Term 3 (EL7332)
(- "% Term 4 (ELT031)
("% Term 5 (EL7041-1000)
[E

£

£

£

/- "% Term 6 (EL7041)
5. 1% Term 7 (EL7201)
5.3 Term 8 (EL7201)
5. 13 Term 9 (EL7201)
| Term 10 (ELS011)
-85 Mappings

| General | EtherCAT | DC

I Process Data I Startup | CoE - Online | Diag History I Online|

Modes of operation

] Auto Update Single Update [] Show Offline Data

Add to Startup... Online Data Medule OD (AoE Fort): 0
Index MName Flags Value Uit
+-1C12:0 RxPDO assign RW 3¢
+-1C13:0 TxPDO assign RW >«
+-1C320 SM output parameter RO »32«
+-1C33:0 SMinput parameter RO 32 <
+- 60000 FB Inputs RO »17«
+- G010:0 DRV Inputs RO =19«
=] 7010:0 DRV Outputs RO =14«

b RO P DeDO1F (31)
RW P Cyclic: synchronous velocity mode..

7
Set Value Dialog

[SEXE

Dec:

Hex:

9
0400000003

Enum;

Boal:
Binary:

Bit Size:

Coclic spnchronous torque mode with com Ed
it...

&1 ©8

Cyclic synchronous velocity mode [CSY

]

Cyclic spnchronous torque mode [C

03000000

7010:09 Target torque
7010:04  Torgue offset
7010:0B  Torgue limitation
7010:0E  Commutation angle
+- 30000 FB Settings
+- 30080 FB Resolver Settings
+- 3010:0 DRW Amplifier Settings
+- 80110 DRV Mator Settings
+ - 8012:0 DRV Brake Settinas
Name Online
&¢T Statusword X 0027 (4135)
&1 WeState X 0
& State M=A008 781

Fig. 150: Selection of the mode of operation

BOOL
LTNT

01
20

1522.3
1655.0

nStatusd, nStatusd

Input 0
Tnnut 0

» Under Predefined PDO assignment, also select Cyclic synchronous velocity mode (CSV), Fig.
Selecting a predefined PDO assignment.
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| General | EtherCAT | DC | Process Data | Startup | CoE - Online | Diag History | Online |

Sync Manager: PDO List:
5M  Size Type Flags Index Size MName Flags 5M 5U it
0 128 MboeOut Obc1ADD 40 FB Position F 3 0
1 128 MbzxIn O 1ADT 20 DRV Statusword F 3 0
2 [ Outputs c1AD2 40 DRY Velocity actual value F 0
3 & Inputs k1A03 20 DRV Torque actual value F 0
(c1A04 20 DRV Info data 1 F 0
(e 1AD5 20 DRV Info data 2 F 0
(1600 20 DRV Controbword F 2 0
1601 40 DRV Target velocity F 2 0 -
4| 1 | » < m |
PDO Assignment {1C1.2): FDO Contert {(1AD0):
{HEDD Index Size Offs Mame Type Default (hes
1601 i -
7] 01602 x6000:11 4.0 0.0 Postion UDINT
[ 1603 _L
[[]0x 1604
[[]0x 1605
14| 1 | 3
Download Predefined PDO Assi : I ity mode -
PDO Assignment Predefined PDO Assignment: (none)
) Predefined PDO Assignment: Cyclic synchronous torque mode ([CSTY
[C]PDO Corfiguration F'redeﬂned PDO Ass:nmem: Ty |-:: chronous to que mode with cummutatmn angle (CSTCAY
q

Fig. 151: Selecting a predefined PDO assignment

 Activate the configuration (Ctrl+Shift+F4).
* Run through the State Machine of the terminal. There are two ways to do this:

o If you use the TwinCAT NC.
The State Machine is run through automatically by the NC. You can enable the axis in the On-
line tab of the axis.
Set all tick marks and set Override to 100% (see Fig. Set enables). The axis can then be
moved.
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Generall Settingsl F'arameterl Dynamicz  Dhline I Funn:tiu:unsl Eu:uuplingl Enmpensatinnl

Setpoint Pozition: [mm]
h -0.0022 | 0.0000
Lag Digtance [mindmax]:  [mm] Actual Yelociby: [mm/z] Setpoint Yelocity:  [mmz]
| 0.0022 [0.000, 0.002) | 0.0000 | 0.0000
Override: [%] Taotal # Caontral Qutput: [%] Error:
| 100.0000 % | 0.00/ 0.00% | 0 [00]

Status (log.] Status [phyz.] Enabling
v Feady W MOT Moving || [T Coupled Mode ¥ Contraller
[T Calibrated [~ Maving P [ In Target Pos. v FeedFw
[~ Haz Job [~ Moving Bw [ In Poz Range W FeedBw

Contraller Kv-Factar: [rrmnid 2] Reference Welooity: [rrndz]
[1 1 [3600 1
T arget Pozition: [rim] T arget " elocity: [mm.z]
|0 [

il el & W IBIR 8 F
F1 | F2| F3| _F4 Fe | _F9

Set Enabling

v Contraller
¥ Feed Fw
¥ Feed Bw

Cancel |
Override [%]:

|1|:||:| &l |
o If you don’t use the TwinCAT NC.

In this case you must run through the State Machine manually. To do this, follow the instruc-
tions in the chapter Commissioning without the NC [» 109].

Fig. 152: Set enables

» The cyclic variable Target velocity (Fig. Torque specification) can be used to specify a defined velocity.
The value in the index 0x9010:14 Velocity encoder resolution corresponds to 1 rpm.

Mame Online Type Size =Addr.. In/Out UserID Linked to
& Position ¥ 000000000 () UDINT 4.0 132.0 Input 0 ninDatal . Axis10_Enc L.
g»l Statusword X 00000 (0) UINT 20 136.0 Input 0 nStatusl, n5tatus?
& WicState X 1 BOOL 01 15223 Input 0 nStatusd, nStatusd
1 State 00042 (66) UINT 2.0 1655.0 Input 0
&1 AdsAddr AC1128290301.. AMSADDR.. 80 1657.0 Input 0
1 Chn0 000 (0] USINT 1.0 1665.0 Input 0
%1 Chnl 001 (1) USINT 1.0 1666.0 Input 0
@l DeOutputShift ¥ 0«0009E854 (649300) DINT 4.0 1667.0 Input 0 nDcOutputTime . Axis 1.
&l DeInputShift ¥ 0«003320AC (3350... DINT 4.0 1671.0 Input 0 nDclnputTime . Axis 10_..,
| Controlwerd A 00006 (6] UINT 20 1220 Output 0 nCtrll, nCtrl2
%] Target velocity 0400000000 (0) DIMT 4.0 134.0 Output 0
Fig. 153: Torque specification
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6.3.3 CST

CST - cyclic synchronous torque (torque control)

In CST mode the EL72x1-0010 operates in the cyclic torque interface. A defined torque can be set via the

Target torque variable.

Step-by-Step

+ Add the terminal to the configuration as described in the chapter TwinCAT configuration settings [» 52]
- manual or - Online scan [» 58].

« Link the terminal with the NC as described in the chapter Integration in the NC configuration [» 85].

 Import the motor XML file into the Startup directory as described in the chapter Settings in the CoE

» 93].

+ Set the mode of operation in the CoE directory to Cyclic synchronous torque mode (CST), Fig.
Selection of the mode of operation.

ﬂ SYSTEM - Configuration

i B8 NC - Configuration

PLC - Configuration

.. Cam - Configuration

£ /0 - Configuration

Elﬁ 1/0 Devices

-5 Device 2 (EtherCAT)

=$= Device 2-Image

== Device 2-Image-Info
@' Inputs

§| Outputs

§ InfoData

=-/ Term1 (EK1100)
(-8 InfoData

(-] Term 2 (EL7342)
-] Term 3 (EL7332)

- %] Term 4 (EL7031)
(- %] Term 5 (EL7041-1000)
-] Term 6 (EL7041)
£
£
[

- "™ Term 7 (EL7201)
o "% Term & (EL7201)
- "= Term 9 (EL7201)

-85 Mappings

| General | BiherCAT [ DC

| Process Data I Startup | CoE - Online | Diag History | Online|

[ Auto Update Single Update [ Show Cffline Data
Add to Startup... Orline Data Module OD {AoE Port): o
Index MName Flags Value Lnit
+-1C12:0 FxP DO assign RW *3<
+1-1C13:0 TxP DO assign RW >1<¢
+-1C320 SM output parameter RO »32 <
+1-1C33:0 SMinput parameter RO >32¢«
+- 60000 FB Inputs RO =17«
+- 6070:0 DRV Inputs RO >19¢
= 7010:0 DRV Cutputs RO >1d<
01001 Controbword ROP D01F (31)
F010:03 Modes of operation RWP Cyclic synchronous torque mode (..
" ’ ROLP 0 1
7010:09  Target torque Set Value Dialog M
T010:0A  Torgue offset
7010:0B  Torque limitation Dec: 10
F010:0E  Commutation angle
+- 50000 FB Settings Hex: 000000004
+1- 8008:0 F8 F{esolv?r Seﬂin.gs Enum: [C_l,lclic synchronous torgue mode [CST] v]
+- 80100 DRV Amplfier Settings Cyclic zpnchronous velocity mode [C5Y
+- 8011:0 DRV Motor Settings Cyc chronous torgue mode |
+- 80120 DRV Brake Settinas Bool Cyelic spnchranaus tarque rode with conir Ed
ool: Edit... F—
Binary: (& 0000 0o 4
MName Online Bit Size:
& Statusword K 01027 (4135) L)
&1 WeState X0 B . . nput 3
T State 00008 (8) UINT 20 1655.0 Input 0
&1 AdsAddr AC1125290301.. AMSADDR.. B0 1657.0 Input 0
st C P Y FICTRIT in 1REE N T n

Fig. 154: Selection of the mode of operation

» Under Predefined PDO assignment, also select Cyclic synchronous torque mode (CST), Fig. Selecting
a predefined PDO assignment.

EL72x1-0010
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| General | EtherCAT | DC | Process Data | Startup | CoE - Online | Diag History | Online |

Sync Manager: PO List:
S5M  Size Type Flags Index Size Mame Flags SM sU -
0 128 MboOwt e 1ADD 40 FE Postion F 3 0
1 128 Mbzxn O 1AD1 20 DRV Statusword F 3 0
2 4 Outputs Q1 AD2 40 DRV Velocity actual value F 0
3 8 Inputs M 1AD3 20 DRY Torgque actual value F 3 0
e 1AD4 20 DRV Info data 1 F 0
O 1AD5 20 DRV Info data 2 F 0
1600 20 DRV Controbwaord F 2 0
(e 1601 40 DRV Tanget velocity F 0 i
1| 1 | » 1| 1 | »
PDO Assignment (1CT12): PDO Content (T 1ADD):
{b:'I'E-D'I] Index Size Cffs MName Type Default (he
1601 -
[7] B 1602 (6000:11 4.0 0.0 Position UDINT
[ 1603 40
[] G 1604
[F]0x 1605
4 i | 3
Download Predefined PDO Assignment: Cycl mode -
PDO Assignment
[ PDO Configuration Predefined PDO Assignment: Tyclic synchronous torque mode with commutation angle (CSTCA)
Predefined PDO Assignment: Cyclic synchronous velocity mode (CSYY

Fig. 155: Selecting a predefined PDO assignment

 Activate the configuration (Ctrl+Shift+F4).
* Run through the State Machine of the terminal. There are two ways to do this:

o If you use the TwinCAT NC.
The State Machine is run through automatically by the NC. You can enable the axis in the On-
line tab of the axis.
Set all tick marks and set Override to 100% (see Fig. Set enables). The axis can then be
moved.
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Generall Settingsl F'arameterl Dynamicz  Dhline I Funn:tiu:unsl Eu:uuplingl Enmpensatinnl

Setpoint Pozition: [mm]

-0.0022 | o
Lag Digtance [mindmax]:  [mm] Actual Yelociby: [mm/z] Setpoint Yelocity:  [mmz]
| 0.0022 [0.000, 0.002) | 0.0000 | 0.0000
Override: [%] Taotal # Caontral Qutput: [%] Error:
| 100.0000 % | 0.00/ 0.00% | 0 [00]

Statuz [log.] Statuz [phys. ] E nahbling

v Feady W MOT Moving || [T Coupled Mode ¥ Contraller
[T Calibrated [~ Maving P [ In Target Pos. v FeedFw
[~ Haz Job [~ Moving Bw [ In Poz Range W FeedBw
Contraller Kv-Factar: [rrmnid 2] Reference Welooity: [rrndz]
[1 1 [3600 1
T arget Pozition: [rim] T arget " elocity: [mm.z]

|0

[o i

&
i el &) H Ay
F1 | F2| F3| F4 Fg | _F9

Set Enabling |
¥ Controller aE
- i oKk
¥ Feed Bw Cancel |
Override [%]:

Fig. 156: Set enables

|1|:||:| &l |
o If you don’t use the TwinCAT NC.

In this case you must run through the State Machine manually. To do this, follow the instruc-
tions in the chapter Commissioning without the NC [» 109].

» The cyclic variable Target torque (Fig. Torque specification) can be used to specify a defined torque.
The value is specified in 1000ths of the rated current and the torque is calculated according to the

following equation, where the rated current refers to the value in the index 0x8011:12 [ 168] (rated
current).
Torque actual value rated current

1000 JZ

torque constant {datasheet motor)
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Mame Online Type Size =Addr.. In/Out UserlD Linked to
&1 Position ¥ 000000000 (0) UDINT 4.0 132.0 Input 0 nlnDatal . fxis 10_Enc_L..
&1 Statusword X 00000 (0] UINT 20 1360 Input 0 nStatusl, nStatus2
%1 Torque actual v... 00000 (0] INT 20 158.0 Input 0O
T WeState X1 BOOL 01 1522.3 Input 0 nStatusd, nStatusd
& State 00042 (66) UIMT 20 1655.0 Input 0
&1 AdsAddr AC1128290301.. AMSADDR.. 80 1657.0 Input 0
ST Chnl 000 (0) USINT 1.0 1665.0 Input 0
ST Chnl 001 (1) USINT 1.0 1666.0 Input 0
&1 DeOutputShift X (x0009EES4 (B49300) DIMT 4.0 1667.0 Input 0 nDeQutputTime | Axis 1...
&1 DelnputShift ¥ 00332040 (3350...  DIMT 4.0 1671.0 Input 0 nDelnputTime . Axis 10_...
_@lControlword X 0x0006 (6) UINT 20 132.0 Cutput 0 nCtrll, nCtrl2
( %/ Target torque 00000 (0 INT 20 1240 Output 0

Fig. 157: Torque specification

6.34 CSTCA

CSTCA - cyclic synchronous torque with commutation angle (torque control with
commutation angle)

This mode of operation is also intended for use with the cyclic torque interface. In addition the user can
specify the commutation angle. The variable Commutation angle can be used to set an angle which is to be
maintained with a defined torque set in variable Target torque.

Step-by-Step

+ Add the terminal to the configuration as described in the chapter TwinCAT configuration settings [P 52]
- manual or - Online scan [P 58].

* Link the terminal with the NC as described in the chapter Integration in the NC configuration [» 85].

 Import the motor XML file into the Startup directory as described in the chapter Settings in the CoE
» 931.

« Set the mode of operation in the CoE directory to Cyclic synchronous torque mode with commutation
angle (CSTCA), Fig. Selection of the mode of operation
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- Bl SYSTEM - Configuration

BB NC - Configuration

B® PLC - Configuration

BR Cam - Configuration

-8 /0 - Configuration
Elﬁ /O Devices

-7 Device 2 (EtherCAT)
.=t Device 2-Image

.= Device 2-Image-Info

7§ InfoData

2 Term1 (EK1100)
[ ‘ InfoData
-] Term 2 (EL7342)
-] Term 3 (EL7332)
-] Term 4 (EL7031)
- "= Term 5 (EL7041-1000)
- "% Term 6 (EL7041)
- "= Term 7 (EL7201)
-] Term 8 (EL7201)
- =] Term 9 (EL7201)

(-8 Mappings

| General | BthercaT | DC

| Process Data I Startup | CoE - Online | Diag History | Online|

[ Auto Update Single Update [] Show Offline Data
Add to Startup .. Orline Data Module OD {AoE Fort): o
Index MName Flags Walue Unit
+-1C12:0 RexPDIO assign RW >3<
+-1C13.0 TxPDO assign RW >1<¢
+-1C32:0 SM output parameter RO =32 <
+1- 1C33:0 SMinput parameter RO >32<
+ - 60000 FE Inputs RO >17 <
+- 6070:0 DRV Inputs RO >19<
= 7010:0 DRV Cutputs RO >1d<
2010:00  Controbuesd ROP Qc001F (31)
7010:03  Modes of operation RW P Cyclic synchronous torque mode ...
A F
701008  Target torque Set Value Dialeg - u
F010:0A  Torgue offset
7010:0B  Torque limitation Dec: "
T010:0E  Commutation anagle Hes 000000008
+1- 30000 FB Settings
+- 80080 FB Resolver Settings E runm; [E_l,lclic synchronous torque mode with c v]
+- 8010:0 DRV Amplfier Settings Cyclic synchronous velocity mode (C5V)
+- 80110 DRV Motor Settings L targue mode [LST
- §012:0 DRV Brake Settinas Bool:
Binamy: 0B 000000 4
MName Online Bit Size: @1 ©8 @16 @32 @64 @7 I
& Statusword X 0027 (4135) i - T et ], NStatus?
T WeState X0 BOOL 01 15223 Input 0 nStatusd, nStatusd
T State 00008 (8) UINT 20 1655.0 Input 0

Fig. 158: Selection of the mode of operation

* Under Predefined PDO assignment, also select Cyclic synchronous torque mode with commutation
angle (CSTCA), Fig. Selecting a predefined PDO assignment.
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| General | EtherCAT | DC | Process Data | Startup | CoE - Online | Diag History | Online |

Sync Manager: PDO List:
SM Size Type Flags Index Size MName Flags SM S it
0 128 M Out Q1400 40 FE Posttion F 0
1 128 Mbocin 1401 20 DRV Statusword F 3 0
2 [ Outputs M1AD2 4.0 DRY Velocity actual value F 0
3 2 InpLts 1A03 20 DRY Targue actual value F 0
el AD4 20 DRV Info data 1 F 0
(1405 20 DRV Info data 2 F 0
(1600 20 DRV Controlword F 2 ]
1601 40 DRV Target velocity F 0 i
14| 1 | » 4| 1 | »
PDO Assignment (1C12): PDO Content (e 1A00):
{b-c'IEDD Index Size (ffs MName Type Default (hes
(1601 »
[7] G 1602 Oeb000:11 4.0 0.0 Position UDINT
7] 01603 L
[]ec1604
[ k1605
4| i | 3
Download Predefined PDO Assi - i mode with commutation -
FDO Assignment Predefined PDO Assignment: (none)
[7] PDO Corfiguration Predefined PDO Assignment: Cyclic synchronous torgue mode
Predefined PDO Assignment: Cyclic synchronous velocity mode (CSVY

Fig. 159: Selecting a predefined PDO assignment

 Activate the configuration (Ctrl+Shift+F4).
* Run through the State Machine of the terminal. There are two ways to do this:

o If you use the TwinCAT NC.
The State Machine is run through automatically by the NC. You can enable the axis in the On-
line tab of the axis.
Set all tick marks and set Override to 100% (see Fig. Set enables). The axis can then be
moved.
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Generall Settingsl F'arameterl Dynamicz  Dhline I Funn:tiu:unsl Eu:uuplingl Enmpensatinnl

Setpoint Pozition: [mm]
h -0.0022 | 0.0000
Lag Digtance [mindmax]:  [mm] Actual Yelociby: [mm/z] Setpoint Yelocity:  [mmz]
| 0.0022 [0.000, 0.002) | 0.0000 | 0.0000
Override: [%] Taotal # Caontral Qutput: [%] Error:
| 100.0000 % | 0.00/ 0.00% | 0 [00]

Statuz [log.] Statuz [phys. ] E nahbling

v Feady W MOT Moving || [T Coupled Mode ¥ Contraller
[T Calibrated [~ Maving P [ In Target Pos. v FeedFw
[~ Haz Job [~ Moving Bw [ In Poz Range W FeedBw

Commissioning

Contraller Kv-Factar: [rrmnid 2] Reference Welooity: [rrndz]
[1 1 [3600 1
T arget Pozition: [rim] T arget " elocity: [mm.z]
|0 [

il el & W IBIR 8 F
F1 | F2| F3| _F4 Fe | _F9

=]|

Set Enabling

¥ Controller aE

- i R
¥ Feed Bw Cancel |
Override [%]:

Fig. 160: Set enables

|1|:||:| &l |
o If you don’t use the TwinCAT NC.

In this case you must run through the State Machine manually. To do this, follow the instruc-
tions in the chapter Commissioning without the NC [» 109].

* You can specify a defined torque via the cyclic variable Target torque. The value is specified in 1000ths
of the rated current and the torque is calculated according to the following equation, where the rated

current refers to the value in the index 0x8011:12 [» 168] (rated current).
Torque actual value rated current
B 1000 N

You can specify a defined angle via the cyclic variable Commutation angle. The value is specified in 360°/2'¢.

torque constant {datasheet motor)
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MName Online Type Size =Addr.. In/Out UserID
&l Statusword ¥ 00000 (0) UINT 2.0 1320 Input 0
# WeState 1 BOOL 01 1522.3 Input 0
W1 State 00042 (66) UINT 2.0 1655.0 Input 0
&1 AdsAddr AC1128290301.. AMSADDR.. &0 1657.0 Input 0
%1 Chn0 000 (0) USINT 1.0 1665.0 Input 0
%1 Chnl 001 (1) USINT 1.0 1666.0 Input 0
&l DeOutputShift ¥ («D003EB54 (649300) DINT 4.0 1667.0 Input 0
@1 DelnputShift # (n003320AC (3350...  DINT 4.0 1671.0 Input 0
L] Controbaord X 00006 (5 LINT 2.0 1220 Dutput—0
@/ Target torque 00000 (0] INT 2.0 134.0 Output 0
%/ Commutation angle 0x0000 (0] UINT 2.0 1360 Output 0

Fig. 161: Specification of torque and commutation angle

6.3.5 CSP

CSP - cyclic synchronous position (position control)

Linked to

nStatusl, nStatus2
nStatusd, nStatusd

nDcOutputTime . Axis1...
nDelnputTime , Axis 10_,.,
nCtrll, nCtrl2

In the CSP operating mode the EL72x1-0010 operates in the cyclic position interface. A defined position can

be set via the Ta

rget position variable.

[i]

Note

Minimum cycle time

The cycle time in CSP mode should be at least 250 ps.

Step-by-Step

+ Add the terminal to the configuration as described in the chapter TwinCAT configuration settings [» 52]
- manual or - Online scan [» 58].

« Link the terminal with the NC as described in the chapter Integration in the NC configuration [» 85].

« Configure the motor with the help of the automatic configuration [P 112] using the Drive Manager [» 88]
or import the motor XML file into the Start-up directory as described in the chapter Settings in the CoE

» 93].

» Set the mode of operation in the CoE directory to Cyclic synchronous position mode (CSP), Fig.
Selection of the mode of operation.
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5 B SYSTEM - Configuration
+ I NC - Configurstion
- PLC - Configueation
|- Cam - Confaguration
=+ VO - Configuration
= H 10 Devices
| 5= Device 2 (EtherCAT)
4= Device 2-Image
wda Dievice 3-image-info
#- g Inputs
@1l Outputs
#-§ InfoData
c-E Term 1 (EX1100)
#-§ InfcData
-8 Term 2 (EL7201-0010)
B Term 3 (ELS11)
%88 Mappings

General | BtheeCAT | Configuration | DC

Update List
Advanced...
Add b Stadup Orline Dala
. Imde Fame

- 1CEd 5M oulput parameber
10330 SMinput parameter
+ 50000 FB Inputs
+ - 6000 FB Touch probs inputs
- 601D DAY inputs
#H T0D FB Touch probe outputs
= M0 DAY Outputs

l TNEDI  Modes of operation

| Process Data | Statup | CoE - Onine | [iag History | Ondine | BC: Onine | MC: Functions |

Modula OD (80E Pask o

Walue
212«
232«
=17
M
> 15
LTS
ERL T

7 Auta Update [ Single Update || Show Offine: Data

DeD01F (31)

Cychc smchionous postion mode:

MikDE  Tagel velocty
TN009  Target torgus
FON0:04  Torque ofset

Fig. 162: Selection of the mode of operation

M10:08 Torque kmtation
MHKIE  Commuation angle
+ - 2000:0 FB Setings
+ - 80080 FBOCT Setings
+- 80100 DY Ampiier Settings
#8010 DAV Mator Settings
+ BIZD DAY Brake Setings
Bit Sie=- 1 BB B @R OO
Narne Omline T LT
£ Position A OW00A4E30 (10806.. UDINT 40 7.0 Input 0 rilnDtatal . fsis 1_Erc_lin
& Statusword A 0027 (@135) LT 20 50 nput 0 riStatusl, nStatusd

» Under Predefined PDO assignment, also select Cyclic synchronous position mode (CSP), Fig.
Selecting a predefined PDO assignment.
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General | BiherCAT | Configuration | DC | Process Data | Starup | CoE - Oniine | Diag History | Oniine | NC: Online | NC: Functions |

Synic Manager: PDO List:
5M  Sige Type Fags Imde; Sige MName Flags 5M 50 =
0 128 MiOut Ox1AD0 40 FB Pasition F 3 1]
1 128 Mixcin d1AD1 20 DRV Statusword F 3 0 1
2 B Outputs Ox1AD2 40 DRV Valocity actual valus F 0
3 24 Inputs x1AD3 20 DRV Tomue actual value F 0
OelAd 20 DRV Info data 1 F 0
x1AD5 20 DRV Info data 2 F 0
x1ADe 40 DRV Following emmor actual value F 0
x1AD7 20 FB Touch probe status F 3 0
Me1AD8 40 FA Teuich renhe 1 nos nnsitinn F 3 n -
«| " | v | n | ¢
PO Assignment (Ba1C12): PDO Content (b1 ADS):
ﬁﬁ index Sz Offs  MName Type Defautt
W
Fox1602 eb001:12 4.0 2.0 TP1 Neg position UDINT
7] x1603 0
[ e 1604
[]0x1605
7] 01606
(] D 1607 < m | ¥
| PDO Assignment Predefined PDO Assignment: {none)
F1PDO Co ion Predefined FDO Assignment: Cyclic synchronous torgue mode ([CST)
- figurati Fredefined PDO Aungrrnnri ‘Cydlic synchronous torque mu-du with commutation angle [CSTCAJ
s . C5V)

Fig. 163: Selecting a predefined PDO assignment

+ Activate the configuration (Ctrl+Shift+F4).
* Run through the State Machine of the terminal. There are two ways to do this:

o

If you use the TwinCAT NC.

The State Machine is run through automatically by the NC. You can enable the axis in the “On-
line” tab of the axis.

Set all tick marks and set Override to 100% (see Fig. Set enables). The axis can then be
moved.
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Generall Settingsl F'arameterl Dynamicz  Dhline I Funn:tiu:unsl Eu:uuplingl Enmpensatinnl

Setpoint Pozition: [mm]

-0.0022 | o
Lag Digtance [mindmax]:  [mm] Actual Yelociby: [mm/z] Setpoint Yelocity:  [mmz]
| 0.0022 [0.000, 0.002) | 0.0000 | 0.0000
Override: [%] Taotal # Caontral Qutput: [%] Error:
| 100.0000 % | 0.00/ 0.00% | 0 [00]

Statuz [log.] Statuz [phys. ] E nahbling

v Feady W MOT Moving || [T Coupled Mode ¥ Contraller
[T Calibrated [~ Maving P [ In Target Pos. v FeedFw
[~ Haz Job [~ Moving Bw [ In Poz Range W FeedBw
Contraller Kv-Factar: [rrmnid 2] Reference Welooity: [rrndz]
[1 1 [3600 1
T arget Pozition: [rim] T arget " elocity: [mm.z]

|0

[o i

&
i el &) H Ay
F1 | F2| F3| F4 Fg | _F9

Set Enabling |
¥ Controller aE
- i oKk
¥ Feed Bw Cancel |
Override [%]:

Fig. 164: Set enables

|1|:||:| &l |
o If you don’t use the TwinCAT NC.

In this case you must run through the State Machine manually. To do this, follow the instruc-
tions in the chapter Commissioning without the NC [» 109].

* You can specify a defined position via the cyclic variable Target position (fig. Position specification).
The value must be multiplied by the calculated scaling factor [» 100] in order to obtain the correct

position.
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Mame Online Type Size »Addr.. In/Out UserID
&1 Position X 0x00A4BBS4 (10795876) UDINT 40 no Input 0
&1 Statusword X 00021 (33) UINT 20 750 Input 0
&1 WeState X0 BOOL 01 15223 Input 0
&' InputToggle X1 BOOL 01 1543 Input O

%[ State (D008 (8) UINT 20 1550.0 Input 0
#T AdsAddr AC1128290301 EAD3 AMSADDR.. 80 1552.0 Input 0

&7 Chnl 000 (D) USINT 10 1560.0 Input 0

%! Chnl (i1 (1) USINT 1.0 1561.0 Input 0
&1 DeOutputShift X 00009CBSC (641900) DINT 40 1562.0 Input 0
& DelnputShift X 000333094 (3358100) DINT 40 1566.0 Input 0

| @ Controlword X (006 (6) UINT 20 710
L @, Target position Q00000000 (0) UDINT 40 730 Output 0 |

Fig. 165: Position specification

Following error monitor

Linked to

ninDatal . Axis 1
n5tatusl, n5tatu
nStatusd, nStatu
nStatusd, nStatu

nDcOutputTime
nDclnputTime .
nCtril, nCirl2

Furthermore, there is an option in CSP mode to activate a following error monitor. The following error monitor

is switched off on delivery. In all other modes this is not used and is ignored.

» The window of the following error monitor can be adjusted with the Following error window (Index
0x8010:50 [» 166] MDP742 / Index 0x6065 [P 152] DS402). The value set here — multiplied by the

scaling factor — specifies by what position the actual position may differ from the set position, positively
and negatively. The total accepted tolerance is thus twice as large as the position entered in the
Following error window (see fig. Following error window).

accepted following

error tolerance

1

¥

following error

following error
window

following error
window

i P
- L

no followi

il
-

ng error

following error

ry

Fig. 166: Following error window

F Y

reference position

» The time (in ms) allowed for a following error exceedance can be set with the Following error time out
(Index 0x8010:51 [» 166] MDP742 / Index 0x6066 [» 152] DS402). As soon as the target position is

exceeded by more than the position entered in the Following error window for the time entered in the
Following error time out, the terminal outputs an error and stops immediately.

» The current following error can be read in the Following error actual value (Index 0x6010:09 [» 171]
MDP742 / Index 0x60F4 [» 154] DS402).
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Following error

[ L= ]Mnduw
| _ Following emor

-
.
-7 fol
- erance
.

- 1

Following emor
window

Fig. 167: Following error over time

The value OXFFFFFF (- 1) in the Following error window means that the following error monitor is switched
off and corresponds to the delivery status.
The Following error time out is 0x0000 (0) on delivery.

6.4 Profile MDP 742 or DS 402

The EL72x1-0010 supports the MDP 742 and DS 402 drive profiles. The profiles define the presentation of
parameters for the EtherCAT Terminal and the index, under which the respective parameters are arranged in
the object directory.

Both profiles contain the same parameters. They only differ in terms of the specified designations and the
parameter index. The CoE objects in the MDP 742 profile (Modular Device Profile) are allocated in the way
that is common for the Beckhoff EtherCAT Terminals. The DS402 drive profile is specified in
IEC61800-7-200 (CiA402). It uses a different object directory structure.

In both profiles, the drive state machine of the EL72x1-0010 is based on the CiA402 State Machine [» 109],
which means the functional behavior is identical.
The EL72x1-0010 is delivered with the MDP 742 profile ex factory.

Changing the profile

After a profile change an EEPROM update [» 192] is required. The corresponding ESI description [» 192] can
then be loaded into the terminal.

Please note that the CoE object description and the process data are different for both profiles. The motor
XML files that match the set profile must be used.

6.5 MDP742 process data

Table of contents

» Sync Manager [P 137]

* PDO Assignment [P 139]
 Predefined PDO Assignment [P 140]

Sync Manager (SM)

Sync Manager (SM) The extent of the process data that is made available can be changed through the
"Process data" tab (see following Fig.).
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| General | EtherCAT | DC

| Process Data |Startu|:: | Cok - Orline | Dnlinel

Sync Manager: PDO List:
S5M  Size Type Flags Index Size Name Flags 5M sU o
1] 128 MbzeOut o 1ADD 40 FB Position F 3 0
1 128 Mbzcln 1 ADT 20 DRV Statusword F 3 1] 3
2 6 Outputs D102 40 DRV Velocity actual value F 0 1
3 6 Inputs 1403 20 DRV Torgue actual value F 0
O 1AD4 20 DRY Info data 1 F 0
O 1AD5 20 DRV Info data 2 F 0
1406 40 DRV Following emor actual value F 0
M1 AD7 20 FB Touch probe status F 0
1408 40 FB Touch probe 1 pos position F 0
M 1AD9 40 FB Touch probe 1 neg position F 0
1 | i | > M1 AR AN CD Triimk membs T mmes mee i E n e
PDO Assignment (T 1C12): PDO Contert {1 ADD):
{deDD Index Size Cffs Mame Type Default (hex)
1601 . -
7] 61602 x6000:11 4.0 0.0 Position UDINT
] (1603 L
[C]tx 1604
[ 0x 1605
[[]x1606
[C] @ 1607
14 1 | »
Download Predefined PDO Assignment: {none)
PDO Assignment (Load PDO info from devics ]
[7] PDO Corfiguration
[Sync Unit Assignment ... ]

Fig. 168: Process Data tab SM2, EL72x1-0010 (default)
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| General | EtherCAT | DC

| Process Data |Startup ICoE—OnIine | Online|

Sync Manager: PDO List:
SM  Size Type Flags Indesx Size Mame Flags SM 5U il
1] 128 MOt b1 ADD 40 FB Position F 3 0
1 128 Mbzxn 1 A01 20 DRV Statusword F 3 0
2 [ Outputs (102 40 DRV Velocity actual value E 0
3 [ Inputs (1203 20 DRV Torgue actual value F 0
e ADM 20 DRV Info data 1 F 1] E
1 ADS 20 DRV Info data 2 F 1]
(ke 1206 40 DRV Following emor actual value E 0
(ec1ADT 20 FB Touch probe status F 0
(e1AD8 40 FB Touch probe 1 pos position F 0 LM
(1209 40 FB Touch probe 1 neg position E 0
[ec1A0A 40 FB Touch probe 2 pos position F 0
(ke1ADB 40 FB Touch probe 2 neq position F 0
(1600 20 DRV Controbword F 2 1]
4 LI} | » (1601 40 DRV Target velocity F 2 0 >
PDO Assignment (e1C13): PDO Content (1 AQD):
[¥] Cx1ADD Indesx Size Offs MName Type Default (hex)
x}:ﬂ; 6000:11 4.0 0.0 Posttion UDINT
] 1403 =
[ R1A04
[ 01405
[T] 1406
[ @807
[[]x1A08
[ 21409
[T] G 1A4DA
[T]x1A0B
' m b
Download Predefined PDO Assignment: {none)
PDO Assignmert Load PDO info from device ]
[ PDO Cordiguration
[Syﬂc Unit Assignment... ]

Fig. 169: Process Data tab SM3, EL72x1-0010 (default)

PDO Assignment

To configure the process data, select the required Sync Manager (SM 2 or SM 3) in the "Sync Manager" field
at the top left (see Fig. Process Data tab SM3, EL72x1-0010). The process data assigned to this Sync
Manager can then be switched on or off in the “PDO Assignment” box underneath. Restarting the EtherCAT
system, or reloading the configuration in configuration mode (F4), causes the EtherCAT communication to

restart, and the process data is transferred from the terminal.

EL72x1-0010
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SM2, PDO assignment 0x1C12

Index Size (byte.bit) Name PDO content

0x1600 (default) 2.0 DRV Controlword Index 0x7010:01 [» 173]
0x1601(default) 4.0 DRV Target velocity Index 0x7010:06 [» 173]
0x1602 2.0 DRV Target torque Index 0x7010:09 [» 173]
0x1603 2.0 DRV Commutation angle Index 0x7010:0F [» 173]
0x1604 2.0 DRV Torque limitation Index 0x7010:0B [» 173
0x1605 2.0 DRV Torque offset Index 0x7010:0A [» 173]
0x1606 4.0 DRV Target position Index 0x7010:05 [» 173]
0x1607 2.0 FB Touch probe control Index 0x7001:0

Index 0x7001:01 [» 172
Index 0x7001:02 [» 172
Index 0x7001:03 [» 172]
Index 0x7001:05 [» 172
Index 0x7001:06 [» 172
Index 0x7001:09 [» 172]
Index 0x7001:0A [» 172
Index 0x7001:0B [» 172
Index 0x7001:0D

» 172

Index 0x7001:0E [» 172

TP1 Enable

TP1 Continous

TP1 Trigger mode
TP1 Enable pos. edge
TP1 Enable neg. edge
TP2 Enable

TP2 Continous

TP2 Trigger mode
TP2 Enable pos. edge
TP2 Enable neg. edge

SM3, PDO Assignment 0x1C13

Index

Size (byte.bit)

Name

PDO content

0x1A00 (default)

4.0

FB position

Index 0x6000:11 [» 170

0x1A01 (default)

2.0

DRV Statusword

Index 0x6010:01 [» 171

0x1A02

4.0

DRV Velocity actual value

Index 0x6010:07 [» 171

0x1A03

2.0

DRV Torque actual value

Index 0x6010:08 [» 171

0x1A04

2.0

DRV Info data 1

Index 0x6010:12 [» 171

0x1A05

2.0

DRV Info data 2

Index 0x6010:13 [» 171

0x1A06

4.0

DRV Following error actual value

Index 0x6010:09 [» 171

0x1A07

2.0

FB Touch probe status

Index 0x6001:0

Index 0x6001:01 [» 171
Index 0x6001:02 [» 171]
Index 0x6001:03 [» 171
Index 0x6001:08 [» 171
Index 0x6001:09 [» 171]
Index 0x6001:0A [» 171
Index 0x6001:0B [» 171
Index 0x6001:10 [» 171]

TP1 Enable

TP1 Pos. value stored
TP1 Neg. value stored
TP1 Input

TP2 Enable

TP2 Pos. value stored
TP2 Neg. value stored
TP2 Input

0x1A08

4.0

FB Touch probe 1 pos. position

Index 0x6001:11 [» 171

0x1A09

4.0

FB Touch probe 1 neg. position

Index 0x6001:12 [» 171

O0x1A0A

4.0

FB Touch probe 2 pos. position

Index 0x6001:13 [» 171

0x1A0B

4.0

FB Touch probe 2 neg. position

Index 0x6001:14 [» 171

Predefined PDO Assignment

The "Predefined PDO Assignment" enables a simplified selection of the process data. The desired function is
selected on the lower part of the "Process Data" tab. As a result, all necessary PDOs are automatically
activated and the unnecessary PDOs are deactivated.

Three PDO assignments are available:
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Name

SM2, PDO assignment

SM3, PDO assignment

Cyclic synchronous velocity mode (CSV)

0x1600 [» 178] (DRV Controlword)
0x1601 [» 178] (DRV Target velocity)

0x1A00 [» 179] (FB Position)
0x1A01 [» 179] (DRV Statusword)

Cyclic synchronous torque mode (CST)

0x1600 [» 178] (DRV Controlword)
0x1602 [» 178] (DRV Target torque)

0x1A00 [» 179] (FB Position)
0x1A01 [» 179] (DRV Statusword)
0x1A03 [» 180] (DRV Torque actual value)

tation angel (CSTCA)

Cyclic synchronous torque mode with commu-

0x1600 [» 178] (DRV Controlword)
0x1602 [» 178] (DRV Target torque)

0x1603 [» 178] (DRV Commutation angle)

0x1A01 [» 179] (DRV Statusword)

Cyclic synchronous position mode (CSP)

0x1600 [» 178] (DRV Controlword)
0x1606 [» 179] (DRV Target position)

0x1A00 [» 179](FB Position)
0x1A01 [» 179](DRV Statusword)

PDO Assignment ((e1C13): PDO Contert ([x1A00):
{b.;‘lﬂ.ﬂ-l} o Size Offs Name Type Defi
1AM _ -
[F]Gx1A02 L c6000:11 4.0 0.0 Position UDINT
] Be1A03 Ll
[] T 1 A0S
[[] 1 AD5
D{bﬂ AlE i il I
=ln.4 Aan—?
Download ‘Freda“ned PDO Assignment: Cyclic synchronous velocity mode (CSVY b J
POO Assignment Predefined PDO Assignment: {none)
) ) Predefined PDO Assignment: Cyclic synchronous torque mode (CST)
[ PDO Configuration Predefined PDO Assignment: Cyclic synchronous torgue mode with commutation angle (CSTC,
Predefined PDO Assignment: Cyclic
Predefined PDO Assignment: Cyclic synchronous position mode (TSP

Fig. 170: Process data tab - Predefined PDO Assignment, EL72x1-0010

6.6

DS402 process data

Table of contents

» Sync Manager [» 141]
* PDO Assignment [P 143]

* Predefined PDO Assignment [P 144]

Sync Manager (SM)

Sync Manager (SM) The extent of the process data that is made available can be changed through the
"Process data" tab (see Fig. Process Data tab SM2, EL72x1-0010 (default)).

EL72x1-0010
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| General | EtherCAT | DC

| Process Data |5tartup I CoE - Online | Diag History I Dnline|

Sync Manager: PDO List:
SM  Size Type Flags Index: Size Mame Flags SM H
0 128 Miox Ot Coc 1ADD 20 05402 Statusword F 33 |
1 128 Mbzin (1 AD1 40 D5402 Posttion actual value F 3 M=
2 & Outputs M1 ADZ 4.0 05402 Veloacity actual value F |
3 & Inpits (c1AD3 20 05402 Torque actual value F |
(e1AD4 40 05402 Following emor actual value  F |
(e1AD5 20 05402 Touch probe status F |
(kc1ADE 40 05402 Touch probe 1 postivee...  F |
1 ADT 40 05402 Touch probe 1 negativee... F |
1408 40 05402 Touch probe 2 positive e...  F |
e 1AM 40 NSAN? Tonch nrobe ? nenative & F ([
1| 0 | » 1| 0 3
PDO Assignment (Ix1C12): PDO Cortent {1 ADD):
{bc'IEDD Imdex Size (iffz MName Type Def:
(1601 _
[ 01602 (ee041:00 20 0.0 Statusword UINT
] e 1603 =L
[[] Ce 1604
[[]0x 1605
] 1606
[0 1607
14| 1 3
Download [ Predefined PDO Assignment: Cyclic synchronous velocity mode (CSV) - ]
PDO Assignment (Load PDO info from device ]
[T] PDO Configuration
[S}rnc Unit Assignment... ]

Fig. 171: Process Data tab SM2, EL72x1-0010 (default)
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| General | EtherCAT | DC | Process Data | Startup | CoE - Online | Diag Histary | Online |

Sync Manager: PDO List:
5M  Size Type Flags Index Size Mame Flags SM o =
0 128 MOt (oc 1ADD 20 05402 Statusward F 3 |
1 128 Mbecin 1AL 4.0 05402 Position actual value F 3 i
2 1 Outputs G 1ADZ 40 05402 Veloacity actual value F =
3 6 Inputs 1 AD3 20 05402 Torgue actual value F |
(e1AD4 40 05402 Following emor actual value F |
e1AD5 20 05402 Touch probe status F {
(e 1ADG 4.0 05402 Touch probe 1 posttivee...  F |
1 ADT 40 05402 Touch probe 1 negativee... F |
Ge1ADS 40 05402 Touch probe 2 positivee...  F |
G 1ADS 40 05402 Touch probe 2 negativee... F |
Me-A L0 a0 M AN T amdrmhomed C bl [ kY4
4| 1 | » ' 1 b
PDO Assignment ([ 1C13): PDO Content (D1 ADD):
E:Ilig'lu Index Size Cifs Mame Type Def:
v .
]G 1AD2 604100 20 0.0 Statusword UINT
[F] (1403 =L
[] 01 AD4
[[]@x1AD5
[[]tx1A06
[[]e=1A07
[[]ox1A08
[Ckx1A09 ' 1 P
Download [F‘redeﬁned PDO Assignment: Cyclic synchronous velocity mode (CSY)' v]
PDO Assignmert [Load PDOQ info from device |
[7] PDO Configuration
[Sync Unit Assignment... ]

Fig. 172: Process Data tab SM3, EL72x1-0010 (default)

PDO Assignment

In order to configure the process data, select the desired Sync Manager (SM 2 & 3 can be edited) in the
upper left-hand "Sync Manager" box (see fig.). The process data assigned to this Sync Manager can then be
switched on or off in the “PDO Assignment” box underneath. Restarting the EtherCAT system, or reloading
the configuration in configuration mode (F4), causes the EtherCAT communication to restart, and the
process data is transferred from the terminal.
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SM2, PDO assignment 0x1C12

Index Size (byte.bit) Name PDO content

0x1600 (default) 2.0 DS402 Controlword Index 0x6040 [» 151]
0x1601 (default) 4.0 DS402 Target velocity Index 0x60FF [» 154]
0x1602 20 DS402 Target torque Index 0x6071 [» 152
0x1603 2.0 DS402 Commutation angle Index 0x60EA [» 154]
0x1604 2.0 DS402 Torque limitation Index 0x6072 [» 152
0x1605 2.0 DS402 Torque offset Index 0x2001:11 [» 150]
0x1606 4.0 DS402 Target position Index 0x607A [P 153]
0x1607 2.0 DS402 FB Touch probe cfunc- |Index 0x60B8 [» 153]

tion

Bit 0
Bit 1
Bit 2
Bit 4
Bit 5
Bit 8
Bit 9
Bit 10
Bit 12
Bit 13

TP1 Enable

TP1 Continous

TP1 Trigger mode
TP1 Enable pos. edge
TP1 Enable neg. edge
TP2 Enable

TP2 Continous

TP2 Trigger mode
TP2 Enable pos. edge
TP2 Enable neg. edge

SM3, PDO Assignment 0x1C13

Index Size (byte.bit)

Name

PDO content

0x1A00 (default) 2.0

DS402 Statusword

Index 0x6041 [» 151

0x1A01 (default) 4.0

DS402 Position actual value

Index 0x6064 [» 151

0x1A02 4.0

DS402 Velocity actual value

Index 0x606C [P 152

0x1A03 2.0

DS402 Torque actual value

Index 0x6077 [» 153

0x1A04 4.0

DS402 Following error actual
value

Index 0x60F4 [» 154

0x1A05 2.0

DS402 Touch probe status

Index 0x60B9 [» 153

Bit 0 TP1 Enable

Bit 1 TP1 Pos. value stored
Bit 2 TP1 Neg. value stored
Bit 7 TP1 Input

Bit 8 TP2 Enable

Bit 9 TP2 Pos. value stored
Bit 10 TP2 Neg. value stored
Index 6001:10 | TP2 Input

0x1A06 4.0

DS402 Touch probe 1 pos. po-
sition

Index 0x60BA [» 153

0x1A07 4.0

DS402 Touch probe 1 neg. po-
sition

Index Ox60BB [» 153

0x1A08 4.0

DS402 Touch probe 2 pos. po-
sition

Index 0x60BC [P 154

0x1A09 4.0

DS402 Touch probe 2 neg. po-
sition

Index 0x60BD [» 154

Predefined PDO Assignment

The "Predefined PDO Assignment" enables a simplified selection of the process data. The desired function is
selected on the lower part of the "Process Data" tab. As a result, all necessary PDOs are automatically
activated and the unnecessary PDOs are deactivated.

Three PDO assignments are available:
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Name

SM2, PDO assignment

SM3, PDO assignment

Cyclic synchronous velocity mode (CSV)

0x1600 [» 159] (DS402 Controlword)
0x1601 [» 159] (DS402 Target velocity)

0x1A00 [» 160] (DS402 Statusword)

0x1A01 [» 160] (DS402 Position actual
value)

Cyclic synchronous torque mode (CST)

0x1600 [» 159] (DS402 Controlword)
0x1602 [» 159] (DS402 Target torque)

0x1A00 [» 160] (DS402 Statusword)

0x1A01 [» 160] (DS402 Position actual
value)

0x1A03 [» 160] (DS402 Torque actual value)

Cyclic synchronous torque mode with commu-
tation angel (CSTCA)

0x1600 [» 159] (DS402 Controlword)
0x1602 [» 159] (DS402 Target torque)
0x1603 [» 159] (DS402 Commutation an-
gle)

0x1A00 [» 160] (DS402 Statusword)

Cyclic synchronous position mode (CSP)

0x1600 [» 159] (DS402 Controlword)
0x1606 [» 160] (DS402 Target position)

0x1A00 [» 160] (DS402 Statusword)

0x1A01 [» 160] (DS402 Position actual
value)

PDO Assignment ((e1C13): PDO Contert ([x1A00):
{bc'IADD | Index Size Offs Name Type Defi
1AM _ -
[F]Gx1A02 L c6000:11 4.0 0.0 Position UDINT
] 1403 L
[] T 1 A0S
[[] 1 AD5
[[] 1 ADE il ] = | .
=ln.4 Aan—?
Download Predefined PDO Assi ; ity mode (CSVY v
POO Assignment Predefined PDO Assignment: {none)
) Predefined PDO Assignment: Cyclic synchronous torque mode (CST)
[ PDO Configuration Predefined PDO Assignment: Cyclic synchronous torgue mode with commutation angle (CSTC,
Predefined PDO Assignment: Cyclic synchronous position mode (TSP l_

Fig. 173: Process data tab - Predefined PDO Assignment, EL72x1-0010
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7 EL72x1-0010-DS402 - Object description and
parameterization

EtherCAT XML Device Description
The display matches that of the CoE objects from the EtherCAT XML Device Description.

We recommend downloading the latest XML file from the download area of the Beckhoff
website and installing it according to installation instructions.

Note

m Parameterization via the CoE list (CAN over EtherCAT)

The terminal is parameterized via the CoE - Online tab (double-click on the respective ob-
ject) or via the Process Data tab (allocation of PDOs). Please note the following general
CoE information [» 23] when using/manipulating the CoE parameters:

- Keep a startup list if components have to be replaced

- Differentiation between online/offline dictionary, existence of current XML description

- use “CoE reload” for resetting changes

Note

' Risk of damage to the device!
[ ]

We strongly advise not to change settings in the CoE objects while the axis is active, since
this could impair the control.

Attention
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71 Configuration data
Index 2002 Amplifier Settings
Index (hex) |[Name Meaning Data type Flags |Default
2002:0 Amplifier Settings Maximum subindex UINT8 RO 0x49 (73 4ec)
2002:11 Device type 1: Servo drive (cannot be changed) UINT32 RW 0x00000001
(1dec)
2002:12* Current loop integral  |Integral component of current controller UINT16 RW 0x000A (1044.)
time Unit: 0.1 ms
This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic type plates [P 112])
2002:13* Current loop propor-  |Proportional component of current controller UINT16 RW 0x0064
tional gain Unit: 0.1 V/A (100¢4c,)
This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic type plates [P 112])
2002:14 Velocity loop integral |Integral component of velocity controller UINT32 RW 0x00000032
time Unit: 0.1 ms (504ec)
2002:15 Velocity loop propor- |Proportional component of velocity controller UINT32 RW 0x00000096
tional gain Unit: mA / (rad/s) (150¢4c)
2002:17 Position loop propor- |Proportional component position controller UINT32 RW 0x0000000A
tional gain Unit: (rad/s) / rad (10gec)
2002:19 Nominal DC link volt- |Nominal DC link voltage UINT32 RW 0x0000BB80
age Unit: mV (480004,)
2002:1A Min DC link voltage Minimum DC link voltage UINT32 RW 0x00001A90
Unit: mV (68004.)
2002:1B Max DC link voltage  |Maximum DC link voltage UINT32 RW 0x0000EAB0
Unit: mV (600004,)
2002:29 Amplifier 12T warn I?T model warning threshold UINT8 RW 0x50 (804cc)
level Unit: %
2002:2A Amplifier 12T error 12T model error threshold UINT8 RW 0x69 (1054,)
level Unit: %
2002:2B Amplifier temperature |Overtemperature warning threshold UINT16 RW 0x0320
warn level Unit: 0.1 °C (8004.)
2002:2C Amplifier temperature |Overtemperature error threshold UINT16 RW 0x03E8
error level Unit: 0.1 °C (10004.)
2002:31 Velocity limitation Velocity limitation UINT32 RW 0x00040000
Unit: rpm (262144,..)
2002:32 Short circuit brake du- |Max. duration of armature short circuit brake UINT16 RW 0x03E8
ration max Unit: ms (10004.)
2002:33 Stand still window Standstill window UINT16 RW 0x0000 (0ye,)
Unit: rpm
2002:41 Low-pass filter fre- Low-pass filter frequency UINT16 RW 0x0140
quency Unit: Hz (3204.)
The following values can be set:
0 Hz = off
320 Hz
640 Hz
2002:49 Halt ramp deceleration |Halt ramp deceleration UINT32 RW 0x0000F570
Unit: 0.1 rad / s? (628324,)

*) see index 2059 FB OCT Nameplate

EL72x1-0010
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Index 2003 Motor Settings

Index (hex) |[Name Meaning Data type Flags |Default
2003:0 Motor Settings Maximum subindex UINT8 RO 0x2D (454..)
2003:11* Max current Peak current UINT32 RW 0x00001770
Unit: mA (60004c.)
This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic type plates [P 112])
2003:13* Motor pole pairs Number of pole pairs UINT8 RW 0x03 (34ec)
This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic type plates [P 112])
2003:15* Commutation offset Commutation offset (between electrical zero position  |INT16 RW 0x0000 (0Oyec)
and mechanical single-turn zero position)
Unit: °
This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic type plates [P 112])
2003:16* Torque constant Torque constant UINT32 RW 0x00000000
Unit: mNm /A (Ogec)
This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic type plates [P 112])
2003:18* Rotor moment of iner- |Mass moment of inertia of the motor UINT32 RW 0x00000000
tia Unit: g cm”2 (Ogec)
This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic type plates [P 112])
2003:19* Winding inductance Inductance UINT16 RW 0x000E (14.)
Unit: 0.1 mH
This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic type plates [P 112])
2003:29 Motor 12T warn level |12T model warning threshold UINT8 RW 0x50 (804c.)
Unit: %
2003:2A Motor 12T error level  |12T model error threshold UINT8 RW 0x69 (1054,)
Unit: %
2003:2B* Motor Temperature Overtemperature warning threshold UINT16 RW 0x0000 (04ec)
warn level Unit: 0.1 °C
This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic type plates [P 112])
2003:2C* Motor Temperature er- |Overtemperature error threshold UINT16 RW 0x0000 (Oyec)
ror level Unit: 0.1 °C
This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic type plates [P 112])
2003:2D* Motor thermal time Thermal time constant UINT16 RW 0x0028 (404,.)

constant

Unit: 0.1s

This value is affected by automatic scanning. (see Au-

tomatic scanning of the electronic type plates [P 112])

*) see index 2059 FB OCT Nameplate
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Index 2004 Brake Settings

Index (hex) |[Name Meaning Data type Flags |Default
2004:0 Brake Settings Maximum subindex UINT8 RO 0x14 (204.)
2004:01 Manual override (re- |Manual release of the motor holding brake BOOLEAN RW 0x00 (Ogec)
lease)
2004:11* Release delay Time the holding brake requires for opening (releasing) |[UINT16 RW 0x0000 (Oyec)
after the current was applied
This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic type plates [P 112])
2004:12* Application delay Time the holding brake requires for closing (holding) |UINT16 RW 0x0000 (04ec)
after the current was switched off
This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic type plates [P 112])
2004:13 Emergency application | Time the amplifier waits until the speed reaches the UINT16 RW 0x0000 (04ec)
timeout window at which the holding brake is triggered
2004:14* Brake moment of iner- |Mass moment of inertia of the brake UINT16 RW 0x0000 (04ec)
tia Unit: g cm"2
This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic type plates [P 112])
*) see index 2059 FB OCT Nameplate
Index 2010 Feedback Settings
Index (hex) |[Name Meaning Data type Flags |Default
2010:0 Feedback Settings Maximum subindex UINT8 RO 0x13 (19ec)
2010:01 Invert feedback direc- |Inverting the count direction BOOLEAN RW 0x00 (Ogec)
tion
2010:11 Device type 3: OCT (not changeable) UINT32 RW 0x00000003
(Sdec)
2010:12 Single-turn bits Number of single- and multi-turn-bits [» 96] UINT8 RW 0x14 (204.)
2010:13 Multi-turn bits UINT8 RW 0x0C (1244c)
Index 2018 OCT Settings
Index (hex) |[Name Meaning Data type Flags |Default
2018:0 OCT Settings Maximum subindex UINT8 RO 0x03 (34ec)
2018:01 Enable auto config Configuration takes place automatically after the read- |BOOLEAN RW 0x00 (Ogec)
ing of the electronic type plate
(see Automatic scanning of the electronic type plates
» 112])
2018:02 Reconfig identical mo- |When replacing identical motors, reconfiguration takes |BOOLEAN RW 0x00 (Ogyec)
tor place automatically after reading the electronic type
plate. Enable autoconfig must be activated.
(see Automatic scanning of the electronic type plates
» 112])
2018:03 Reconfig non-identical |When replacing non-identical motors, reconfiguration |BOOLEAN RW 0x00 (Ogec)

motor

takes place automatically after reading the electronic
type plate. Enable autoconfig must be activated.

(see Automatic scanning of the electronic type plates
» 112])
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7.2 Configuration data (vendor-specific)

Index 2020 Vendor data

Index Name |Meaning Data type |Flags Default

(hex)

2020:0 |Vendor |Maximum subindex UINT8 RO 0x14
data (204e0)

2020:11 |Amplifier |Peak current of the amplifier (peak value) UINT32 RW 0x00001F
peak Unit: mA 40
current (80004.)

2020:12 |Amplifier |Rated current of the amplifier (peak value) UINT32 RW 0x00000F
rated Unit: mA A0
current (40004,.)

2020:13 |Amplifier | Thermal time constant of the amplifier UINT16 RW 0x0023
thermal |Unit: 0.1 ms (354ec)
time
constant

2020:14 |Amplifier | Threshold value for short-circuit detection UINT32 RW 0x00002E
overcur- |Unit: mA EO
rent (120004,)
thresh-
old

7.3 Command object

Index FB0O0 Command

Index |Name |Meaning Data type |Flags Default

(hex)

FB00:0 |Com- Maximum subindex UINT8 RO 0x03 (346c)
mand

FB00:01 |Request |reserved OCTET- RW {0}

STRINGI2]

FB00:02 |Status  |reserved UINT8 RO 0x00 (Ogec)

FB00:03 |Re- reserved OCTET- RO {0}
sponse STRING[4]

7.4 Input/output data

Index 2001 Outputs

Index Name |Meaning Data type |Flags Default
(hex)
2001:0 |Outputs |Maximum subindex UINT8 RO 0x11
(1 7dec)

2001:11 |Torque |Torque value offset INT16 RO 0x0000

offset The value is specified in 1000th of the rated current (Ogec)

Formula:
Torgue actual value rated current
M= 1000 vz torque constant (datasheet motor)
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Index 6040 Controlword

Index |Name |Meaning Data type |Flags Default
(hex)
6040:0 |Control- |DS402 Controlword [» 109] UINT16 RO 0x0000
word Bit 0: Switch on (Oec)
Bit 1: Enable voltage
Bit 2: reserved
Bit 3: Enable operation
Bit 4 - 6: reserved
Bit 7: Fault reset
Bit 8 - 15: reserved
Index 6041 Statusword
Index Name Meaning Data type Flags Default
(hex)
6041:0 |Status- |DS402 Statusword [» 109] UINT16 RO 0x0000
word Bit 0: Ready to switch on (Oec)
Bit 1: Switched on
Bit 2: Operation enabled
Bit 3: Fault
Bit 4: reserved
Bit 5: reserved
Bit 6: Switch on disabled
Bit 7: Warning
Bit 8 + 9: reserved
Bit 10: TxPDOToggle (selection/deselection via 0x60DA [» 154])
Bit 11: Internal limit active
Bit 12: (Target value ignored)
Bit 13 - 15: reserved
Index 6060 Modes of operation
Index Name Meaning Data type Flags Default
(hex)
6060:0 |Modes |permitted values: UINT8 RW 0x00 (Ogec)
?:;gpera- 0x08: Cyclic synchronous position mode (CSP)
! 0x09: Cyclic synchronous velocity mode (CSV)
0x0A: Cyclic synchronous torque mode (CST)
0x0B: Cyclic synchronous torque mode with commutation angle (CSTCA)
Index 6061 Modes of operation display
Index Name |Meaning Data type |Flags Default
(hex)
6061:0 |Modes |permitted values: UINT8 RO 0x00 (Oyec)
:i’;g%?s' 8: Cyclic synchronous position mode (CSP)
play 9: Cyclic synchronous velocity mode (CSV)
10: Cyclic synchronous torque mode (CST)
11: Cyclic synchronous torque mode with commutation angle (CSTCA)
Index 6064 Position actual value
Index Name Meaning Data type Flags Default
(hex)
6064:0 |Position |Position UINT32 RO 0x000000
actual | Unit: the given value must be multiplied by the corresponding scaling factor 00 (Ogec)
value [} 100]
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Index 6065 Following error window

Index |Name |Meaning Data type |Flags Default

(hex)

6065:0 |Follow- |Following error monitor: Following error window UINT32 RO OxFFFFFF
ing error |Unit: the given value must be multiplied by the corresponding scaling factor FF (1)

window |1y 100]

OxFFFFFFFF (-14.) = following error monitor off
Any other value = following error monitor on

Index 6066 Following error time out

Index Name |Meaning Data type |Flags Default

(hex)

6066:0 |Follow- |Following error monitor: Timeout UINT1616 |RO 0x0000
ing error |Unit: ms (Ogec)
time out

If the following error is larger than the following error window for a time that ex-
ceeds the timeout, this leads to an error reaction

Index 606C Velocity actual value

Index Name |Meaning Data type |Flags Default

(hex)

606C:0 |Velocity |This object shall provide the actual velocity value INT3232 RO 0x000000
actual 00 (Ogec)
value

Index 6071 Target torque

Index Name |Meaning Data type |Flags Default
(hex)
6071:0 |Target |This object shall indicate the configured input value for the torque controller. INT16 RO 0x0000
torque | The value is specified in 1000th of the rated current (Ogec)
Formula:

Torque actual value rated current

M 1000 vz

- torque constant (datasheet motor)

Index 6072 Max torque

Index Name |Meaning Data type |Flags Default
(hex)
6072:0 |Max This object limits the target torque for the torque controller (bipolar limit). UINT16 RW Ox7FFF
torque |The value is specified in 1000th of the rated current (32767 4)
Formula:
Torgue actual value rated current
M= 1000 vz torque constant (datasheet motor)

Index 6075 Motor rated current

Index |Name |Meaning Data type |Flags Default

(hex)

6075:0 |Motor Rated motor current UINT32 RW 0x000003
rated Unit: mA ES8
current (10004.)
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Index 6077 Torque actual value

Index |Name |Meaning Data type |Flags Default

(hex)

6077:0 |Torque |This object shall provide the actual value of the torque. INT16 RO 0x0000
actual |The value is specified in 1000th of the rated current (Ogec)
value Formula:l:

Torque actual value rated current
M= 1000 vz torque constant (datasheet motor)

Index 6079 DC link circuit voltage

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

6079:0 DC link circuit voltage |DC link voltage g UINT32 RO 0x00000000

Unit: mV (Ogec)

Index 607A Target position

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

607A:0 Target position This object shall provide the actual position. INT32 RO 0x00000000

Unit: the given value must be multiplied by the corre- (Ogec)
sponding scaling factor [» 100

Index 6080 Max motor speed

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

6080:0 Max motor speed Velocity limitation UINT32 RW 0x00040000

Unit: rpm (262144,..)

Index 6090 Velocity Encoder Resolution

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

6090:0 Velocity Encoder Res- |Display of configured encoder increments/s and motor |UINT32 RO 0x00000000

olution revolutions/s. (Ogec)
The velocity encoder resolution is calculated according
to the following formula:
Velocity Encoder Resolution = (encoder_increments /
s )/ (motor_revolutions / s)

Index 60B8 Touch probe function

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

60B8:0 Touch probe function |Touch probe function byte UINT16 RO 0x0000 (0Oyec)

Index 60B9 Touch probe status

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

60B9:0 Touch probe status Touch probe status byte UINT1616 RO 0x0000 (04ec)

Index 60BA Touch probe 1 positive edge

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

60BA:0 Touch probe 1 positive |Positive position value of TP 1 INT32 RO 0x00000000

edge Unit: the given value must be multiplied by the corre- (Ogec)
sponding scaling factor [» 100

Index 60BB Touch probe 1 negative edge

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

60BB:0 Touch probe 1 nega- |Negative position value of TP 1 INT32 RO 0x00000000

tive edge

Unit: the given value must be multiplied by the corre-

sponding scaling factor [» 100

(Odec)
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Index 60BC Touch probe 2 positive edge

Index (hex) |[Name Meaning Data type Flags Default
60BC:0 Touch probe 2 positive |Positive position value of TP 2 INT32 RO 0x00000000
edge Unit: the given value must be multiplied by the corre- (Ogec)
sponding scaling factor [ 100
Index 60BD Touch probe 2 negative edge
Index (hex) |[Name Meaning Data type Flags Default
60BD:0 Touch probe 2 nega- |Negative position value of TP 2 INT32 RO 0x00000000
tive edge Unit: the given value must be multiplied by the corre- (Ogec)
sponding scaling factor [» 100
Index 60C2 Interpolation time period
Index (hex) |[Name Meaning Data type Flags Default
60C2:0 Interpolation time pe- |Maximum subindex x UINT8 RO 0x02 (24ec)
riod
60C2:01 Interpolation time pe- | This object shall indicate the configured interpolation |UINT8T8 RO 0x00 (Oyee)
riod value cycle time. The interpolation time period (sub-index
. o fme 0x01) value shall be given in qQ(inerpolation tme index) (g
60C2:02 Interpolation time in- d) INT8 RO 0x00 (Oyec)
dex ond).
The interpolation time index (sub-index 0x02) shall be
dimensionless.
Index 60D9 Supported functions
Index (hex) |[Name Meaning Data type Flags Default
60D9:0 Supported functions | This object shall provide information on the supported |UINT3232 RO 0x00000000
functions in the device. (Ogec)
Index 60DA Function settings
Index (hex) |[Name Meaning Data type Flags Default
60DA:0 Function settings This object shall enable/disable supported functions in |[UINT32 RW 0x00000000
the device. (Ogec)
Bit 0: Enable TxPDOToggle-Bit in Statusword: Bit 10
Bit 1-31: reserved
Index 60EA Commutation angle
Index (hex) |[Name Meaning Data type Flags Default
60EA:0 Commutation angle Electrical commutation angle (for the CSTCA mode) UINT16 RO 0x0000 (04ec)
Unit: 5.49 * 10-3 °
Index 60F4 Following error actual value
Index (hex) |[Name Meaning Data type Flags Default
60F4:0 Following error actual |Following error INT32 RO 0x00000000
value Unit: the given value must be multiplied by the corre- (Ogec)
sponding scaling factor [» 100
Index 60FF Target velocity
Index (hex) |[Name Meaning Data type Flags Default
60FF:0 Target velocity This object shall indicate the configured target velocity [INT32 RO 0x00000000
The velocity scaling can be found in object 0x6090 (Ogec)
(Velocity encoder resolution)
Index 6403 Motor catalogue number
Index (hex) |[Name Meaning Data type Flags Default
6403:0 Motor catalogue num- |This is the order code from the electronic type plate of |STRING RO

ber

the motor, e.g. AM8121-0F20-0000
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Index 6502 Supported drive modes

Index (hex) |[Name Meaning Data type Flags Default
6502:0 Supported drive This object shall provide information on the supported |UINT32 RO 0x00000000
modes drive modes. (DS402 Object 0x6502) (Ogec)
Only modes CSV, CST, CSTCA and CSP are sup-
ported
Bit 0: PP
Bit 1: VL
Bit 2: PV
Bit 3: TQ
Bit4: R
Bit 5: HM
Bit 6: IP
Bit 7: CSP
Bit 8: CSV
Bit 9: CST
Bit 10: CSTCA
Bit 11-15: reserved
Bit 16-31: Manufacturer-specific
7.5 Information / diagnosis data
Index 10F3 Diagnosis History
Index (hex) |[Name Meaning Data type Flags Default
10F3:0 Diagnosis History Maximum subindex UINT8 RO 0x37 (554ec)
10F3:01 Maximum Messages |Maximum number of stored messages. A maximum of |UINT8 RO 0x00 (Oyec)
50 messages can be stored
10F3:02 Newest Message Subindex of the latest message UINT8 RO 0x00 (Ogyec)
10F3:03 Newest Acknowledged |Subindex of the last confirmed message UINT8 RW 0x00 (Oyec)
Message
10F3:04 New Messages Avail- |Indicates that a new message is available BOOLEAN RO 0x00 (Oyee)
able
10F3:05 Flags not used UINT16 RW 0x0000 (0ye,)
10F3:06 Diagnosis Message Message 11 OCTET- RO {0}
001 STRINGI[28]
10F3:37 Diagnosis Message Message 50 OCTET- RO {0}
050 STRINGI[28]
Index 10F8 Actual Time Stamp
Index (hex) |[Name Meaning Data type Flags Default
10F8:0 Actual Time Stamp Time stamp UINT64 RO
Index 2030 Amplifier Diag data
Index (hex) |[Name Meaning Data type Flags Default
2030:0 Amplifier Diag data Maximum subindex UINT8 RO 0x11 (17 gec)
2030:11 Amplifier 12T tempera- |I2T model load UINT8 RO 0x00 (Oyee)
ture Unit: %
Index 2031 Motor Diag data
Index (hex) |[Name Meaning Data type Flags Default
2031:0 Motor Diag data Maximum subindex UINT8 RO 0x13 (194ec)
2031:11 Motor 12T temperature |12T model load UINT8 RO 0x00 (Oyee)
Unit: %
2031:13 Motor temperature Temperature utilization ratio UINT16 RO 0x0000 (04ec)
Unit: °
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Index 2040 Amplifier Info data

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

2040:0 Amplifier Info data Maximum subindex UINT8 RO 0x12 (184c)

2040:11 Amplifier temperature |Internal terminal temperature UINT16 RO 0x0000 (0gec)
Unit: 0.1 °C

2040:12 DC link voltage DC link voltage UINT32 RO 0x00000000
Unit: mV (Ogec)

Index 2041 Info data

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

2041:0 Info data Maximum subindex UINT8 RO 0x11 (17 gec)

2041:11 Auxiliary voltage (10  |Auxiliary voltage UINT32 RO 0x00000000

V) Unit: mV (Ogec)

Index 2058 OCT Info data

(these data are always read in automatically from the electronic type plate of the motor and serve purely
informative purposes)

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

2058:0 OCT Info data Maximum subindex UINT8 RO 0x1F (314ec)

2058:11 Encoder Type Feedback type UINT16 RO 0x0000 (0yec)
2: rotary encoder, unipolar counting

2058:12 Resolution Resolution of the feedback UINT32 RO 0x00000000
Unit: Steps per revolution (Ogec)

2058:13 Range Working range of the feedback. On leaving this range |UINT32 RO 0x00000000
there is an overflow of the position. (Ogec)
Unit: Revolutions

2058:14 Type Code Name Name of the feedback STRING RO

2058:15 Serial No Serial number of the feedback STRING RO

2058:16 Firmware Revision No |Revision of the firmware STRING RO

2058:17 Firmware Date Date of the firmware STRING RO

2058:18 EEPROM Size EEPROM size UINT16 RO 0x0000 (0ye,)

2058:19 Temperature Temperature INT16 RO 0x0000 (0Oyec)
Unit: 0.1°

2058:1A LED Current Current of the feedback LED UINT16 RO 0x0000 (0ye,)
Unit: 0.1 mA

2058:1B Supply voltage Supply voltage of the feedback UINT32 RO 0x00000000
Unit: mV (Ogec)

2058:1C Life- time Operating hour counter UINT32 RO 0x00000000
Unit: Minutes (Ogec)

2058:1D Received Signal Received signal strength at the terminal UINT16 RO 0x0000 (0yec)

Strength Indicator Unit: %
2058:1E Slave Received Signal |Received signal strength at the encoder UINT16 RO 0x0000 (Oyec)
Strength Indicator Unit: %

2058:1F Line delay Running time of the signal in the cable UINT16 RO 0x0000 (0Oyec)

Unit: ns

Index 2059 OCT Nameplate

The parameters described in this index are always read from the electronic type plate of the connected
motor. These parameters automatically lead to the parameters marked with an asterisk (*) in this chapter, if

automatic scanning of the electronic type plate is switched on (index 2018 [ 149]).
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Index (hex) |[Name Meaning Data type Flags |Default
2059:0 OCT Nameplate Maximum subindex UINT8 RO 0x24 (364.)
2059:01 Motor vendor Motor vendor STRING RO
2059:02 Electric motor type Motor type STRING RO
2059:03 Serial No Serial number STRING RO
2059:04 Order code Order number STRING RO
(In case of Autoconfig a check is made on the basis of
this index as to whether the motor is identical to the
predecessor)
2059:05 Motor construction Type of motor STRING RO
2059:06 Pole pairs Number of pole pairs UINT32 RO 0x00000000
(Odec)
2059:07 Standstill current (rms) |Effective holding current UINT32 RO 0x00000000
Unit: mA (Ogec)
2059:08 Rated current (rms) Effective rated current UINT32 RO 0x00000000
Unit: mA (Ogec)
2059:09 Peak current (rms) Effective peak current UINT32 RO 0x00000000
Unit: mA (Ogec)
2059:0A Nominal voltage (rms) |Effective nominal voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
2059:0B Max voltage (rms) Maximum voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
2059:0C Max winding du/dt Maximum permissible voltage rise on the winding UINT32 RO 0x00000000
Unit: kV/s (Ogec)
2059:0D Max torque Maximum torque UINT16 RO 0x0000 (04ec)
Unit: mNm
2059:0E Torque constant Torque constant UINT16 RO 0x0000 (0yec)
Unit: mNm /A
2059:0F EMK (rms) Reverse voltage UINT32 RO 0x00000000
Unit: mV / (rpm) (Ogec)
2059:10 Winding resistance Coil resistance UINT16 RO 0x0000 (0yc)
Ph-Ph 20°C Unit: mOhm
2059:11 Ld Ph-Ph Inductance in the direction of flow UINT16 RO 0x0000 (04ec)
Unit: 0.1 mH
2059:12 Lq Ph-Ph Inductance in the torque-forming direction UINT16 RO 0x0000 (0yec)

Unit: 0.1 mH
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Index (hex) |[Name Meaning Data type Flags Default
2059:13 Max speed Maximum speed UINT32 RO 0x00000000
Unit: rpm (Ogec)
2059:14 Moment of inertia Mass moment of inertia UINT16 RO 0x0000 (Oyec)
Unit: g cm”2
2059:15 T motor warn limit Motor temperature warning threshold UINT16 RO 0x0000 (0yec)
Unit: 0.1 °C
2059:16 T motor shut down Motor temperature error threshold UINT16 RO 0x0000 (Oyec)
Unit: 0.1°C
2059:17 Time constant i2t Time constant 12T model UINT16 RO 0x0000 (0yec)
Unit: s
2059:18 Motor thermal constant| Thermal time constant of the motor UINT16 RO 0x0000 (04ec)
Unit: s
2059:1B Brake type Brake type STRING RO
* no Brake
* holding Brake
2059:1C Min brake voltage Minimum brake voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
2059:1D Max brake voltage Maximum brake voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
2059:1E Min brake monitor cur- |Minimum current for the monitoring of the brake UINT32 RO 0x00000000
rent Unit: mA (Ogec)
2059:1F Brake holding torque |Brake holding torque UINT32 RO 0x00000000
Unit: mNm (Ogec)
2059:20 Brake T on Time until the brake is applied UINT16 RO 0x0000 (04ec)
Unit: ms
2059:21 Brake T off Time until the brake is released UINT16 RO 0x0000 (0Oyec)
Unit: ms
2059:22 Brake reduced holding |Reduced brake voltage UINT32 RO 0x00000000
voltage Unit: mV (Ogec)
2059:23 Brake time to red. Time from which the brake holds with reduced voltage |[UINT16 RO 0x0000 (0yec)
holding volt. Unit: ms
2059:24 Motor temp sensor Temperature sensor connection feedback port STRING RO
connection (not changeable)
7.6 Standard objects
Index 1000 Device type
Index (hex) |[Name Meaning Data type Flags Default
1000:0 Device type Device type of the EtherCAT slave: the Lo-Word con- |UINT32 RO 0x00000192
tains the CoE profile used (5001). The Hi-Word con- (4024.)
tains the module profile according to the modular de-
vice profile.
Index 1001 Error register
Index (hex) |[Name Meaning Data type Flags Default
1001:0 Error register UINT8 RO 0x00 (Ogec)
Index 1008 Device name
Index (hex) |[Name Meaning Data type Flags Default
1008:0 Device name Device name of the EtherCAT slave STRING RO EL72x1-0011
Index 1009 Hardware version
Index (hex) |[Name Meaning Data type Flags Default
1009:0 Hardware version Hardware version of the EtherCAT slave STRING RO
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Index 100A Software version

Index (hex) |[Name Meaning Data type Flags Default
100A:0 Software version Firmware-Version des EtherCAT-Slaves STRING RO 01
Index 1018 Identity
Index (hex) |[Name Meaning Data type Flags Default
1018:0 Identity Information for identifying the slave UINT8 RO 0x04 (44ec)
1018:01 Vendor ID Vendor ID of the EtherCAT slave UINT32 RO 0x00000002
(2dec)
1018:02 Product code Product code of the EtherCAT slave UINT32 RO 0x1C213052
(471937106,,)
1018:03 Revision Revision number of the EtherCAT slave; the low word |UINT32 RO 0x00000000
(bit 0-15) indicates the special terminal number, the (Ogec)
high word (bit 16-31) refers to the device description
1018:04 Serial number Serial number of the EtherCAT slave; the low byte (bit |[UINT32 RO 0x00000000
0-7) of the low word contains the year of production, (Ogec)
the high byte (bit 8-15) of the low word contains the
week of production, the high word (bit 16-31) is 0
Index 1600 DS402 RxPDO-Map Controlword
Index (hex) |[Name Meaning Data type Flags Default
1600:0 DS402 RxPDO-Map  |PDO Mapping RxPDO 1 UINT8 RO 0x01 (1460)
Controlword
1600:01 Subindex 001 1. PDO Mapping entry UINT32 RO 0x6040:00, 16
Index 1601 DS402 RxPDO-Map Target velocity
Index (hex) |[Name Meaning Data type Flags Default
1601:0 DS402 RxPDO-Map  |PDO Mapping RxPDO 2 UINT8 RO 0x01 (1460)
Target velocity
1601:01 Subindex 001 1. PDO Mapping entry UINT32 RO 0x60FF:00, 32
Index 1602 DS402 RxPDO-Map Target torque
Index (hex) |[Name Meaning Data type Flags Default
1602:0 DS402 RxPDO-Map  |PDO Mapping RxPDO 3 UINT8 RO 0x01 (1460)
Target torque
1602:01 Subindex 001 1. PDO Mapping entry UINT32 RO 0x6071:00, 16
Index 1603 DS402 RxPDO-Map Commutation angle
Index (hex) |[Name Meaning Data type Flags Default
1603:0 DS402 RxPDO-Map |PDO Mapping RxPDO 4 UINT8 RO 0x01 (1460)
Commutation angle
1603:01 Subindex 001 1. PDO Mapping entry UINT32 RO 0x60EA:00, 16
Index 1604 DS402 RxPDO-Map Torque limitation
Index (hex) |[Name Meaning Data type Flags Default
1604:0 DS402 RxPDO-Map |PDO Mapping RxPDO 5 UINT8 RO 0x01 (146c)
Torque limitation
1604:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x6072:00, 16
Index 1605 DS402 RxPDO-Map Torque offset
Index (hex) |[Name Meaning Data type Flags Default
1605:0 DS402 RxPDO-Map |PDO Mapping RxPDO 6 UINT8 RO 0x01 (1460)
Torque offset
1605:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x2001:11, 16
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Index 1606 DS402 RxPDO-Map Target position

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

1606:0 DS402 RxPDO-Map  |PDO Mapping RxPDO 7 UINT8 RO 0x01 (146c)
Target position

1606:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x607A:00, 32

Index 1607 DS402 RxPDO-Map Touch probe function

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

1607:0 DS402 RxPDO-Map  |PDO Mapping RxPDO 8 UINT8 RO 0x01 (146c)
Touch probe function

1607:01 Subindex 001 1. PDO Mapping entry UINT32 RO 0x60B8:00, 16

Index 1A00 DS402 TxPDO-Map Statusword

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

1A00:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 1 UINT8 RO 0x01 (146c)
Statusword

1A00:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x6041:00, 16

Index 1A01 DS402 TxPDO-Map Position actual value

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

1A01:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 2 UINT8 RO 0x01 (1460)
Position actual value

1A01:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x6064:00, 32

Index 1A02 DS402 TxPDO-Map Velocity actual value

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

1A02:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 3 UINT8 RO 0x01 (1460)
Velocity actual value

1A02:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x606C:00, 32

Index 1A03 DS402 TxPDO-Map Torque actual value

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

1A03:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 4 UINT8 RO 0x01 (146c)
Torque actual value

1A03:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x6077:00, 16

Index 1A04 DS402 TxPDO-Map Following error actual value

Index (hex) |[Name Meaning Data type Flags Default
1A04:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 5 UINT8 RO 0x01 (146c)
Following error actual
value
1A04:01 Subindex 001 1. PDO Mapping entry UINT32 RO 0x60F4:00, 32

Index 1A05 DS402 TxPDO-Map Touch probe status

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

1A05:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 6 UINT8 RO 0x01 (146c)
Touch probe status

1A05:01 Sublindex 001 1. PDO Mapping entry UINT32 RO 0x60B9:00, 16

Index 1A06 DS402 TxPDO-Map Touch probe 1 positive edge

Index (hex) |[Name Meaning Data type Flags Default
1A06:0 DS402 TxPDO-Map |PDO Mapping TxPDO 7 UINT8 RO 0x01 (14ec)
Touch probe 1 positive
edge
1A06:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x60BA:00, 32
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Index 1A07 DS402 TxPDO-Map Touch probe 1 negative edge

Index (hex) |[Name Meaning Data type Flags Default
1A07:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 8 UINT8 RO 0x01 (146c)
Touch probe 1 nega-
tive edge
1A07:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x60BB:00, 32
Index 1A08 DS402 TxPDO-Map Touch probe 2 positive edge
Index (hex) |[Name Meaning Data type Flags Default
1A08:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 9 UINT8 RO 0x01 (146c)
Touch probe 2 positive
edge
1A08:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x60BC:00, 32
Index 1A09 DS402 TxPDO-Map Touch probe 2 negative edge
Index (hex) |[Name Meaning Data type Flags Default
1A09:0 DS402 TxPDO-Map PDO Mapping TxPDO 10 UINT8 RO 0x01 (14ec)
Touch probe 2 nega-
tive edge
1A09:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x60BD:00, 32
Index 1C00 Sync manager type
Index (hex) |[Name Meaning Data type Flags Default
1C00:0 Sync manager type Using the sync managers UINT8 RO 0x04 (44ec)
1C00:01 Subindex 001 Sync-Manager Type Channel 1: Mailbox Write UINT8 RO 0x01 (146c)
1C00:02 Sublndex 002 Sync-Manager Type Channel 2: Mailbox Read UINT8 RO 0x02 (24ec)
1C00:03 Sublindex 003 Sync-Manager Type Channel 3: Process Data Write UINT8 RO 0x03 (34ec)
(Outputs)
1C00:04 Subindex 004 Sync-Manager Type Channel 4: Process Data Read UINT8 RO 0x04 (44ec)
(Inputs)
Index 1C12 RxPDO assign
Index (hex) |[Name Meaning Data type Flags Default
1C12:0 RxPDO assign PDO Assign Outputs UINT8 RW 0x02 (24ec)
1C12:01 Subindex 001 1. allocated RxPDO (contains the index of the associ- |[UINT16 RW 0x1600
ated RxPDO mapping object) (56324.)
1C12:02 Subindex 002 2. allocated RxPDO (contains the index of the associ- |UINT16 RW 0x1601
ated RxPDO mapping object) (56334cc)
1C12:03 Subindex 003 3. allocated RxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (04ec)
ated RxPDO mapping object)
1C12:04 Subindex 004 4. allocated RxPDO (contains the index of the associ- |UINT16 RW 0x0000 (Oyec)
ated RxPDO mapping object)
1C12:05 Subindex 005 5. allocated RxPDO (contains the index of the associ- |UINT16 RW 0x0000 (04ec)
ated RxPDO mapping object)
1C12:06 Subindex 006 6. allocated RxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0Oyec)
ated RxPDO mapping object)
1C12:07 Subindex 007 7. allocated RxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (04ec)
ated RxPDO mapping object)
1C12:08 Subindex 008 8. allocated RxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0Oyec)

ated RxPDO mapping object)
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Index 1C13 TxPDO assign

Index Name Meaning Data type Flags |Default

1C13:0 TxPDO assign PDO Assign Inputs UINT8 RW 0x02 (24ec)

1C13:01 Subindex 001 1. allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x1A00
ated TxPDO mapping object) (66564,.)

1C13:02 Subindex 002 2. allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x1A01
ated TxPDO mapping object) (6657 4¢.)

1C13:03 Subindex 003 3. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:04 Subindex 004 4. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:05 Subindex 005 5. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:06 Subindex 006 6. allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:07 Subindex 007 7. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0gec)
ated TxPDO mapping object)

1C13:08 Subindex 008 8. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (Oyec)
ated TxPDO mapping object)

1C13:09 Subindex 009 9. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0g4ec)
ated TxPDO mapping object)

1C13:0A Subindex 010 10. allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (0yec)
ated TxPDO mapping object)
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Index 1C32 SM output parameter

Index (Hex) |[Name Meaning Data type Flags |Default
1C32:0 SM output parameter |Synchronization parameters for the outputs UINT8 RO 0x20 (324.)
1C32:01 Sync mode Current synchronization mode: UINT16 RW 0x0000 (0gec)
« 3: DC-Mode - Synchronous with SYNC1 event
1C32:02 Cycle time Cycle time (in ns): UINT32 RW 0x0003D090
» Free Run: Cycle time of the local timer (250000..)
» Synchronous with SM 2 event: Master cycle
time
* DC mode: SYNCO/SYNC1 Cycle Time
1C32:03 Shift time Time between SYNCO event and output of the outputs |UINT32 RO 0x00000000
(in ns, DC mode only) (Ogec)
1C32:04 Sync modes supported|Supported synchronization modes: UINT16 RO 0x4808
* Bit 0 = 1: free run is supported (18440..,)
« Bit 1 =1: Synchronous with SM 2 event is
supported
* Bit2-3 = 01: DC mode is supported
* Bit 4-5 = 10: Output shift with SYNC1 event
(only DC mode)
» Bit 14 = 1: dynamic times (measurement
through writing of 0x1C32:08 [» 163])
1C32:05 Minimum cycle time Minimum cycle time (in ns) UINT32 RO 0x0001E848
(1250004,.)
1C32:06 Calc and copy time Minimum time between SYNCO and SYNC1 event (in  |UINT32 RO 0x00000000
ns, DC mode only) (Ogec)
1C32:07 Minimum delay time UINT32 RO 0x00000000
(Odec)
1C32:08 Command * 0: Measurement of the local cycle time is UINT16 RW 0x0000 (04ec)
stopped
» 1: Measurement of the local cycle time is
started
The entries 0x1C32:03, 0x1C32:05, 0x1C32:06,
0x1C32:09, 0x1C33:03 [» 164], 0x1C33:06 [» 163], and
0x1C33:09 [» 164] are updated with the maximum mea-
sured values.
For a subsequent measurement the measured values
are reset
1C32:09 Maximum delay time | Time between SYNC1 event and output of the outputs |UINT32 RO 0x00000000
(in ns, DC mode only) (Ogec)
1C32:0B SM event missed Number of missed SM events in OPERATIONAL (DC |UINT16 RO 0x0000 (04ec)
counter mode only)
1C32:0C Cycle exceeded Number of occasions the cycle time was exceeded in  |UINT16 RO 0x0000 (0yec)
counter OPERATIONAL (cycle was not completed in time or
the next cycle began too early)
1C32:0D Shift too short counter |Number of occasions that the interval between SYNCO |[UINT16 RO 0x0000 (0yec)
and SYNC1 event was too short (DC mode only)
1C32:20 Sync error The synchronization was not correct in the last cycle |BOOLEAN RO 0x00 (Oyec)

(outputs were output too late; DC mode only)
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Index 1C33 SM input parameter

Index (hex) |[Name Meaning Data type Flags |Default
1C33:0 SM input parameter Synchronization parameters for the inputs UINT8 RO 0x20 (324.)
1C33:01 Sync mode Current synchronization mode: UINT16 RW 0x0000 (0gec)
« 3:DC - Synchronous with SYNC1 Event
1C33:02 Cycle time as 0x1C32:02 [» 163] UINT32 RW 0x0003D090
(2500004,.)
1C33:03 Shift time Time between SYNCO event and reading of the inputs |UINT32 RO 0x00001C52
(in ns, only DC mode) (72504,.)
1C33:04 Sync modes supported|Supported synchronization modes: UINT16 RO 0x4808
» Bit 0: free run is supported (18440c.,)
« Bit 1: synchronous with SM 2 event is
supported (outputs available)
» Bit 1: synchronous with SM 3 event is
supported (no outputs available)
e Bit2-3 = 01: DC mode is supported
« Bit 4-5 = 01: input shift through local event
(outputs available)
* Bit 4-5 = 10: input shift with SYNC1 event (no
outputs available)
» Bit 14 = 1: dynamic times (measurement
through writing of 0x1C32:08 [P 163] or
0x1C33:08 [» 164])
1C33:05 Minimum cycle time as 0x1C32:05 [» 163] UINT32 RO 0x0001E848
(1250004,.)
1C33:06 Calc and copy time Time between reading of the inputs and availability of |UINT32 RO 0x00000000
the inputs for the master (in ns, only DC mode) (Ogec)
1C33:07 Minimum delay time UINT32 RO 0x00001C52
(725045,)
1C33:08 Command as 0x1C32:08 [» 163] UINT16 RW 0x0000 (04ec)
1C33:09 Maximum delay time |Time between SYNC1 event and reading of the inputs |UINT32 RO 0x00001C52
(in ns, only DC mode) (72504,.)
1C33:0B SM event missed as 0x1C32:11 [» 163] UINT16 RO 0x0000 (0g4ec)
counter
1C33:0C Cycle exceeded as 0x1C32:12 [» 163] UINT16 RO 0x0000 (04ec)
counter
1C33:0D Shift too short counter |as 0x1C32:13 [» 163] UINT16 RO 0x0000 (04ec)
1C33:20 Sync error as 0x1C32:32 [» 163] BOOLEAN RO 0x00 (Ogyec)
Index F008 Code word
Index (hex) |[Name Meaning Data type Flags |Default
F008:0 Code word see note! UINT32 RW 0x00000000
(Odec)
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8 EL72x1-0010-MDP742 - Object description and
parameterization

[i]

EtherCAT XML Device Description

The display matches that of the CoE objects from the EtherCAT XML Device Description.
We recommend downloading the latest XML file from the download area of the Beckhoff

Note website and installing it according to installation instructions.
Parameterization via the CoE list (CAN over EtherCAT)
The terminal is parameterized via the CoE - Online tab (double-click on the respective ob-
ject) or via the Process Data tab (allocation of PDOs).

Note

Please note the following general CoE information [» 23] when using/manipulating the CoE
parameters:

- Keep a startup list if components have to be replaced
- Differentiation between online/offline dictionary, existence of current XML description
- use “CoE reload” for resetting changes

Attention

Risk of damage to the device!

We strongly advise not to change settings in the CoE objects while the axis is active, since
this could impair the control.

8.1

Restore object

Index 1011 Restore default parameters

Index (hex) |[Name Meaning Data type Flags Default
1011:0 Restore default param-|Restore default parameters UINT8 RO 0x01 (14ec)
eters
1011:01 Subindex 001 If this object is set to “0x64616F6C” in the set value di- |[UINT32 RW 0x00000000
alog, all backup objects are reset to their delivery state. (Ogec)
8.2 Configuration data
Index 8000 FB Settings
Index (hex) |[Name Meaning Data type Flags Default
8000:0 FB Settings Maximum subindex UINT8 RO 0x13 (19gec)
8000:01 Invert feedback direc- |Inverting the count direction BOOLEAN RW 0x00 (Oyec)
tion
8000:11 Device type 3: OCT (not changeable) UINT32 RW 0x00000003
(3dec)
8000:12 Singleturn bits Number of single- and multi-turn-bits [» 96] UINT8 RW 0x14 (204e.)
8000:13 Multiturn bits UINT8 RW 0x0C (1244c)
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Index 8008 FB OCT Settings

Index (hex) |[Name Meaning Data type Flags |Default
8008:0 FB OCT Settings Maximum subindex UINT8 RO 0x00 (Oyee)
8008:01 Enable autoconfig Configuration takes place automatically after the read- |BOOLEAN RW 0x00 (Ogec)
ing of the electronic type plate
(see Automatic scanning of the electronic type plates
» 112])
8008:02 Reconfig identical mo- |When replacing identical motors, reconfiguration takes |BOOLEAN RW 0x00 (Ogyec)
tor place automatically after reading the electronic type
plate. Enable autoconfig must be activated.
(see Automatic scanning of the electronic type plates
» 112])
8008:03 Reconfig non-identical |When replacing non-identical motors, reconfiguration |BOOLEAN RW 0x00 (Oyee)
motor takes place automatically after reading the electronic
type plate. Enable autoconfig must be activated.
(see Automatic scanning of the electronic type plates
» 112])
Index 8010 DRV Amplifier Settings
Index (hex) |[Name Meaning Data type Flags |Default
8010:0 DRV Amplifier Settings |Maximum subindex UINT8 RO 0x42 (664c)
8010:01 Enable TxPDOToggle |Show TxPDO toggle in status word (bit 10) BOOLEAN RW 0x00 (Oyec)
8010:11 Device type 1: Servo drive (cannot be changed) UINT32 RW 0x00000001
(1dec)
8010:12* Current loop integral  |Integral component of current controller UINT16 RW 0x000A (104e.)
time Unit: 0.1 ms
This value is affected by automatic scanning.
(see Automatic scanning of the electronic type plates
» 112])
8010:13* Current loop propor-  |Proportional component of current controller UINT16 RW 0x0064
tional gain Unit: 0.1 V/A (100¢4,)
This value is affected by automatic scanning.
(see Automatic scanning of the electronic type plates
» 112])
8010:14 Velocity loop integral |Integral component of velocity controller UINT32 RW 0x00000032
time Unit: 0.1 ms (504ec)
8010:15 Velocity loop propor- |Proportional component of velocity controller UINT32 RW 0x00000096
tional gain Unit: mA / (rad/s) (1504ec)
8010:17 Position loop propor- |Proportional component position controller UINT32 RW 0x0000000A
tional gain Unit: (rad/s) / rad (10gec)
8010:19 Nominal DC link volt- |Nominal DC link voltage UINT32 RW 0x0000BB80
age Unit: mV (480004,)
8010:1A Min DC link voltage Minimum DC link voltage UINT32 RW 0x00001A90
Unit: mV (68004.)
8010:1B Max DC link voltage  |Maximum DC link voltage UINT32 RW 0x0000EAG0
Unit: mV (600004,)
8010:29 Amplifier I2T warn I’T model warning threshold UINT8 RW 0x50 (804.)
level Unit: %
8010:2A Amplifier 12T error 12T model error threshold UINT8 RW 0x69 (1054,)
level Unit: %
8010:2B Amplifier Temperature |Overtemperature warning threshold UINT16 RW 0x0320
warn level Unit: 0.1 °C (8004.)
8010:2C Amplifier Temperature |Overtemperature error threshold UINT16 RW 0x03E8
error level Unit: 0.1 °C (10004.)
8010:31 Velocity limitation Velocity limitation UINT32 RW 0x00040000
Unit: rpm (262144,..)
8010:32 Short-Circuit Brake du- |Max. duration of armature short circuit brake UINT16 RW 0x03E8
ration max Unit: ms (10004.)
8010:33 Stand still window Standstill window UINT16 RW 0x0000 (04ec)

Unit: rpm

*) see index 9009 FB OCT Nameplate
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Index (hex) |[Name Meaning Data type Flags |Default
8010:39 Select info data 1 Selection "Info data 1" UINT8 RW 0x01 (14ec)
Optional display of additional information in the cyclic
process data.
Permitted values:
1 Torque current (filtered
1ms)
2 DC link voltage (mV)
4 PCB temperature (0.1 °C)
5 Errors
6 Warnings
8010:3A Select info data 2 Selection "Info data 2" UINT8 RW 0x01 (146c)
Optional display of additional information in the cyclic
process data.
Permitted values:
1 Torque current (filtered
1ms)
2 DC link voltage (mV)
4 PCB temperature (0.1 °C)
5 Errors
6 Warnings
8010:41 Low-pass filter fre- Low-pass filter frequency UINT16 RW 0x0140
quency Unit: Hz (3204,)
The following values can be set:
0 Hz = off
320 Hz
640 Hz
8010:42 Halt ramp deceleration |Halt ramp deceleration UINT32 RW 0x0000F570
Unit: 0.1 rad / s? (62832,,,)
8010:50 Following error window | Following error monitor: Following error window UINT32 RW OxFFFFFFFF
Unit: the given value must be multiplied by the corre- (-1)
sponding scaling factor [P 100
OxFFFFFFFF (-14.) = following error monitor off
Any other value = following error monitor on
8010:51 Following error time Following error monitor: Timeout UINT16 RW 0x0000

out

Unit: ms

If the following error is larger than the following error
window for a time that exceeds the timeout, this leads
to an error reaction

*) see index 9009 FB OCT Nameplate
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Index 8011 DRV Motor Settings

Index (hex)

Name

Meaning

Data type

Flags

Default

8011:0

DRV Motor Settings

Maximum subindex

UINT8

RO

0x2D (45,,.)

8011:11*

Max current

Peak current
Unit: mA

This value is affected by automatic scanning.
(see Automatic scanning of the electronic type plates

[» 112])

UINT32

RW

0x00001770
(60004.)

8011:12*

Rated current

Rated current
Unit: mA

This value is affected by automatic scanning.
(see Automatic scanning of the electronic type plates

[» 112])

UINT32

RW

0x000003E8
(10004.)

8011:13*

Motor pole pairs

Number of pole pairs

This value is affected by automatic scanning.

(see Automatic scanning of the electronic type plates
» 112])

UINT8

RW

0x03 (34ec)

8011:15*

Commutation offset

Commutation offset (between electrical zero position
and mechanical single-turn zero position)
Unit:

This value is affected by automatic scanning.

(see Automatic scanning of the electronic type plates
[» 112])

INT16

RW

0x0000 (0y.)

8011:16*

Torque constant

Torque constant
Unit: mMNm /A

This value is affected by automatic scanning.

(see Automatic scanning of the electronic type plates
» 112])

UINT32

RW

0x00000000
(Odec)

8011:18*

Rotor moment of iner-
tia

Mass moment of inertia of the motor
Unit: g cm”2

This value is affected by automatic scanning.

(see Automatic scanning of the electronic type plates
» 112])

UINT32

RW

0x00000000
(Odec)

8011:19*

Winding inductance

Inductance
Unit: 0.1 mH

This value is affected by automatic scanning.
(see Automatic scanning of the electronic type plates

[» 112])

UINT16

RW

O0X000E (144..)

8011:1B*

Motor speed limitation

Velocity limitation
Unit: rpm

This value is affected by automatic scanning.
(see Automatic scanning of the electronic type plates

[» 112])

UINT32

RW

0x00040000
(262144,,.)

*) see index 9009 FB OCT Nameplate
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Index (hex) |[Name Meaning Data type Flags Default
8011:29 12T warn level 12T model warning threshold UINT8 RW 0x50 (804.)
Unit: %
8011:2A 12T error level 12T model error threshold UINT8 RW 0x69 (1054)
Unit: %
8011:2B* Motor Temperature Overtemperature warning threshold UINT16 RW 0x03E8
warn level Unit: 0.1 °C (10004,.)
This value is affected by automatic scanning.
(see Automatic scanning of the electronic type plates
» 112])
8011:2C* Motor Temperature er- |Overtemperature error threshold UINT16 RW 0x05DC
ror level Unit: 0.1 °C (15004.)
This value is affected by automatic scanning.
(see Automatic scanning of the electronic type plates
D 112])
8011:2D* Motor thermal time Thermal time constant UINT16 RW 0x0028 (404.)
constant Unit: 0.1s
This value is affected by automatic scanning.
(see Automatic scanning of the electronic type plates
» 112])
*) see index 9009 FB OCT Nameplate
Index 8012 DRV Brake Settings
Index (hex) |[Name Meaning Data type Flags |Default
8012:0 DRV Brake Settings Maximum subindex UINT8 RO 0x14 (204.)
8012:01 Manual override (re- |Manual release of the motor holding brake BOOLEAN RW 0x00 (Oyec)
lease)
8012:11* Release delay Time the holding brake requires for opening (releasing) |UINT16 RW 0x0000 (04ec)
after the current was applied
This value is affected by automatic scanning.
(see Automatic scanning of the electronic type plates
» 112])
8012:12* Application delay Time the holding brake requires for closing (holding) |UINT16 RW 0x0000 (0gec)
after the current was switched off
This value is affected by automatic scanning.
(see Automatic scanning of the electronic type plates
» 112])
8012:13 Emergency application | Time the amplifier waits until the speed reaches the UINT16 RW 0x0000 (0yec)
timeout window at which the holding brake is triggered
8012:14* Brake moment of iner- |Mass moment of inertia of the brake UINT16 RW 0x0000 (04ec)
tia Unit: g cm”2
This value is affected by automatic scanning.
(see Automatic scanning of the electronic type plates
» 112])

*) see index 9009 FB OCT Nameplate

EL72x1-0010

Version: 2.0

169



EL72x1-0010-MDP742 - Object description and parameterization

BECKHOFF

8.3 Configuration data (vendor-specific)
Index 801F DRV Vendor data
Index (hex) |[Name Meaning Data type Flags Default
801F:0 DRV Vendor data Maximum subindex UINT8 RO 0x14 (204.)
801F:11 Amplifier peak current |Peak current of the amplifier (peak value) UINT32 RW 0x00001F40
Unit: mA (80004.)
801F:12 Amplifier rated current |Tated current of the amplifier (peak value) UINT32 RW 0x00000FAQ
Unit: mA (40004.)
801F:13 Amplifier thermal time |Thermal time constant of the amplifier UINT16 RW 0x0023 (354.)
constant Unit: 0.1 ms
801F:14 Amplifier overcurrent | Threshold value for short-circuit detection UINT32 RW 0x00002EEO
threshold Unit: mA (120004,)
8.4 Command object
Index FB00 Command
Index (hex) |[Name Meaning Data type Flags Default
FBO00:0 DCM Command Max. subindex UINT8 RO 0x03 (34ec)
FBO00:01 Request 0x1000 |Cleardiag |Clear the Diag History OCTET- RW {0}
history STRINGI[2]
0x1100 |Get build Read out the build number
number
0x1101 |Get build Read out the build date
date
0x1102 |Get build Read out the build time
time
0x8000 |Software re- |Perform a software reset
set (hardware is re-initialized with
the current CoE configuration;
this otherwise happens only
during the transition to INIT)
FB00:02 Status 0 Finished, Command terminated without |UINT8 RO 0x00 (Oyec)
no error, error and without response
no response
1 Finished, Command terminated without
no error, error and with response
response
2 Finished, Command terminated with er-
error, ror and without response
no response
3 Finished, Command terminated with er-
error, ror and with response
response
255 Executing Command is being executed
FB00:03 Response dependent on the request OCTET- RO {0}
STRING[4]
8.5 Input data
Index 6000 FB Inputs
Index (hex) |[Name Meaning Data type Flags Default
6000:0 FB Inputs Maximum subindex UINT8 RO 0x11 (17 4c)
6000:11 Position Position UINT32 RO 0x00000000
(Odec)
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Index 6001 FB Touch probe inputs

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

6001:0 FB Touch probe inputs |Maximum subindex UINT8 RO 0x14 (204.)

6001:01 TP1 Enable Touchprobe 1 switched on BOOLEAN RO 0x00 (Ogec)

6001:02 TP1 pos value stored |Positive value of Touchprobe 1 saved BOOLEAN RO 0x00 (Ogyec)

6001:03 TP1 Neg value stored |Negative value of Touchprobe 1 saved BOOLEAN RO 0x00 (Oyec)

6001:09 TP2 Enable Touchprobe 2 switched on BOOLEAN RO 0x00 (Ogec)

6001:0A TP2 pos value stored |Positive value of Touchprobe 2 saved BOOLEAN RO 0x00 (Ogee)

6001:0B TP2 neg value stored |Negative value of Touchprobe 2 saved BOOLEAN RO 0x00 (Oyec)

6001:11 TP1 pos position Positive value of Touchprobe 1 UINT32 RO 0x00000000
Unit: the given value must be multiplied by the corre- (Ogec)
sponding scaling factor [» 100

6001:12 TP1 neg position Negative value of Touchprobe 1 UINT32 RO 0x00000000
Unit: the given value must be multiplied by the corre- (Ogec)
sponding scaling factor [» 100

6001:13 TP2 pos position Positive value of Touchprobe 2 UINT32 RO 0x00000000
Unit: the given value must be multiplied by the corre- (Ogec)
sponding scaling factor [» 100

6001:14 TP2 neg position Negative value of Touchprobe 2 UINT32 RO 0x00000000
Unit: the given value must be multiplied by the corre- (Ogec)
sponding scaling factor [» 100]

Index 6010 DRV Inputs

Index |Name |Meaning Data type |Flags Default

(hex)

6010:0 |DRV In- |Maximum subindex UINT8 RO 0x13
puts (19¢ec)

6010:01 |Status- |Statusword UINT16 RO 0x0000
word Bit 0: Ready to switch on (Ogec)

Bit 1: Switched on

Bit 2: Operation enabled

Bit 3: Fault

Bit 4: reserved

Bit 5: Quick stop (inverse)

Bit 6: Switch on disabled

Bit 7: Warning

Bit 8 + 9: reserved

Bit 10: TxPDOToggle (selection/deselection via 0x8010:01)
Bit 11: Internal limit active

Bit 12: (Target value ignored)
Bit 13 - 15: reserved

6010:03 |Modes |Modes of operation display. UINT8 RO 0x00 (Oyec)
of opera-
tion dis- |Permitted values:

play 9: Cyclic synchronous velocity mode (CSV)

10: Cyclic synchronous torque mode (CST)

11: Cyclic synchronous torque mode with commutation angle (CSTCA)

6010:07 |Velocity |Display of the current velocity value INT32 RO 0x000000
actual  |Unit: see Index 9010:14 [» 176] 00 (Ogec)
value

6010:08 |Torque |Display of current torque value INT16 RO 0x0000
actual |The value is specified in 1000th of the rated current (Ogec)
value Formula:

M= Torque actual value rated current

- torque constant (datasheet motor)

1000 Nz
6010:09 |Follow- |Following error INT32 RO 0x000000
ing error |Unit: the given value must be multiplied by the corresponding scaling factor 00 (Ogec)
actual |1y 100]
value
6010:12 |Info data | Synchronous information (selection via subindex 8010:39 [» 166]) UINT16 RO 0x0000
1 (Odec)
6010:13 |Info data | Synchronous information (selection via subindex 8010:3A [» 166]) UINT16 RO 0x0000
2 (Odec)
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8.6 Output data

Index 7001 FB Touch probe outputs

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

7001:0 FB Touch probe out- |Maximum subindex UINT8 RO OX0E (14 4ec)

puts

7001:01 TP1 Enable Switch on Touchprobe 1 BOOLEAN RO 0x00 (Oyec)

7001:02 TP1 Continous 0: triggered only on the first event BOOLEAN RO 0x00 (Ogec)
1. triggered on every event

7001:03 TP1 Trigger mode Input 1 is triggered (not changeable) BIT2 RO 0x00 (Ogec)

7001:05 TP1 Enable pos edge |Trigger on positive edge BOOLEAN RO 0x00 (Oyec)

7001:06 TP1 Enable neg edge |Trigger on negative edge BOOLEAN RO 0x00 (Oyec)

7001:09 TP2 Enable Switch on Touchprobe 2 BOOLEAN RO 0x00 (Ogec)

7001:0A TP2 Continous 0: triggered only on the first event BOOLEAN RO 0x00 (Ogyec)
1. triggered on every event

7001:0B TP2 Trigger mode Input 2 is triggered (not changeable) BIT2 RO 0x00 (Oyec)

7001:0D TP2 Enable pos edge |Trigger on positive edge BOOLEAN RO 0x00 (Oyec)

7001:0E TP2 Enable neg edge |Trigger on negative edge BOOLEAN RO 0x00 (Ogyec)

172

Version: 2.0

EL72x1-0010



BEGKHUFF EL72x1-0010-MDP742 - Object description and parameterization

Index 7010 DRV Outputs

Index |Name |Meaning Data type |Flags Default

(hex)

7010:0 |DRV Maximum subindex UINT8 RO 0x0E
Outputs (144ec)

7010:01 |Control- |Controlword UINT16 RO 0x0000
word Bit 0: Switch on (Ogec)

Bit 1: Enable voltage

Bit 2: Quick stop (inverse)
Bit 3: Enable operation
Bit 4 - 6: reserved

Bit 7: Fault reset

Bit 8 - 15: reserved

7010:03 |Modes |Permitted values: UINT8 RW 0x00 (Ogyec)
of opera-|0x08: Cyclic synchronous position mode (CSP)
tion 0x09: Cyclic synchronous velocity mode (CSV)

0x0A: Cyclic synchronous torque mode (CST)
0x0B: Cyclic synchronous torque mode with commutation angle (CSTCA)

7010:05 |Target |Configured target position INT32 RW 0x000000
position |Unit: the value must be multiplied by the corresponding scaling factor [» 100 00 (Ogec)
7010:06 |Target |Configured target velocity INT32 RO 0x000000
velocity | The velocity scaling can be found in object 0x9010:14 [» 176] (Velocity encoder 00 (Ogec)
resolution)
7010:09 |Target |Configured input value for torque monitoring INT16 RO 0x0000
torque |The value is specified in 1000th of the rated current (Ogec)
Formula:

_ Torqueactualvalue rated current

M= 1000 7z - torque constant (datasheet motor)
7010:0A |Torque |Torque value offset INT16 RO 0x0000
offset The value is specified in 1000th of the rated current (Ogec)
Formula:
Torque actual value rated current
M= 1000 7z torque constant (datasheet motor)
7010:0B |Torque |Torque threshold value for torque monitoring (bipolar limit) UINT16 RW Ox7FFF
limitation | The value is specified in 1000th of the rated current (32767 4.)
Formula:
Torque actual value rated current
M= 1000 7z torque constant (datasheet motor)
7010:0E |Commu- |Commutation angle (for CSTCA mode) UINT16 RO 0x0000
tation  |Unit: 360°/2' (Ouec)

angle
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8.7

Information / diagnosis data

Index 10F3 Diagnosis History

Index (hex) |[Name Meaning Data type Flags Default
10F3:0 Diagnosis History Maximum subindex UINT8 RO 0x37 (554ec)
10F3:01 Maximum Messages |Maximum number of stored messages. A maximum of |UINT8 RO 0x00 (Ogec)
50 messages can be stored
10F3:02 Newest Message Subindex of the latest message UINT8 RO 0x00 (Ogec)
10F3:03 Newest Acknowledged |Subindex of the last confirmed message UINT8 RW 0x00 (Oyec)
Message
10F3:04 New Messages Avail- |Indicates that a new message is available BOOLEAN RO 0x00 (Oyec)
able
10F3:05 Flags not used UINT16 RW 0x0000 (0ye,)
10F3:06 Diagnosis Message Message 1 OCTET- RO {0}
001 STRINGI[28]
10F3:37 Diagnosis Message Message 50 OCTET- RO {0}
050 STRINGI[28]
Index 10F8 Actual Time Stamp
Index (hex) |[Name Meaning Data type Flags Default
10F8:0 Actual Time Stamp Time stamp UINT64 RO

Index 9008 FB OCT Info data

(these data are always read in automatically from the electronic type plate of the motor and serve purely
informative purposes)

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

9008:0 FB OCT Info data Maximum subindex UINT8 RO 0x1F (3144c)

9008:11 Encoder Type Feedback type UINT16 RO 0x0000 (0yec)
2: rotary encoder, unipolar counting

9008:12 Resolution Resolution of the feedback UINT32 RO 0x00000000
Unit: Steps per revolution (Ogec)

9008:13 Range Working range of the feedback. On leaving this range |UINT32 RO 0x00000000
there is an overflow of the position. (Ogec)
Unit: Revolutions

9008:14 Type Code Name Name of the feedback STRING RO

9008:15 Serial No Serial number of the feedback STRING RO

9008:16 Firmware Revision No |Revision of the firmware STRING RO

9008:17 Firmware Date Date of the firmware STRING RO

9008:18 EEPROM Size EEPROM size UINT16 RO 0x0000 (0ye,)

9008:19 Temperature Temperature INT16 RO 0x0000 (0Oyec)
Unit: 0,1°

9008:1A LED Current Current of the feedback LED UINT16 RO 0x0000 (04ec)
Unit: 0.1 mA

9008:1B Supply voltage Supply voltage of the feedback UINT32 RO 0x00000000
Unit: mV (Ogec)

9008:1C Life- time Operating hour counter UINT32 RO 0x00000000
Unit: Minutes (Ogec)

9008:1D Received Signal Received signal strength at the terminal UINT16 RO 0x0000 (0yec)

Strength Indicator Unit: %
9008:1E Slave Received Signal |Received signal strength at the encoder UINT16 RO 0x0000 (04ec)
Strength Indicator Unit: %

9008:1F Line delay Running time of the signal in the cable UINT16 RO 0x0000 (0yec)
Unit: ns
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Index 9009 FB OCT Nameplate

The parameters described in this index are always read from the electronic type plate of the connected
motor. These parameters automatically lead to the parameters marked with an asterisk (*) in this chapter, if

automatic scanning of the electronic type plate is switched on (index 8001 [» 165]).

Index (hex) |[Name Meaning Data type Flags |Default
9009:0 FB OCT Nameplate Maximum subindex UINT8 RO 0x24 (364c.)
9009:01 Motor vendor Motor vendor STRING RO
9009:02 Electric motor type Motor type STRING RO
9009:03 Serial No Serial number STRING RO
9009:04 Order code Order number STRING RO
(In case of Autoconfig a check is made on the basis of
this index as to whether the motor is identical to the
predecessor)
9009:05 Motor construction Type of motor STRING RO
9009:06 Pole pairs Number of pole pairs UINT32 RO 0x00000000
(Odec)
9009:07 Standstill current (rms) |Effective holding current UINT32 RO 0x00000000
Unit: mA (Ogec)
9009:08 Rated current (rms) Effective rated current UINT32 RO 0x00000000
Unit: mA (Ogec)
9009:09 Peak current (rms) Effective peak current UINT32 RO 0x00000000
Unit: mA (Ogec)
9009:0A Nominal voltage (rms) |Effective nominal voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
9009:0B Max voltage (rms) Maximum voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
9009:0C Max winding du/dt Maximum permissible voltage rise on the winding UINT32 RO 0x00000000
Unit: kV/s (Ogec)
9009:0D Max torque Maximum torque UINT16 RO 0x0000 (04ec)
Unit: mNm
9009:0E Torque constant Torque constant UINT16 RO 0x0000 (0Oyec)
Unit: mNm /A
9009:0F EMK (rms) Reverse voltage UINT32 RO 0x00000000
Unit: mV / (rpm) (Ogec)
9009:10 Winding resistance Coil resistance UINT16 RO 0x0000 (0Oyec)
Ph-Ph 20°C Unit: mOhm
9009:11 Ld Ph-Ph Inductance in the direction of flow UINT16 RO 0x0000 (04ec)
Unit: 0.1 mH
9009:12 Lq Ph-Ph Inductance in the torque-forming direction UINT16 RO 0x0000 (0yec)

Unit: 0.1 mH
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Index (hex) |[Name Meaning Data type Flags |Default
9009:13 Max speed Maximum speed UINT32 RO 0x00000000
Unit: rpm (Ogec)
9009:14 Moment of inertia Mass moment of inertia UINT16 RO 0x0000 (Oyec)
Unit: g cm”2
9009:15 T motor warn limit Motor temperature warning threshold UINT16 RO 0x0000 (0yec)
Unit: 0.1°C
9009:16 T motor shut down Motor temperature error threshold UINT16 RO 0x0000 (04ec)
Unit: 0.1°C
9009:17 Time constant i2t Time constant 12T model UINT16 RO 0x0000 (0yec)
Unit: s
9009:18 Motor thermal constant| Thermal time constant of the motor UINT16 RO 0x0000 (04ec)
Unit: s
9009:1B Brake type Brake type STRING RO
* no Brake
* holding Brake
9009:1C Min brake voltage Minimum brake voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
9009:1D Max brake voltage Maximum brake voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
9009:1E Min brake monitor cur- |Minimum current for the monitoring of the brake UINT32 RO 0x00000000
rent Unit: mA (Ogec)
9009:1F Brake holding torque |Brake holding torque UINT32 RO 0x00000000
Unit: mMNm (Ogec)
9009:20 Brake T on Time until the brake is applied UINT16 RO 0x0000 (04ec)
Unit: ms
9009:21 Brake T off Time until the brake is released UINT16 RO 0x0000 (0Oyec)
Unit: ms
9009:22 Brake reduced holding |Reduced brake voltage UINT32 RO 0x00000000
voltage Unit: mV (Ogec)
9009:23 Brake time to red. Time from which the brake holds with reduced voltage |[UINT16 RO 0x0000 (0yec)
holding volt. Unit: ms
9009:24 Motor temp sensor Temperature sensor connection STRING RO
connection Feedback port (not changeable)
Index 9010 DRV Info data
Index (hex) |[Name Meaning Data type Flags |Default
9010:0 DRV Info data Maximum subindex UINT8 RO 0x14 (204,.)
9010:11 Amplifier temperature |Internal terminal temperature UINT16 RO 0x0000 (Oyec)
Unit: 0.1 °C
9010:12 DC link voltage DC link voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
9010:13 Supported drive Information about supported drive modes. (DS402: ob- |UINT32 RO 0x00000000
modes ject 0x6502) (Ogec)
Only modes CSV, CST, CSTCA and CSP are sup-
ported
Bit 0: PP
Bit 1: VL
Bit 2: PV
Bit 3: TQ
Bit4: R
Bit 5: HM
Bit 6: IP
Bit 7: CSP
Bit 8: CSV
Bit 9: CST
Bit 10: CSTCA
Bit 11 - 15: reserved
Bit 16-31: Manufacturer-specific
9010:14 Velocity encoder reso- |Display of configured encoder increments/s and motor |UINT32 RO 0x00041893
lution revolutions/s. The velocity encoder resolution is calcu- (268435,,.)
lated according to the following formula:
Velocity Encoder Resolution = (encoder_increments /
s )/ (motor_revolutions / s)
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Index 9018 DRV Info data

Index (hex) |[Name Meaning Data type Flags Default
9018:0 DRYV Info data Maximum subindex UINT8 RO 0x11 (17 4ec)
9018:11 Auxiliary voltage (10  |Auxiliary voltage UINT32 RO 0x00000000
V) Unit: mV (Ogec)
Index A010 DRV Amplifier Diag data
Index (hex) |[Name Meaning Data type Flags Default
A010:0 DRV Amplifier Diag Maximum subindex UINT8 RO 0x11 (17 4ec)
data
A010:11 Amplifier 12T tempera- |12T model load UINT8 RO 0x00 (Ogyec)
ture Unit: %
Index A011 DRV Motor Diag data
Index (hex) |[Name Meaning Data type Flags Default
A011:0 DRV Motor Diag data |Maximum subindex UINT8 RO 0x13 (194ec)
A011:11 Motor 12T temperature |12T model load UINT8 RO 0x00 (Oyec)
Einheit: %
A011:13 Motor temperature Temperature utilization ratio INT16 RO 0x0000 (0yc)
Unit: °
8.8 Standard objects
Index 1000 Device type
Index (hex) |[Name Meaning Data type Flags Default
1000:0 Device type Device type of the EtherCAT slave: the Lo-Word con- |UINT32 RO 0x00001389
tains the CoE profile used (5001). The Hi-Word con- (5001 46c)
tains the module profile according to the modular de-
vice profile.
Index 1008 Device name
Index (hex) |[Name Meaning Data type Flags Default
1008:0 Device name Device name of the EtherCAT slave STRING RO EL72x1-0010
Index 1009 Hardware version
Index (hex) |[Name Meaning Data type Flags Default
1009:0 Hardware version Hardware version of the EtherCAT slave STRING RO
Index 100A Software version
Index (hex) |[Name Meaning Data type Flags Default
100A:0 Software version Firmware version of the EtherCAT slave STRING RO 01
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Index 1018 Identity

Index (hex) |[Name Meaning Data type Flags Default
1018:0 Identity Information for identifying the slave UINT8 RO 0x04 (44ec)
1018:01 Vendor ID Vendor ID of the EtherCAT slave UINT32 RO 0x00000002
(zdec)
1018:02 Product code Product code of the EtherCAT slave UINT32 RO 0x1C213052
(471937106,,.)
1018:03 Revision Revision number of the EtherCAT slave; the low word |UINT32 RO 0x00000000
(bit 0-15) indicates the special terminal number, the (Ogec)
high word (bit 16-31) refers to the device description
1018:04 Serial number Serial number of the EtherCAT slave; the low byte (bit |UINT32 RO 0x00000000
0-7) of the low word contains the year of production, (Ogec)
the high byte (bit 8-15) of the low word contains the
week of production, the high word (bit 16-31) is 0
Index 10F0 Backup parameter handling
Index (hex) |[Name Meaning Data type Flags Default
10F0:0 Backup parameter Information for standardized loading and saving of UINT8 RO 0x01 (14ec)
handling backup entries
10F0:01 Checksum Checksum across all backup entries of the EtherCAT  |UINT32 RO 0x00000000
slave (Odec)
Index 1600 DRV RxPDO-Map Controlword
Index (hex) |[Name Meaning Data type Flags Default
1600:0 DRV RxPDO-Map PDO Mapping RxPDO 1 UINT8 RO 0x01 (1460)
Controlword
1600:01 Subindex 001 1. PDO Mapping entry (object 0x7010 (DRV Outputs), [UINT32 RO 0x7010:01, 16
entry 0x01 (Controlword))
Index 1601 DRV RxPDO-Map Target velocity
Index (hex) |[Name Meaning Data type Flags Default
1601:0 DRV RxPDO-Map Tar-|PDO Mapping RxPDO 2 UINT8 RO 0x01 (146c)
get velocity
1601:01 Sublndex 001 1. PDO Mapping entry (object 0x7010 (DRV Outputs), |[UINT32 RO 0x7010:06, 32
entry 0x06 (Target velocity))
Index 1602 DRV RxPDO-Map Target torque
Index (hex) |[Name Meaning Data type Flags Default
1602:0 DRV RxPDO-Map Tar- |PDO Mapping RxPDO 3 UINT8 RO 0x01 (146c)
get torque
1602:01 Sublndex 001 1. PDO Mapping entry (object 0x7010 (DRV Outputs), |UINT32 RO 0x7010:09, 16
entry 0x09 (Target torque))
Index 1603 DRV RxPDO-Map Commutation angle
Index (hex) |[Name Meaning Data type Flags Default
1603:0 DRV RxPDO-Map PDO Mapping RxPDO 4 UINT8 RO 0x01 (1460)
Commutation angle
1603:01 Sublndex 001 1. PDO Mapping entry (object 0x7010 (DRV Outputs), |[UINT32 RO 0x7010:0E, 16
entry OXOE (Commutation angle))
Index 1604 DRV RxPDO-Map Torque limitation
Index (hex) |[Name Meaning Data type Flags Default
1604:0 DRV RxPDO-Map PDO Mapping RxPDO 5 UINT8 RO 0x01 (146c)
Torque limitation
1604:01 Sublndex 001 1. PDO Mapping entry (object 0x7010 (DRV Outputs), |[UINT32 RO 0x7010:0B, 16
entry 0xOB (Torque limitation))
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Index 1605 DRV RxPDO-Map Torque offset

Index (hex) |[Name Meaning Data type Flags Default
1605:0 DRV RxPDO-Map PDO Mapping RxPDO 6 UINT8 RO 0x01 (146c)
Torque offset
1605:01 Sublindex 001 1. PDO Mapping entry (object 0x7010 (DRV Outputs), |UINT32 RO 0x7010:0A, 16
entry 0x0A (Torque offset))
Index 1606 DRV RxPDO-Map Target position
Index (hex) |[Name Meaning Data type Flags Default
1606:0 DRV RxPDO-Map Tar- |PDO Mapping RxPDO 7 UINT8 RO 0x01 (146c)
get position
1606:01 Sublndex 001 1. PDO Mapping entry (object 0x7010 (DRV Outputs), |[UINT32 RO 0x7010:05, 32
entry OXOA (Torque offset))
Index 1607 FB RxPDO-Map Touch probe control
Index (hex) |[Name Meaning Data type Flags Default
1607:0 FB RxPDO-Map PDO Mapping RxPDO 8 UINT8 RO 0x0C (124¢c)
Touch probe control
1607:01 Sublindex 001 1. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:01, 1
probe outputs), entry 0x01 (TP1 Enable))
1607:02 Subindex 002 2. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:02, 1
probe outputs), entry 0x02 (TP1 Continous))
1607:03 Sublindex 003 3. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:03, 2
probe outputs), entry 0x03 (TP1 Trigger mode))
1607:04 Sublndex 004 4. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:05, 1
probe outputs), entry 0x05 (TP1 Enable pos edge))
1607:05 Sublindex 005 5. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:06, 1
probe outputs), entry 0x06 (TP1 Enable neg edge))
1607:06 Sublndex 006 6. PDO Mapping entry (2 bits align) UINT32 RO 0x0000:00, 2
1607:07 Sublndex 007 7. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:09, 1
probe outputs), entry 0x09 (TP2 Enable))
1607:08 Sublindex 008 8. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:0A, 1
probe outputs), entry 0x0OA (TP2 Continous))
1607:09 Sublndex 009 9. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:0B, 2
probe outputs), entry 0xOB (TP2 Trigger mode))
1607:0A Subindex 010 10. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:0D, 1
probe outputs), entry 0x0OD (TP2 Enable pos edge))
1607:0B Sublndex 011 11. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:0E, 1
probe outputs), entry 0XOE (TP2 Enable neg edge))
1607:0C Subindex 012 12. PDO Mapping entry (2 bits align) UINT32 RO 0x0000:00, 2
Index 1A00 FB TxPDO-Map Position
Index (hex) |[Name Meaning Data type Flags Default
1A00:0 FB TxPDO-Map Posi- |PDO Mapping TxPDO 1 UINT8 RO 0x01 (14ec)
tion
1A00:01 Subindex 001 1. PDO Mapping entry (object 0x6000 (FB Inputs), en- [UINT32 RO 0x6000:11, 32
try 0x11 (Position))
Index 1A01 DRV TxPDO-Map Statusword
Index (hex) |[Name Meaning Data type Flags Default
1A01:0 DRV TxPDO-Map Sta- |[PDO Mapping TxPDO 2 UINT8 RO 0x01 (146c)
tusword
1A01:01 Sublndex 001 1. PDO Mapping entry (object 0x6010 (DRV Inputs),  |UINT32 RO 0x6010:01, 16

entry 0x01 (Statusword))
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Index 1A02 DRV TxPDO-Map Velocity actual value

Index (hex) |[Name Meaning Data type Flags Default
1A02:0 DRV TxPDO-Map Ve- |PDO Mapping TxPDO 3 UINT8 RO 0x01 (146c)
locity actual value
1A02:01 Sublindex 001 1. PDO Mapping entry (object 0x6010 (DRV Inputs),  |UINT32 RO 0x6010:07, 32
entry 0x07 (Velocity actual value))

Index 1A03 DRV TxPDO-Map Torque actual value

Index (hex) |[Name Meaning Data type Flags Default
1A03:0 DRV TxPDO-Map PDO Mapping TxPDO 4 UINT8 RO 0x01 (146c)
Torque actual value
1A03:01 Sublndex 001 1. PDO Mapping entry (object 0x6010 (DRV Inputs), |UINT32 RO 0x6010:08, 16
entry 0x08 (Torque actual value))

Index 1A04 DRV TxPDO-Map Info data 1

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

1A04:0 DRV TxPDO-Map Info |PDO Mapping TxPDO 5 UINT8 RO 0x01 (14ec)
data 1

1A04:01 Sublindex 001 1. PDO Mapping entry (object 0x6010 (DRV Inputs),  |UINT32 RO 0x6010:12, 16

entry 0x12 (Info data 1))

Index 1A05 DRV TxPDO-Map Info data 2

Index (hex) |[Name Meaning Data type Flags Default
1A05:0 DRV TxPDO-Map Info |PDO Mapping TxPDO 6 UINT8 RO 0x01 (14ec)
data 2
1A05:01 Subindex 001 1. PDO Mapping entry (object 0x6010 (DRV Inputs), UINT32 RO 0x6010:13, 16
entry 0x13 (Info data 2))

Index 1A06 DRV TxPDO-Map Following error actual value

Index (hex) |[Name Meaning Data type Flags Default
1A06:0 DRV TxPDO-Map Fol- |[PDO Mapping TxPDO 7 UINT8 RO 0x01 (146c)
lowing error actual
value
1A06:01 Sublindex 001 1. PDO Mapping entry (object 0x6010 (DRV Inputs),  |UINT32 RO 0x6010:09, 32
entry 0x01 (Statusword))

Index 1A07 FB TxPDO-Map Touch probe status

Index (hex) |[Name Meaning Data type Flags Default
1A07:0 FB TxPDO-Map Touch |[PDO Mapping TxPDO 8 UINT8 RO 0x08 (84ec)
probe status

1A07:01 Sublndex 001 1. PDO Mapping entry (object 0x6010 (DRV Inputs),  |UINT32 RO 0x6001:01, 1
entry 0x07 (Velocity actual value))

1A07:02 Sublindex 002 2. PDO Mapping entry (object 0x6001 (FB Touch UINT32 RO 0x6001:02, 1
probe inputs), entry 0x02 (TP1 pos value stored))

1A07:03 Sublindex 003 3. PDO Mapping entry (object 0x6001 (FB Touch UINT32 RO 0x6001:03, 1
probe inputs), entry 0x03 (TP1 Neg value stored))

1A07:04 Sublindex 004 4. PDO Mapping entry (5 bits align) UINT32 RO 0x0000:00, 5

1A07:05 Sublindex 005 5. PDO Mapping entry (object 0x6001 (FB Touch UINT32 RO 0x6001:09, 1
probe inputs), entry 0x09 (TP2 Enable))

1A07:06 Sublndex 006 6. PDO Mapping entry (object 0x6001 (FB Touch UINT32 RO 0x6001:0A, 1
probe inputs), entry 0x0A (TP2 pos value stored))

1A07:07 Sublindex 007 7. PDO Mapping entry (object 0x6001 (FB Touch UINT32 RO 0x6001:0B, 1
probe inputs), entry 0xOB (TP2 neg value stored))

1A07:08 Sublndex 008 8. PDO Mapping entry (5 bits align) UINT32 RO 0x0000:00, 5
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Index 1A08 FB TxPDO-Map Touch probe 1 pos position

Index (hex) |[Name Meaning Data type Flags Default
1A08:0 FB TxPDO-Map Touch |PDO Mapping TxPDO 9 UINT8 RO 0x01 (14ec)
probe 1 pos position
1A08:01 Sublindex 001 1. PDO Mapping entry (object 0x6010 (DRV Inputs),  |UINT32 RO 0x6001:11, 32
entry 0x08 (Torque actual value))
Index 1A09 FB TxPDO-Map Touch probe 1 neg position
Index (hex) |[Name Meaning Data type Flags Default
1A09:0 FB TxPDO-Map Touch |[PDO Mapping TxPDO 10 UINT8 RO 0x01 (146c)
probe 1 neg position
1A09:01 Sublndex 001 1. PDO Mapping entry (object 0x6010 (DRV Inputs), |UINT32 RO 0x6001:12, 32
entry 0x12 (Info data 1))
Index 1A0A FB TxPDO-Map Touch probe 2 pos position
Index (hex) |[Name Meaning Data type Flags Default
1A0A:0 FB TxPDO-Map Touch |PDO Mapping TxPDO 11 UINT8 RO 0x01 (14ec)
probe 2 pos position
1A0A:01 Sublindex 001 1. PDO Mapping entry (object 0x6010 (DRV Inputs),  |UINT32 RO 0x6001:13, 32
entry 0x13 (Info data 2))
Index 1A0B FB TxPDO-Map Touch probe 2 neg position
Index (hex) |[Name Meaning Data type Flags Default
1A0B:0 FB TxPDO-Map Touch |PDO Mapping TxPDO 12 UINT8 RO 0x01 (14ec)
probe 2 neg position
1A0B:01 Subindex 001 1. PDO Mapping entry (object 0x6001 (FB Touch UINT32 RO 0x6001:14, 32
probe inputs), entry 0x14 (TP2 neg position))
Index 1C00 Sync manager type
Index (hex) |[Name Meaning Data type Flags Default
1C00:0 Sync manager type Using the sync managers UINT8 RO 0x04 (44ec)
1C00:01 Sublndex 001 Sync-Manager Type Channel 1: Mailbox Write UINT8 RO 0x01 (14ec)
1C00:02 Sublndex 002 Sync-Manager Type Channel 2: Mailbox Read UINT8 RO 0x02 (24ec)
1C00:03 Sublndex 003 Sync-Manager Type Channel 3: Process Data Write  |UINT8 RO 0x03 (34ec)
(Outputs)
1C00:04 Subindex 004 Sync-Manager Type Channel 4: Process Data Read UINT8 RO 0x04 (44e.)
(Inputs)
Index 1C12 RxPDO assign
Index (hex) |Name Meaning Data type Flags Default
1C12:0 RxPDO assign PDO Assign Outputs UINT8 RW 0x02 (246c)
1C12:01 Subindex 001 1. allocated RxPDO (contains the index of the associ- |[UINT16 RW 0x1600
ated RxPDO mapping object) (56324.)
1C12:02 Subindex 002 2. allocated RxPDO (contains the index of the associ- |UINT16 RW 0x1601
ated RxPDO mapping object) (56334cc)
1C12:03 Subindex 003 3. allocated RxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (04ec)
ated RxPDO mapping object)
1C12:04 Subindex 004 4. allocated RxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0gec)
ated RxPDO mapping object)
1C12:05 Subindex 005 5. allocated RxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (04ec)
ated RxPDO mapping object)
1C12:06 Subindex 006 6. allocated RxPDO (contains the index of the associ- |UINT16 RW 0x0000 (04ec)
ated RxPDO mapping object)
1C12:07 Subindex 007 7. allocated RxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (04ec)
ated RxPDO mapping object)
1C12:08 Subindex 008 8. allocated RxPDO (contains the index of the associ- |UINT16 RW 0x0000 (04ec)

ated RxPDO mapping object)
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Index 1C13 TxPDO assign

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

1C13:0 TxPDO assign PDO Assign Inputs UINT8 RW 0x03 (34ec)

1C13:01 Subindex 001 1. allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x1A00
ated TxPDO mapping object) (66564,.)

1C13:02 Subindex 002 2. allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x1A01
ated TxPDO mapping object) (6657 4¢.)

1C13:03 Subindex 003 3. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x1A02
ated TxPDO mapping object) (66584..)

1C13:04 Subindex 004 4. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:05 Subindex 005 5. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:06 Subindex 006 6. allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:07 Subindex 007 7. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0gec)
ated TxPDO mapping object)

1C13:08 Subindex 008 8. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (Oyec)
ated TxPDO mapping object)

1C13:09 Subindex 009 9. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0g4ec)
ated TxPDO mapping object)

1C13:0A Subindex 010 10. allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (0yec)
ated TxPDO mapping object)

1C13:0B Subindex 011 11. allocated TxPDO (contains the index of the associ- [UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:0C Subindex 012 12. allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (0Oyec)
ated TxPDO mapping object)
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Index 1C32 SM output parameter

(outputs were output too late; DC mode only)

Index (hex) |[Name Meaning Data type Flags |Default
1C32:0 SM output parameter |Synchronization parameters for the outputs UINT8 RO 0x20 (324.)
1C32:01 Sync mode Current synchronization mode: UINT16 RW 0x0000 (0gec)
« 3: DC-Mode - Synchron with SYNC1 Event
1C32:02 Cycle time Cycle time (in ns): UINT32 RW 0x0003D090
» Free Run: Cycle time of the local timer (250000..)
« Synchronous with SM 2 event: Master cycle
time
* DC-Mode: SYNCO/SYNC1 Cycle Time
1C32:03 Shift time Time between SYNCO event and output of the outputs |UINT32 RO 0x00000000
(in ns, DC mode only) (Ogec)
1C32:04 Sync modes supported|Supported synchronization modes: UINT16 RO 0x4808
* Bit 0 = 1: free run is supported (18440..,)
« Bit 1 =1: Synchronous with SM 2 event is
supported
* Bit2-3 = 01: DC mode is supported
* Bit 4-5 = 10: Output shift with SYNC1 event
(only DC mode)
» Bit 14 = 1: dynamic times (measurement
through writing of 0x1C32:08 [» 183])
1C32:05 Minimum cycle time Minimum cycle time (in ns) UINT32 RO 0x0001E848
(1250004.)
1C32:06 Calc and copy time Minimum time between SYNCO and SYNC1 event (in  |UINT32 RO 0x00000000
ns, DC mode only) (Ogec)
1C32:07 Minimum delay time UINT32 RO 0x00000000
(Odec)
1C32:08 Command » 0: Measurement of the local cycle time is UINT16 RW 0x0000 (Oyec)
stopped
» 1: Measurement of the local cycle time is
started
The entries 0x1C32:03 [» 183], 0x1C32:05 [» 183],
0x1C32:06 [» 183], 0x1C32:09 [» 183], 0x1C33:03
» 184], 0x1C33:06 [» 183], and 0x1C33:09 [» 184] are
updated with the maximum measured values.
For a subsequent measurement the measured values
are reset
1C32:09 Maximum delay time | Time between SYNC1 event and output of the outputs |UINT32 RO 0x00000000
(in ns, DC mode only) (Ogec)
1C32:0B SM event missed Number of missed SM events in OPERATIONAL (DC |UINT16 RO 0x0000 (04ec)
counter mode only)
1C32:0C Cycle exceeded Number of occasions the cycle time was exceeded in  |UINT16 RO 0x0000 (0y4c)
counter OPERATIONAL (cycle was not completed in time or
the next cycle began too early)
1C32:0D Shift too short counter |Number of occasions that the interval between SYNCO |[UINT16 RO 0x0000 (0yec)
and SYNC1 event was too short (DC mode only)
1C32:20 Sync error The synchronization was not correct in the last cycle |BOOLEAN RO 0x00 (Ogyec)
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Index 1C33 SM input parameter

Index (hex) |[Name Meaning Data type Flags Default
1C33:0 SM input parameter Synchronization parameters for the inputs UINT8 RO 0x20 (324.)
1C33:01 Sync mode Current synchronization mode: UINT16 RW 0x0000 (0gec)
« 3:DC - Synchron with SYNC1 Event
1C33:02 Cycle time as 0x1C32:02 [» 183] UINT32 RW 0x0003D090
(2500004,.)
1C33:03 Shift time Time between SYNCO event and reading of the inputs |UINT32 RO 0x00001C52
(in ns, only DC mode) (72504,.)
1C33:04 Sync modes supported|Supported synchronization modes: UINT16 RO 0x4808
» Bit 0: free run is supported (18440c.,)
« Bit 1: synchronous with SM 2 event is
supported (outputs available)
» Bit 1: synchronous with SM 3 event is
supported (no outputs available)
e Bit2-3 = 01: DC mode is supported
« Bit 4-5 = 01: input shift through local event
(outputs available)
* Bit 4-5 = 10: input shift with SYNC1 event (no
outputs available)
» Bit 14 = 1: dynamic times (measurement
through writing of 0x1C32:08 [» 183] or
0x1C33:08 [» 184])
1C33:05 Minimum cycle time as 0x1C32:05 [» 183] UINT32 RO 0x0001E848
(1250004,.)
1C33:06 Calc and copy time Time between reading of the inputs and availability of |UINT32 RO 0x00000000
the inputs for the master (in ns, only DC mode) (Ogec)
1C33:07 Minimum delay time UINT32 RO 0x00001C52
(725045,)
1C33:08 Command as 0x1C32:08 [» 183] UINT16 RW 0x0000 (04ec)
1C33:09 Maximum delay time |Time between SYNC1 event and reading of the inputs |UINT32 RO 0x00001C52
(in ns, only DC mode) (72504,.)
1C33:0B SM event missed as 0x1C32:11 [» 183] UINT16 RO 0x0000 (0g4ec)
counter
1C33:0C Cycle exceeded as 0x1C32:12 [» 183] UINT16 RO 0x0000 (04ec)
counter
1C33:0D Shift too short counter |as 0x1C32:13 [» 183] UINT16 RO 0x0000 (04ec)
1C33:20 Sync error as 0x1C32:32 [» 183] BOOLEAN RO 0x00 (Ogyec)
Index F000 Modular device profile
Index (hex) |[Name Meaning Data type Flags Default
F000:0 Modular device profile |General information for the modular device profile UINT8 RO 0x02 (24ec)
F000:01 Module index distance |Index spacing of the objects of the individual channels |UINT16 RO 0x0010 (164,)
F000:02 Maximum number of |Number of channels UINT16 RO 0x0002 (24.)
modules
Index F008 Code word
Index (hex) |[Name Meaning Data type Flags Default
F008:0 Code word reserved UINT32 RW 0x00000000
(Odec)
Index F010 Module list
Index (hex) |[Name Meaning Data type Flags Default
F010:0 Module list Maximum subindex UINT8 RW 0x02 (24ec)
F010:01 Subindex 001 Encoder profile number UINT32 RW 0x00000201
(51 3dec)
F010:02 Subindex 002 Servo drive profile number UINT32 RW 0x000002E6
(742dec)
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Index FB40 Memory interface

Index (hex) |[Name Meaning Data type Flags Default
FB40:0 Memory interface Maximum subindex UINT8 RO 0x03 (34ec)
FB40:01 Address reserved UINT32 RW 0x00000000
(Odec)
FB40:02 Length reserved UINT16 RW 0x0000 (04ec)
FB40:03 Data reserved OCTET- RW {0}
STRINGI8]
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9 Error correction

9.1 Diagnose - Diag Messages

Table of contents

* Definition [» 186]

» TwinCAT System Manager implementation [» 187]
* Interpretation [P 188]

- Structure of the Text ID [P 188]

- Overview of text IDs [P 189]

DiagMessages designates a system for the transmission of messages from the EtherCAT Slave to the
EtherCAT Master/TwinCAT. The messages are stored by the device in its own CoE under 0x10F3 and can
be read by the application or the System Manager. An error message referenced via a code is output for
each event stored in the device (warning, error, status change).

Definition

The DiagMessages system is defined in the ETG (EtherCAT Technology Group) in the guideline ETG.1020,
chapter 13 “Diagnosis handling”. It is used so that pre-defined or flexible diagnostic messages can be
conveyed from the EtherCAT Slave to the Master. In accordance with the ETG, the process can therefore be
implemented supplier-independently. Support is optional. The firmware can store up to 250 DiagMessages in
its own CoE.

Each DiagMessage consists of
» Diag Code (4-byte)
Flags (2-byte; info, warning or error)

Text ID (2-byte; reference to explanatory text from the ESI/XML)

» Timestamp (8-byte, local slave time or 64-bit Distributed Clock time, if available)

« Dynamic parameters added by the firmware
The DiagMessages are explained in text form in the ESI/XML file belonging to the EtherCAT device: on the
basis of the Text ID contained in the DiagMessage, the corresponding plain text message can be found in

the languages contained in the ESI/XML. In the case of Beckhoff products these are usually German and
English.

Via the entry NewMessagesAvailable the user receives information that new messages are available.

DiagMessages can be confirmed in the device: the last/latest unconfirmed message can be confirmed by the
user.

In the CoE both the control entries and the history itself can be found in the CoE object 0x10F3:
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Generall EtherE.t’-\TI DC I Process Datal Startup  CoE - Orline | Dnlinel

Update List I [ AutoUpdate W Single Update I Shaw Offline Data
Advanced... I I
fidd to Startup. . I Madule OD [A0E Port): ||j
Index | M arne | Flags | Walue
+-1018:0 Identity RD »d<
+- 10F0:0 B ackup parameter handling RO »1¢
- {10F30 Diagniosis Histam | RO »BR ¢
10RO Madimum Meszages RO 032 (50
10F2:02  Mewest Meszage RO 0=15[21]
T0F303  Mewest Acknowledged Meszage R 014 (20
10F3:04  Mew Meszages dvailable RO FALSE
10F3:05  Flags R 00000 (0]
10F3:06 Diagnosis Messzage 001 RD 00 EQA4 0831000 030060 1F 00 00 00 00 00 00 06 00 00 00 06 00 00 00 06 00 FF 00
10F3:07  Diagnosiz Meszage 002 RO O0EQA4 03100002 000062 1300 00 00 00 00 08 00 00 00 08 00 00 00 06 00 00 00
10F3:08 Diagnosis Meszage 003 RD 00 EQA4 081000030040 DE 67 02 00 00 00 00 06 00 00 00 06 00 03 00 06 00 00 00
10F3:03  Diagnosis Meszage 004 RO O0EQA4 0312000081 ECS9 47 030000000006 00 04 44 0F 00 00 00 06 00 00 00

Fig. 174: DiagMessages in the CoE
The subindex of the latest DiagMessage can be read under x10F3:02.

Support for commissioning
The DiagMessages system is to be used above all during the commissioning of the plant.

The diagnostic values e.g. in the StatusWord of the device (if available) are helpful for on-
Note line diagnosis during the subsequent continuous operation.

TwinCAT System Manager implementation

From TwinCAT 2.11 DiagMessages, if available, are displayed in the device’s own interface. Operation
(collection, confirmation) also takes place via this interface.

A
Generall EtherCAT I DC I Process Datal Startupl CoE - Online Dnlinel

- [~ Aute Update . :
B | |Ipdate Higtary I Ack. Meszages | Export Diag Higtary | Advanced. ..
[ orly new Meszages
Type | Flagz | Timesztamp | Mezzage

Diwaming M 21202120223 3700, [0x4413] 12T Amplifier overload

C {Diwaming M 212012120523 370 (041 01] Teminal-0vertermperature
@ Erar Gl 212012120223 356 [0x2406] Undervaltage DC-Link

'ﬂ' Info [l 212M2 120923 37, [0x0002] Commurication establizhed
ﬂ Info [ 21.2M2 120923 36, [0x0003] Initialization: D=0, Ox0, 0=<FF

Fig. 175: Implementation of the DiagMessage system in the TwinCAT System Manager
The operating buttons (B) and the history read out (C) can be seen on the Diag History tab (A). The
components of the message:

¢ Info/Warning/Error
Acknowledge flag (N = unconfirmed, Q = confirmed)

« Time stamp
* TextID
Plain text message according to ESI/XML data

The meanings of the buttons are self-explanatory.
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Interpretation

Structure of the Text ID

The structure of the MessagelD is not subject to any standardization and can be supplier-specifically
defined. In the case of Beckhoff EtherCAT devices (EL, EP) it usually reads according to xyzz:

X y zz
0: Systeminfo 1: General Error number
1: Info 2: Communication
4: Warning 3: Encoder
8: Error 4: Drive
5: Inputs

Example: Message 0x4413 --> Drive Warning Number 0x13
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Overview of text IDs

Text ID Type Place Text (English only) Cause
0x0001 Information  |System No error No error
0x0002 Information System Communication estab- Communication established
lished
0x0003 Information System Initialization: 0x%X, 0x General information; parameters depend on event. See
%X, 0x%X device documentation for interpretation.
0x1000 Information System Information: 0x%X, 0x General information; parameters depend on event. See
%X, 0x%X device documentation for interpretation.
0x1100 Information General Detection of the mode of operation ended
0x1135 Information  |General Cycle time OK
0x1201 Information  |Communication Communication re-estab- [Communication to the field side restored
lished This message appears, for example, if the voltage was re-
moved from the power contacts and re-applied during op-
eration
0x1300 Information Encoder Position set - Startinputhandler
0x1303 Information Encoder Encoder power supply unit OK
0x1304 Information  |Encoder Encoder initialization suc- |Encoder initialization successfully complete, channel: %X
cessfully, channel: %X
0x1305 Information Encoder Sent command encoder |Send encoder reset command, channel: %X
reset, channel: %X
0x1400 Information Drive Drive is calibrated
0x4000 Warning Warning: 0x%X, 0x%X, |General warning; parameters depend on event. See de-
0x%X vice documentation for interpretation.
0x4101 Warning General Terminal-Overtempera- |Overtemperature. The internal temperature of the terminal
ture exceeds the parameterized warning threshold
0x4300 Warning Encoder Sub-increments deactivated (despite activated configura-
tion)
0x4301 Warning Encoder Encoder-Warning General encoder error
0x4400 Warning Drive Drive is not calibrated
0x4401 Warning Drive Start type is not supported
0x4402 Warning Drive Command rejected
0x4405 Warning Drive Modulo sub-type invalid
0x4410 Warning Drive Target position exceeded
0x4411 Warning Drive DC-Link undervoltage The DC link voltage of the terminal is lower than the pa-
(Warning) rameterized minimum voltage. Activation of the output
stage is prevented
0x4412 Warning Drive DC-Link overvoltage The DC link voltage of the terminal is higher than the pa-
(Warning) rameterized maximum voltage. Activation of the output
stage is prevented
0x4413 Warning Drive 12T-Model Amplifier over- |- The amplifier is being operated outside the specification
load (Warning) - The 12T-model of the amplifier is incorrectly parameter-
ized
0x4414 Warning Drive 12T-Model Motor overload |- The motor is being operated outside the parameterized
(Warning) rated values
- The 12T-model of the motor is incorrectly parameterized
0x4415 Warning Drive Speed limitation active The maximum speed is limited by the parameterized ob-
jects (e.g. velocity limitation, motor speed limitation). This
warning is output if the set velocity is higher than one of
the parameterized limits
0x4417 Warning Drive Motor-Overtemperature | The internal temperature of the motor exceeds the param-
eterized warning threshold
0x8001 Error System Error: 0x%X, 0x%X, 0x  |General error; parameters depend on event. See device
%X documentation for interpretation.
0x8002 Error System Communication aborded
0x8003 Error System Configuration error: 0x General; parameters depend on event.
0, 0, v
%X, 0x%X, 0x%X See device documentation for interpretation.
0x8100 Error General Error bit set in the status word
0x8101 Error General Mode of operation incompatible with the PDO interface
0x8102 Error General Invalid combination of In- |Invalid combination of input and output PDOs

puts and Outputs PDOs

EL72x1-0010
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Text ID Type Place Text (English only) Cause
0x8103 Error General No variable linkage No variables linked
0x8104 Error General Terminal-Overtempera- | The internal temperature of the terminal exceeds the pa-
ture rameterized error threshold. Activation of the terminal is
prevented
0x8105 Error General PD-Watchdog Communication between the fieldbus and the output stage
is secured by a Watchdog. The axis is stopped automati-
cally if the fieldbus communication is interrupted.
- The EtherCAT connection was interrupted during opera-
tion
- The Master was switched to Config mode during opera-
tion
0x8135 Error General Cycle time has to be a The 10 or NC cycle time divided by 125 ys does not pro-
multiple of 125 ps duce a whole number
0x8140 Error General Sync Error Real-time violation
0x8143 Error General Jitter too big Jitter limit violation
0x8200 Error Communication Error while writing
0x8201 Error Communication No communication to - There is no voltage applied to the power contacts
field-side (Auxiliary volt- |- A firmware update has failed
age missing)
0x82FF Error Communication Boot mode not activated
0x8300 Error Encoder Error while setting the position
0x8301 Error Encoder Encoder increments not configured
0x8302 Error Encoder Feedback-Error The amplitude of the resolver is too small
0x8303 Error Encoder Encoder supply error Encoder power supply unit error
0x8304 Error Encoder Encoder communication |Encoder communication error, channel: %X
error, channel: %X
0x8305 Error Encoder EnDat2.2 is not sup- EnDat2.2 is not supported, channel: %X
ported, channel: %X
0x8306 Error Encoder Delay time, tolerance limit|Delay time, tolerance limit exceeded, 0x%X, channel: %X
exceeded, 0x%X, chan-
nel: %X
0x8307 Error Encoder Delay time, maximum Delay time, maximum value exceeded, 0x%X, channel:
value exceeded, 0x%X, |%X
channel: %X
0x8308 Error Encoder Unsupported ordering Unsupported ordering designation, 0x%X, channel: %X
designation, 0x%X, chan- |(only 02 and 22 is supported)
nel: %X (only 02 and 22
is supported)
0x8309 Error Encoder Encoder CRC error, Encoder CRC error, channel: %X
channel: %X
0x830A Error Encoder Temperature %X could | Temperature %X could not be read, channel: %X
not be read, channel: %X
0x8400 Error Drive Drive incorrectly configured
0x8401 Error Drive Limitation of the calibration velocity
0x8402 Error Drive Emergency stop activated
0x8403 Error Drive ADC Error Error during current measurement in the ADC
0x8404 Error Drive Overcurrent Overcurrent in phase U, V or W
0x8405 Error Drive Modulo position invalid
0x8406 Error Drive DC-Link undervoltage The DC link voltage of the terminal is lower than the pa-
(Error) rameterized minimum voltage. Activation of the output
stage is prevented
0x8407 Error Drive DC-Link overvoltage (Er- |The DC link voltage of the terminal is higher than the pa-
ror) rameterized maximum voltage. Activation of the output
stage is prevented
0x8408 Error Drive 12T-Model Amplifier over- |- The amplifier is being operated outside the specification
load (Error) - The 12T-model of the amplifier is incorrectly parameter-
ized
0x8409 Error Drive 12T-Model motor overload |- The motor is being operated outside the parameterized
(Error) rated values
- The 12T-model of the motor is incorrectly parameterized
0x8415 Error Drive Modulo factor invalid
0x8416 Error Drive Motor-Overtemperature | The internal temperature of the motor exceeds the param-

eterized error threshold. The motor stops immediately. Ac-
tivation of the output stage is prevented
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10 Appendix

10.1  Firmware compatibility

Beckhoff EtherCAT devices are delivered with the latest available firmware version. Compatibility of firmware
and hardware is mandatory; not every combination ensures compatibility. The overview below shows the
hardware versions on which a firmware can be operated.

Note
* |tis recommended to use the newest possible firmware for the respective hardware
» Beckhoff is not under any obligation to provide customers with free firmware updates for delivered

products.
' Risk of damage to the device!
. Pay attention to the instructions for firmware updates on the separate page. If a device is

) placed in BOOTSTRAP mode for a firmware update, it does not check when downloading
Attention | whether the new firmware is suitable. This can result in damage to the device! Therefore,
always make sure that the firmware is suitable for the hardware version!

EL7201-0010

Hardware (HW) Firmware (FW) Revision no. Release date
00-02 01 EL7201-0010-0019 2013/10
02 2013/10
02-05 03 EL7201-0010-0020 2014/02
04 EL7201-0010-0021 2014/02
05 EL7201-0010-0022 2014/04
06 EL7201-0010-0023 2014/05
07 2014/07
08 EL7201-0010-0024 2015/03
09 2015/06
06* 10* 2015/06

EL7211-0010

Hardware (HW) Firmware (FW) Revision no. Release date
00 - 02 01 EL7211-0010-0019 2013/10
02 2013/10
02-05 03 EL7211-0010-0020 2014/02
04 EL7211-0010-0021 2014/02
05 EL7211-0010-0022 2014/04
06 EL7211-0010-0023 2014/05
07 2014/07
08 EL7211-0010-0024 2015/03
09 2015/06
06* 10* 2015/06

*) This is the current compatible firmware/hardware version at the time of the preparing this documentation.
Check on the Beckhoff web page whether more up-to-date documentation is available.
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10.2 EtherCAT AL Status Codes

For detailed information please refer to the EtherCAT system description.

10.3 Firmware Update EL/ES/EM/EPxxxx

This section describes the device update for Beckhoff EtherCAT slaves from the EL/ES, EM, EK and EP
series. A firmware update should only be carried out after consultation with Beckhoff support.

Storage locations

An EtherCAT slave stores operating data in up to 3 locations:

» Depending on functionality and performance EtherCAT slaves have one or several local controllers for
processing I/O data. The corresponding program is the so-called firmware in *.efw format.

* In some EtherCAT slaves the EtherCAT communication may also be integrated in these controllers. In
this case the controller is usually a so-called FPGA chip with *.rbf firmware.

+ In addition each EtherCAT slave has a memory chip for storing its own device description, a so-called

EEPROM. On power-up this description is loaded and the EtherCAT communication is set up
accordingly. The device description is available from the download area of the Beckhoff website at

http://www.beckhoff.com . All ESI files (EtherCAT Slave Information) are available in ZIP format.

Customers can access the data via the EtherCAT fieldbus and its communication mechanisms. Acyclic
mailbox communication or register access to the ESC is used for updating or reading of these data.

The TwinCAT System Manager offers mechanisms for programming all 3 parts with new data, if the slave is
set up for this purpose. Generally the slave does not check whether the new data are suitable, i.e. it may no
longer be able to operate if the data are unsuitable.

' Risk of damage to the device!
[ ]

Note the following when downloading new device files

) * Firmware downloads to an EtherCAT device must not be interrupted

Attention | . Flawless EtherCAT communication must be ensured. CRC errors or Lost Frames must be
avoided.

» The power supply must adequately dimensioned. The signal level must meet the specifi-
cation.

In the event of malfunctions during the update process the EtherCAT device may become
unusable and require re-commissioning by the manufacturer.

Device description ESI file/XML
' Notice regarding update of the ESI description/EEPROM

° Some slaves have stored calibration and configuration data from the production in the EEP-
ROM. These are irretrievably overwritten during an update.

Attention

The ESI device description is stored locally on the slave and loaded on start-up. Each device description has
a unique identifier consisting of slave name (9 characters/digits) and a revision number (4 digits). Each slave
configured in the System Manager shows its identifier in the EtherCAT tab:
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. =B 5¥STEM - Configuration

_____ B N - Configuration General | EtherCAT | Process Data | Startup || CoE - Online | Oriline
- =58 PLC - Configuration
EI. I/ - Configuration Type: EL3204 ACh. Ana. Input PTT100[RTD]
= S 1/ Devices Product/Revision: | |EL3204-0000-0016
== Device 2 (EtherCAT)
.= Device 2-Image Auta Inc Addr: FFFF
g Device 2-Image-Infa EtherCAT Addr. [] [ Advanced Settings...
[+ & Inputs
- § outputs Previous Fort: Temn 1 (EK1101) - B
H-8 InfoData

= ‘1_1 Term 1 (EK1101)

-t ID

-§ WiState

-8 InfoData
i |Term 2 (EL3204)
| Term 3 (EL3201%

Fig. 176: Device identifier consisting of name EL3204-0000 and revision -0016

The configured identifier must be compatible with the actual device description used as hardware, i.e. the
description which the slave has loaded on start-up (in this case EL3204). Generally the configured revision
must be equal or lower than the version used in the terminal network.

For further information please refer to the EtherCAT System Documentation.

Update of XML/ESI description
The device revision is closely linked to the firmware and hardware used. Incompatible com-

binations lead to malfunctions or even final shutdown of the device. Corresponding updates
Note should only be carried out in consultation with Beckhoff support.

Display of ESI slave identifier

The simplest way to ascertain compliance of configured and actual device description is to scan the
EtherCAT boxes in TwinCAT mode Config/Freerun:

. =Bl SYSTEM - Canfiguration

..... . JB NC - Configuration General | Adapter | EH

- -5 PLC - Configuration

EI! I} - Canfiguration Mo Addr
Elﬁ 10 Devices °|j 1 1001

- W 2 1ne
3= Devic P Append Box. ..

- Devic

- &1 Inpuk ¥ Delete Device

-l Outp
Online Reset
@ InFu:uD@ nline Rese

=" °|j Term t- Online Reload (Config Mode anly)
-8l I Online Delete {Config Made only)

& ‘B Export Device. .

g Ir
:; T ﬁ“l_pl:nrtBDx
I

T
T Scan Boxes. .,

Fig. 177: Scan the subordinate field by right-clicking on the EtherCAT device in Config/FreeRun mode

If the found field matches the configured field, the display shows
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TwinCAT System Manager EI
L]
\ld) Configuration is identical

Fig. 178: Configuration is identical

otherwise a change dialog for entering the actual data in the configuration.
Check Configuration 3]

Found ltems: Dizahle » Configured [tems:

= B Tem5(EKIT0N) [EKT101-0000-0017] = B Tem1(EK1101] [EK11071-0000-0017]
-~ Tem 6 (EL3204) [EL3204-0000-00716] -
% Tem7(EL3201) [EL3201-0000-0017] Delete >

“ M Tem 8 (EL90T1)

|gnare >

M Temn 3[EL3201) [EL3201-0000-0018]

M Term 4 [EL9011)

» Copy Before »

» Copy After »

»» Copy all x>

| A B

Cancel

Extended Infarmation

Fig. 179: Change dialog

In the example shown in Fig. “Change dialog”. an EL3201-0000-0017 was found, while an
EL3201-0000-0016 had been configured. In this case it makes sense to adapt the configuration with the
Copy Before button. The Extended Information checkbox must be set in order to have the revision displayed.

Changing the ESI slave identifier

The ESI/EEPROM identifier can be updated as follows under TwinCAT:
* The EtherCAT communication with the slave must be flawless.
* The state of the slave is irrelevant.

* Right-click on the slave in the online display to bring up the EEPROM Update dialog, Fig. “‘EEPROM
Update”.
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+- B S¥STEM - Configuration
' M - Configuration
+- BB PLC - Configuration [
= l I}Cr - Configuration | Mo Addr | Mame State CRC
= B 1/0 Devices | |1 1001 Tem 1 (EKI101) PREOP 0.0
0.0

General | Adapter | EtherCAT | Onling | CoE - Online

—-=%= Device 2 (EtherCAT) { 2 1002 Tem 2 [EL3204) FREOF
s Device 2-Image 02 1003 Tem3[EL3201] 4T VPR
== Device 2-Tmage-Info | | Request ‘TMIT state

+-- &1 Inputs Request ‘PRECP state

- @ Outputs i Request 'SAFECP" skate

+$ InfoData ' Requesk 'O state

+-f Term 1 (EK1101) ' ; ;
‘i‘% Mappings Request BOOTSTRAR state

Clear 'ERROR state

EIFITIWEII’E Epaaie. o

Advanced Settings. ..

Properties...

Fig. 180: EEPROM Update

Select the new ESI description in the following dialog, see Fig. “Selecting the new ES/”.
The ShowHiddenDevices checkbox also shows older, usually hidden slave versions.

¥rite EEPROM

Axailable EEPROM Dezcriptions: A Show Hidden Devices

.

: - . Ana. Input F i L3207 -007 0-0071 6]
----- H EL3201-0020 1Ch. Ana. Input PT100 (RTD). High Precision, calibrated  (EL3201-0020-0016)
----- § EL3202 2Ch. Ana. Input PT100 (RTD] (EL3202-0000-0016)
----- § EL3202-0010 2Ch. Ana. Input PT100 (RTD). High Precision  [EL3202-0010-0018)
----- #E| 3204 4Ch Ana Inout PTI00IRTD] (EL3204-0000-007 6]
B =™ EL3311 1Ch. Ana. Input Thermocouple [TC) (EL3311-0000-0017)
- j EL3311 1Ch. Ana. Input Thermocouple [TC] [EL33171-0000-0016]
58 ELEAT2 2Ch Ana. Tnput Thermocouple [TE] [ELFAT2-0000-0077)

Fig. 181: Selecting the new ESI

A progress bar in the System Manager shows the progress. Data are first written, then verified.

m The change only takes effect after a restart.

Most EtherCAT devices read a modified ESI description immediately or after startup from
the INIT. Some communication settings such as distributed clocks are only read during
Note power-on.

The EtherCAT slave therefore has to be switched off briefly in order for the change to take
effect.

Determining the firmware version

Determining the version on laser inscription

Beckhoff EtherCAT slaves feature serial numbers applied by laser. The serial number has the following
structure: KK YY FF HH

KK - week of production (CW, calendar week)
YY - year of production

FF - firmware version

HH - hardware version

Example with ser. no.: 12 10 03 02:
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12 - week of production 12
10 - year of production 2010
03 - firmware version 03

02 - hardware version 02

Determining the version via the System Manager

The TwinCAT System Manager shows the version of the controller firmware if the master can access the
slave online. Click on the E-Bus Terminal whose controller firmware you want to check (in the example
terminal 2 (EL3204)) and select the tab CoE Online (CAN over EtherCAT).

CoE Online and Offline CoE

Two CoE directories are available:

+ online: This is offered in the EtherCAT slave by the controller, if the EtherCAT slave does
Note supported it. This CoE directory can only be displayed if a slave is connected and opera-
tional.
- offline: The EtherCAT Slave Information ESI/XML may contain the default content of the
CoE. This CoE directory can only be displayed if it is included in the ESI (e.g. "Beckhoff
EL5xxx.xml").

The Advanced button must be used for switching between the two views.

In Fig. “Display of EL3204 firmware version” the firmware version of the selected EL3204 is shown as 03 in
CoE entry 0x100A.

H H SYSTEM - C uraticn .
& - Cu-ﬁgzjr-:;gm | Geresal | EthedCAT | Process Data | Statup | Cek - ':""Wi Onfne |
(- B8 PLC - Corfiguration -
=8 1/ - Configuration Update List [ asa Update  [#] Single Update [T] Show Difine Data

=B 1/0 Devices Bl | Advanced.. t ] |
=155 Device 2 (EtherCAT)

o Device 2-Image Add o Slatun |_Unine Data | | A Module 0D [40E Partk |u |

=f= Device 2-Image-Irifo

&l gt Inputs e M ame Flags Valus
- @ outputs 1000 Device type RO Ol 4001 339 [2097ESE )
-8 IrfcData 1008 Device name RO EL3204-D000
= TQeTnn!(EK!lUIJ - s i :g g
w-§r o ABTE VAT SN
- Wekse « 10T Riestare defaul peramelers AU LK
o § Infobts MR sdvoncedsettings |
W3 Term 2 (EL3204) —————————————————————
e Ty || (o ] ouenm
LB Term 4 {EL9011)
&8 Mappings e G || [ @ 0nine Juia 500 tedcmation ® Device OD
= 1C () Oifine {irem Device Description Modde 0D {vis A0E port) [0
Bt w
10 jects [RxFOO)
513 Mappable Dbjects [TsFDO]
= Backup Objects
Settings Obects

Fig. 182: Display of EL3204 firmware version
In (A) TwinCAT 2.11 shows that the Online CoE directory is currently displayed. If this is not the case, the

Online directory can be loaded via the Online option in Advanced Settings (B) and double-clicking on
AllObjects.

Updating controller firmware *.efw

CoE directory
The Online CoE directory is managed by the controller and stored in a dedicated EEPROM,

which is generally not changed during a firmware update.
Note

To update the controller firmware of a slave switch to tab Online, see Fig. “Firmware Update”.
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=] SYSTEM - Configuration =
' E NC . Congumalion | Genera| EhrCAT | Process Dala | Stasup | CoE - Drine | [Orine|

=] ’ FLE - Configuration 51 .
be Mach
&= B 10 - Configuration —

= E@ 1/ Devices |ilni i A Boolshap

=55 Device 2 (EtherCAT) (Fedr | (Gas | B [curers Stste Boot | |
<k Device 2-Image Requested State:  |BOOT
<} Device 2-Image-Info [ap ] [ClearEmoe |
- 91 Topus
g :l%?;:fa DLL Statue Lock in: | (£ Newewr “ Qe E
=T Term 1 (EKLIOL) Port 4: - B,
s ¢ pus )
@@ Wistabe Pant C My Recert
- @ IrfcData Fat
D ek
* I'-l Term EK u) Pait D Mo Canigr f Closed e
e E%
B Tarm 4 (EL9011) —
S8 Mappings File Access over EthesCAT Desklop
|| Download... Upload... i
5,
Hame: Online --'J
%1 Underrange 0 EigDat
Sl Cverrange 1
S Limit 1 0 ()
S Limit 2 0 ()
Sl Error 1 My Compater
ST TP00 State 0
S 100 Toggle i _
gﬂzm <2134 <6%0.000> .8 File name: | EL3204_06 e |
C |[T5tate w0003 (3] My Metwork | Files of lypec | EthesCAT Fimwuane Fieg [*efu) || [ cCanca |
ST Rdehddr fi0 0 00 00 03 11 E —

Fig. 183: Firmware Update

Proceed as follows, unless instructed otherwise by Beckhoff support.
» Switch slave to INIT (A)
+ Switch slave to BOOTSTRAP
» Check the current status (B, C)
* Download the new *efw file
 After the download switch to INIT, then OP
» Switch off the slave briefly

FPGA firmware *.rbf

If an FPGA chip deals with the EtherCAT communication an update may be accomplished via an *.rbf file.
« Controller firmware for processing I/O signals
* FPGA firmware for EtherCAT communication (only for terminals with FPGA)

The firmware version number included in the terminal serial number contains both firmware components. If
one of these firmware components is modified this version number is updated.

Determining the version via the System Manager

The TwinCAT System Manager indicates the FPGA firmware version. Click on the Ethernet card of your
EtherCAT strand (Device 2 in the example) and select the Online tab.

The Reg:0002 column indicates the firmware version of the individual EtherCAT devices in hexadecimal and
decimal representation.
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File Edit Actions Mew Options Help
DE@W &0 b B TREEIE
ﬂ S¥STEM - Configuration Generall A dapterl EtherCaT  Online I
-8 CMC - Configuration
B C - Configuration Mo | add | Mame | state | CRC| Reg:Oo02
..... ! PLC - C.:.nﬂguratpjn _E 1 100 Termn 1 [EKHDD] arF N w0002 [11]
E| . I/ - Configuration .j 21002 Term 2 [ELTOZ aF 0 O0=0002 [10]
=1 B 1/0 Devices B3 1003 Tem3(EL2004] OP 0 0x0002(11)
. mrice 2 f 'CAT) j 4 1004 Term 4 [ELIT02) aF 0 0=0002 [10]
Foewerm || F N Temiglim or o oomem
s
G § Inputs % 7 1007 Temm7[ELETST] OP 0O  D«000C(12]
- @l Outputs Actual State: IEIF' Send Frames: |?423?
[+ InfoData _
w- i Term 1 (EK1100) nit | PreOp | SafeOp| Op | Frames/sec:[329
~EH Mappings Clear CRC | Clear Frames | Lozt Frames: IEI
Mumber | Box: Mame | Address | Type | In Size | ) -
E 1 Term 1 (EK1100) 1001  EK1100 0.0 o_|
™z Termz (ELZ004) 1002 ELZ004 0.0 0
®i 3 Term3(EL2004) 1003 ELZ004 0.0
4 Term 4 (ELSO01) 1004  ELS001 5.0 0|
Ready Local () Free Run

Fig. 184: FPGA firmware version definition

If the column Reg:0002 is not displayed, right-click the table header and select Properties... in the context
menu.

Reguest THIT' state
Request ‘PREDE state
Request 'SAFECE" skate
Request 'OF" skate

Reguest BOOTSTRAR state

Clear 'ERROR' skate

EEPROM Update. ..
Firrmware Update, .,
Advanced Settings. ..

Properties. .,

Fig. 185: Context menu Properties

The Advanced Settings dialog appears where the columns to be displayed can be selected. Under
Diagnosis/Online View select the ‘0002 ETxxxx Build' check box in order to activate the FPGA firmware
version display.
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Advanced Settings Ed

S Cnilirie: Yiew
E"EI_‘I‘IE[’QEHE':.’ (10000 'ET 1 smms RewdType' il IEII:IEIEI Add
L SCan [w] 0002 'ET1swmm Build'

(10004 'Sk /PR Cit?

(10006 'DPRAM Size'

[]0008 ‘Features'

(10070 'Phys Addr’'

(10012 'Phys Addr 2nd' ;I

[ Show Change Counters

0k, I Abbrechen

Fig. 186: Dialog Advanced Settings

Update
For updating the FPGA firmware

« of an EtherCAT coupler the coupler must have FPGA firmware version 11 or higher;
+ of an E-Bus Terminal the terminal must have FPGA firmware version 10 or higher.

Older firmware versions can only be updated by the manufacturer!

Updating an EtherCAT device

In the TwinCAT System Manager select the terminal whose FPGA firmware you want to update (in this
example terminal 5: EL5001) and
click on Advanced Settings in the EtherCAT tab.
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File Edit Actions Mew Options Help

DEwHE0 I 2en Ad Bavdd s o2 B
ﬂ SWSTEM - Configuration General — EtherCAT | Process Data I Startupl CoE - I:Inlinel I:Inlinel
-8 CMC - Configuration
8B C - Configuration Type: |EL5001 1K, 551 Encoder
.- B PLC - Configuration
El. I/0 - Configuration Froduct £ Revision: IELEEIEI'I -0000-0000
EE;? Eev_i_ieg (EtherCAT) Auto Inc Address: IFFFE
- Erd et
== Device 2-Image EtherCaT Addess: [ I'IEIEIE 3: Advanced Settings... .. |
<2 Device 2-mage-Info Frevious Port [Tem 4 (ELE001) - B =]
- 8T Inputs

-l Outputs

-8 InfoData

- Term 1 (EK1100)
- § InfoDaka

=M Term 2 (EL2004)
=M Term 3 (EL2004)

btk A v, beckhoff. ded german, default bt ?E therCA T AE LAO0T . kit

&% Term 4 (ELS001)
(= T S (ELS001)
%T Channel 1 Mame | | Cinline | Tvpe | Size
b Westate &l Status Ox41 (65) BYTE 1.0
i-§ InfoData T value 000000000 (1) UDINT 4.0
Term & (EL5101) T Westate ] BOCL 0.1
Term 7 (ELG101) QTState Q0005 (5) UINT 2.0
i Term & (ELO010) ST adsaddr AC1003F30301 EDO3 AMSADDRESS 8.0
&g Mappings 4| |

Ready [Wale= WM Config Mode

Fig. 187: Select dialog Advanced Settings

The Advanced Settings dialog appears. Under ESC Access/E?PROM/FPGA click on Write FPGA button,

Advanced Settings

(- General FPGA

- Distributed Clock | wiite FPGA. .
El ESC Access
=-E*PROM
: Srnark Yiew

k. Cancel

Fig. 188: Select dialog FPGA
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Search ir: I_,'r Firrn are j Q (r £ -

M_T1 EBUS_BGA_LYTTL_F2 5S4 ELD1Z.rbF

File name: [4_LWTL_F2_ 54 BLD12.1bf Open |
File type: | FPGA File [*.1bf] B Cancel |
A

Fig. 189: Write FPGA

select the file (*.rbf) with the new FPGA firmware, and transfer it to the EtherCAT device.

' Risk of damage to the device!
[ ]

A firmware download to an EtherCAT device must never be interrupted! If this process is
) cancelled, the supply voltage switched off or the Ethernet connection interrupted, the Ether-
Attention | CAT device can only be recommissioned by the manufacturer!

In order to activate the new FPGA firmware a restart (switching the power supply off and on again) of the
EtherCAT device is required.

Simultaneous updating of several EtherCAT devices

The firmware and ESI descriptions of several devices can be updated simultaneously, provided the devices
have the same firmware file/ESI.

General | Adapter | EtherZAT | Online | CoE - Online

Mo Addr | Mame State
°|j 1 1001 Tem 5 EKIT0T]
HE Temm B [EL3102)
pl: 1003 n7
% / 1004 1 : Reguest 'TNIT' stake
= (R (AReili¥)]  Request 'PRECP skate

Reguest 'SAFEOP' skate
Reguest 'OF' stake

Request 'BOOTSTRAP' skate

Clear 'ERROR' stake

EEPROM Lpdate. ..

Firrmware Update. .

Fig. 190: Multiple selection and firmware update

Select the required slaves and carry out the firmware update in BOOTSTRAP mode as described above.
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10.4 Restoring the delivery state

Restoring the delivery state To restore the delivery state for backup objects in ELxxxx terminals, the CoE
object "Restore default parameters"”, Subindex 001 can be selected in the TwinCAT System Manager
(Config mode) (see Fig. “Selecting the ‘Restore default parameters’ PDQO”)

Generall EtherCAT I oC I Frocessz Datal Statup  CoE - Online | I:Inlinel

Update List | [T AutoUpdate [ Single Update W Show Offline Data
Advanced... | I
Sdd b Startup... | ISetting objects
|ndex | M ame | Flags | Yalue -
1000 Device type RO 0000071339 (5001)
1008 Device name RO ELS1O1
1009 Hardware wersion RO na
1004, Software versian RO 10 o
=-1011:0 Restare default parameters RO 14
10171:01  Sublndex 001
+-1018:0 | dentity RO »d g
|Name | | Type | Size I =Addr. .. | Inj'Out | ser ID | Linked ko |
41 Status LISINT 1.0 26.0 Input 0
T value LINT 2.0 270 Inpuk 0
T Latch LINT 2.0 29,0 Input 0
T westate BOOL 0.1 1522.0  Input D
1 State LINT 2.0 1550.0  Input DO
% adsaddr AMSADDRESS 8.0 1552.0  Input D
GT rakTA ADoDavw Mo AN 1iEE2 1N Trmnik n

Fig. 191: Selecting the "Restore default parameters" PDO

Double-click on Subindex 001 to enter the Set Value dialog. Enter the value 1684107116 in field "Dec" or the
value 0x64616F6C in field "Hex" and confirm with OK (Fig. “Entering a restore value in the Set Value
dialog”).

All backup objects are reset to the delivery state.

Set ¥alue Dialog m |

Dec: |1684107115 0K ) |
Hes: IEI:-:E#E'I EFEC &bbruch |
Float: |1684107116

Boot 0o |1
Binr. |GC BF 6164 |4

Bitgrafe 18 C16 FR2C T

Fig. 192: Entering a restore value in the Set Value dialog

Alternative restore value
In some older terminals the backup objects can be switched with an alternative restore

value:Decimal value: "1819238756", Hexadecimal value: "Ox6C6F6164"An incorrect entry
Note for the restore value has no effect.
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10.5 Support and Service

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

Beckhoff's branch offices and representatives

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

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

You will also find further documentation for Beckhoff components there.

Beckhoff Headquarters
Beckhoff Automation GmbH & Co. KG

Huelshorstweg 20

33415 Verl

Germany

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

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

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

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

Beckhoff Service

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

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