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BEGKHOFF Foreword

1 Foreword

1.1 Product overview Analog Input Terminals

EL3001, EL3002, EL3004, EL3008 [» 18]
1, 2, 4 and 8 channel, -10 V to +10 V; 12 bits, single-ended

EL3011, EL3012, EL3014 [»_34]
1, 2 and 4 channel, 0 to 20 mA; 12 bits, differential inputs

EL3021, EL3022, EL3024 [ 46]
1, 2 and 4 channel, 4 to 20 mA; 12 bits, differential inputs

EL3041, EL3042, EL3044, EL3048 [» 58]
1, 2, 4 and 8 channel, 0 to 20 mA; 12 bits, single-ended

EL3051, EL3052, EL3058 [»_74]
1, 2 and 8 channel, 4 to 20 mA; 12 bits, single-ended

EL3054 [» 82]
4 channel, 4 to 20 mA; 12 bits, single-ended, supply for current-loop-fed sensors

EL3061, EL3062, EL3064, EL3068 [ 90]
1, 2, 4 and 8 channel, 0 to 10 V; 12 bits, single-ended

EL3062-0030 [» 98]
2 channel, 0 to 30 V; 12 bits, single-ended

EL3072 [» 110
2 channel, 12 bits, multifunction, 10/0...+10 V or -20/0/+4...+20 mA, single-ended inputs

EL3074 [» 114
4 channel, 12 bits, multifunction, 10/0...+10 V or -20/0/+4...+20 mA, single-ended inputs

EL30xx Version: 5.4 7
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1.2 Notes on the documentation

Intended audience

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

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

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

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

Disclaimer

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

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

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

Trademarks

Beckhoff®, TwinCAT®, TwinCAT/BSD®, TC/BSD®, EtherCAT®, EtherCAT G®, EtherCAT G10°, EtherCAT P,
Safety over EtherCAT®, TwinSAFE®, XFC®, XTS® and XPlanar® 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, EP1456722, EP2137893, DE102015105702 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.

8 Version: 5.4 EL30xx
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1.3 Safety instructions

Safety regulations

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

Exclusion of liability

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

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

Description of instructions

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

A DANGER

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

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

A CAUTION

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

NOTE

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

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

©

EL30xx Version: 5.4
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1.4

Documentation issue status

Version

Comment

5.4

« Update chapter "Technical data"

» Update chapter "Commissioning"

» Update object description and parameterization
» Structure update

» Update revision status

5.3

« EL3072 and EL3074 added

» Update chapter "Introduction”

» Update chapter "Technical data"

» Update chapter "Commissioning"

» Update object description and parameterization
» Structure update

» Update revision status

52

« Update chapter "LEDs and connection"
» Structure update

5.1

» Update chapter "Configuration of 0/4..20 mA differential inputs"
» Connection diagrams updated

« Update revision status

e Structure update

5.0

« Chapter "Commissioning": subchapter "Basics about signal isolators, barriers" inserted

4.9

» Update chapter "Technical data"
» Update chapter "Firmware compatibility"
» Structure update

4.8

« Update chapter "UL notes"
» Update chapter "Firmware compatibility"
» Structure update

4.7

» Correction to chapter "EL306x - Technical data"
» Structure update
» Update revision status

4.6

* Update Technical data

» Update chapter "Connection technology" -> "connection"
e Structure update

* Update revision status

4.5

» Update chapter "Commissioning"

44

» Update chapter "Notes on analog specifications"
« Update chapter "LEDs and connection"

* Note on ESD protection added

« Update revision status

4.3

» Update chapter "Notes on the documentation”
* Update Technical data
» Update revision status

4.2

» Addition chapter "Limit, Swap Limit

« Addition chapter "Configuration data", index 0x80n0:0E added

* Chapter "TwinCAT 2.1x" -> "TwinCAT Development Environment" updated
* "TwinCAT Quickstart" added

10

Version: 5.4
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Version Comment
4.1 » Update connection diagrams
» Update chapter "Notes on analog specifications"
» Corrections to chapter "Data stream and correction calculation"
« Update revision status
4.0 » First release in PDF format
» Structure update
» Corrections to chapter "Calculation of process data"
3.1 » Update chapter "Technical data"
» Addenda chapter "Installation instructions for enhanced mechanical load capacity"
» Structure update
» Update revision status
3.0 » Update chapter "Technical data"
» Update chapter "Analog specifications"
* Update Firmware revision status
29 « Update chapter "Technical data"
» Update chapter "Analog specifications"
* Update Firmware revision status
2.8 » Update chapter "Technical data"
» Update Firmware revision status
2.7 » Update chapter "Technical data"
» Update chapter "Process data"
» Update Firmware revision status
2.6 » Structure update
* Update chapter "LEDs and connection"
* Update Firmware revision status
2.5 » Update chapter "Configuration of 0/4..20 mA differential inputs"
2.4 » Structure update, Technical notes
2.3 » Update connection diagrams
2.2 » Addenda chapter "Configuration of 0/4..20 mA differential inputs"
21 « Update chapter "Introduction”
* Update chapter "LEDs and connection"
» EL301x, EL302x added
2.0 » Update connection diagrams
e Structure update
1.9 » Update connection diagrams
1.8 » Expanded note on filter settings added
1.7 » Note on filter settings added
1.6 » Complements and corrections
1.5 * LED amended
1.4 » Process image, trademark notes amended, firmware chapter amended
1.3 » Technical notes added
1.2 » Technical notes added
1.1 » Technical data added
1.0 » First release
0.1 » Provisional documentation for EL30xx
EL30xx Version: 5.4 11
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1.5 Version identification of EtherCAT devices
1.5.1 General notes on marking
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 thermocouple |0000 (basic type) |0016
(12 mm, non- terminal)
pluggable connection
level)

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

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

Notes

* The elements mentioned above result in the technical designation. EL3314-0000-0016 is used in the
example below.

» EL3314-0000 is the order identifier, in the case of “-0000” usually abbreviated to EL3314. “-0016” is the
EtherCAT revision.

* The order identifier is made up of
- family key (EL, EP, CU, ES, KL, CX, etc.)
- type (3314)
- version (-0000)

» The revision -0016 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 web site.
From 2014/01 the revision is shown on the outside of the IP20 terminals, see Fig. “EL5021 EL terminal,
standard IP20 10 device with batch number and revision ID (since 2014/01)”.

» The type, version and revision are read as decimal numbers, even if they are technically saved in
hexadecimal.

12 Version: 5.4 EL30xx
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1.5.2 Version identification of EL terminals

The serial number/ data code for Beckhoff 1O devices is usually the 8-digit number printed on the device or
on a sticker. The serial number indicates the configuration in delivery state and therefore refers to a whole
production batch, without distinguishing the individual modules of a batch.

Structure of the serial number: KK YY FF HH Example with serial number 12 06 3A 02:
KK - week of production (CW, calendar week) 12 - production week 12

YY - year of production 06 - production year 2006

FF - firmware version 3A - firmware version 3A

HH - hardware version 02 - hardware version 02

Ser.Nr. 01200815 RevNr: Q022
— . Fr

16 x digital output
24WDCT05A

Fig. 1: EL2872 with revision 0022 and serial number 01200815

EL30xx Version: 5.4 13
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1.5.3 Beckhoff Identification Code (BIC)

The Beckhoff Identification Code (BIC) is increasingly being applied to Beckhoff products to uniquely identify
the product. The BIC is represented as a Data Matrix Code (DMC, code scheme ECC200), the content is
based on the ANSI standard MH10.8.2-2016.

Fig. 2: BIC as data matrix code (DMC, code scheme ECC200)

The BIC will be introduced step by step across all product groups.

Depending on the product, it can be found in the following places:
» on the packaging unit
« directly on the product (if space suffices)
» on the packaging unit and the product

The BIC is machine-readable and contains information that can also be used by the customer for handling
and product management.

Each piece of information can be uniquely identified using the so-called data identifier
(ANSI MH10.8.2-2016). The data identifier is followed by a character string. Both together have a maximum
length according to the table below. If the information is shorter, spaces are added to it.

Following information is possible, positions 1 to 4 are always present, the other according to need of
production:

14 Version: 5.4 EL30xx
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Posi- Type of Explanation Data Number of digits Example
tion |information identifier |incl. data identifier
1 Beckhoff order Beckhoff order number |1P 8 1P072222
number
2 Beckhoff Traceability|lUnique serial number, |SBTN 12 SBTNk4p562d7
Number (BTN) see note below
3 Article description Beckhoff article 1K 32 1KEL1809
description, e.g.
EL1008
4 Quantity Quantity in packaging |Q 6 Q1
unit, e.g. 1, 10, etc.
5 Batch number Optional: Year and week |2P 14 2P401503180016
of production
6 ID/serial number Optional: Present-day 518 12 515678294
serial number system,
e.g. with safety products
7 Variant number Optional: Product variant |[30P 32 30PF971, 2*K183
number on the basis of
standard products

Further types of information and data identifiers are used by Beckhoff and serve internal processes.

Structure of the BIC

Example of composite information from positions 1 to 4 and with the above given example value on position
6. The data identifiers are highlighted in bold font:

1P072222SBTNk4p562d71KEL1809 Q1 515678294

Accordingly as DMC:

Fig. 3: Example DMC 1P072222SBTNk4p562d71KEL1809 Q1 518678294

BTN

An important component of the BIC is the Beckhoff Traceability Number (BTN, position 2). The BTN is a
unique serial number consisting of eight characters that will replace all other serial number systems at
Beckhoff in the long term (e.g. batch designations on 10 components, previous serial number range for
safety products, etc.). The BTN will also be introduced step by step, so it may happen that the BTN is not yet

coded in the BIC.

This information has been carefully prepared. However, the procedure described is constantly being further
developed. We reserve the right to revise and change procedures and documentation at any time and with-
out prior notice. No claims for changes can be made from the information, illustrations and descriptions in

this information.

EL30xx

Version: 5.4
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1.5.4 Electronic access to the BIC (eBIC)

Electronic BIC (eBIC)

The Beckhoff Identification Code (BIC) is applied to the outside of Beckhoff products in a visible place. If
possible, it should also be electronically readable.

Decisive for the electronic readout is the interface via which the product can be electronically addressed.

K-bus devices (IP20, IP67)

Currently, no electronic storage and readout is planned for these devices.

EtherCAT devices (IP20, IP67)

All Beckhoff EtherCAT devices have a so-called ESI-EEPROM, which contains the EtherCAT identity with
the revision number. Stored in it is the EtherCAT slave information, also colloquially known as ESI/XML
configuration file for the EtherCAT master. See the corresponding chapter in the EtherCAT system manual
(Link) for the relationships.

The eBIC is also stored in the ESI-EEPROM. The eBIC was introduced into the Beckhoff I/O production
(terminals, boxes) from 2020; widespread implementation is expected in 2021.

The user can electronically access the eBIC (if existent) as follows:

+ With all EtherCAT devices, the EtherCAT master (TwinCAT) can read the eBIC from the ESI-EEPROM
o From TwinCAT 3.1 build 4024.11, the eBIC can be displayed in the online view.

o To do this,
check the checkbox "Show Beckhoff Identification Code (BIC)" under
EtherCAT — Advanced Settings — Diagnostics:

TwinCAT Project30 4 X

General Adapter  BtherCAT | Online  CoE - Online

Advanced Settings
= State Machine Online View
Export Configuration File Cyclic Frames
: i 0000 ESC Rev/Type" 0000
Symc Unt Assigrment.. ; Distributed Clocks %nnuz = Ej.\vd ype ~ Add
i EoF Support ! )
: (0004 ‘SM/FMMU Ct
Topology. i Redundancy (0006 ‘Forts/DPRAM: [ Show Change Courters
(0008 Features’ (State Changes / Not Present)
(0010 Phys Addr
Frame Cmd  Addr Len  WC  Syclnt Cycle ms)  Ukilizatiol []0012 Configured Station Alias’ Show Production Info
[]0020 Register Protect’
WMo WR k01000000 1 1 <defalt> 4000 (0030 ‘Access Protect
Mo BRD  x00000x0130 2 2 4.000 017 (10040 'ESC reset’ Show Beckhoff Identfication
017 []0100 ESC Cu’ Code(BIC)
[]0102 'ESC CirlEx"
[]0108 ‘Phys. RW Offset”
(0110 ESC Status’
[J0120 ALCtd"

o The BTN and its contents are then displayed:

General Adapter EtherCAT Orline  CoF - Onine

No Add MName St CRC Fue Hee Production Data RemNo BTN Descrigtion CGuantty BatchNo Senailo
i 1001 Term 1(EXT100) oP 0.0 0 0 -
82 1002 Tem 2(ELIOIH oP 0.0 0 0 2020 KW36 Fr 72222 kdpS62d7  EL1803 1 678294
"3 1003 Tem 3(ELIM) oP 0.0 7 6 2012 KW24 Sa
™ 4 1008 Temm 4(EL2004) oP 0.0 0 0 - Li7rrre] k&p56247  EL2004 1 678255
§5 1005 Tem S(ELI00S) oP 0.0 0 0
™6 1006 Tem 6(EL200H oP 0.0 0 12 2014 KW14 Mo
®L7 1007 Teem 7(EKIND oP 0 1 8 2012 KW25 Mo

> Note: as can be seen in the illustration, the production data HW version, FW version and
production date, which have been programmed since 2012, can also be displayed with "Show
Production Info".

o From TwinCAT 3.1. build 4024.24 the functions FB_EcReadBIC and FB_EcReadBTN for reading
into the PLC and further eBIC auxiliary functions are available in the Tc2_EtherCAT Library from
v3.3.19.0.

 In the case of EtherCAT devices with CoE directory, the object 0x10E2:01 can additionally by used to
display the device's own eBIC; the PLC can also simply access the information here:

16 Version: 5.4 EL30xx
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> The device must be in SAFEOP/OP for access:

Index Hame Flags
1000 Devion bype RO
1008 Deviize name RO
1003 Hardware verson RO
1004, Softwars vermon RO
1008 Beatloader version RO

1010 Faestons defaull parameters RO
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T0EZ:01  Sublindex 001 RO

« - 10F0:0 Backup parsmeter handing RO

+ 10F3:0 Ciagnoais Hesloey RO
10F3 Actual Tams Stamp RO

Value

De15E 1389 (Z2342601)
ELM3I704-0000

1]

01

01270

3

4

31«

1P 153442 5ETHO0Oeko TKELMITDE
»1«

21 %

01 7027 7e

Q1 2P4E200100001%6

o the object 0x10E2 will be introduced into stock products in the course of a necessary firmware

revision.

o From TwinCAT 3.1. build 4024.24 the functions FB_EcCoEReadBIC and FB_EcCoEReadBTN for
reading into the PLC and further eBIC auxiliary functions are available in the Tc2_EtherCAT

Library from v3.3.19.0.

* Note: in the case of electronic further processing, the BTN is to be handled as a string(8); the identifier
"SBTN" is not part of the BTN.

» Technical background
The new BIC information is additionally written as a category in the ESI-EEPROM during the device
production. The structure of the ESI content is largely dictated by the ETG specifications, therefore the
additional vendor-specific content is stored with the help of a category according to ETG.2010. ID 03
indicates to all EtherCAT masters that they must not overwrite these data in case of an update or
restore the data after an ESI update.
The structure follows the content of the BIC, see there. This results in a memory requirement of
approx. 50..200 bytes in the EEPROM.

» Special cases

o If multiple, hierarchically arranged ESCs are installed in a device, only the top-level ESC carries

the eBIC Information.

o If multiple, non-hierarchically arranged ESCs are installed in a device, all ESCs carry the eBIC

Information.

o If the device consists of several sub-devices with their own identity, but only the top-level device is
accessible via EtherCAT, the eBIC of the top-level device is located in the CoE object directory
0x10E2:01 and the eBICs of the sub-devices follow in 0x10E2:nn.

Profibus/Profinet/DeviceNet... Devices

Currently, no electronic storage and readout is planned for these devices.

EL30xx

Version: 5.4
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2 Product description

2.1 EL300x

211 EL3001
2111 EL3001 - Introduction
Run LED —,'-n-..
EE : :
= ] : :
=
Tl
e e
Input 1 e 6 ole, -
- H : :
==
oV B8 —-uv ‘oo g
Power contact — =5 I :
+24V GND GND : g
GND - Bl —cno E’E, —
Power contact 0V _,. .:-gF—’(
- :
Shield 5! Shield |
ie Y +— Shiel : _—
EL001 T4
BECKHOFF L
L E'.:::!:BI H
Fig. 4: EL3001

Analog Input Terminal; 1 channel, 12 bits, -10 V ... +10 V, single-ended input

The EL3001 analog input terminal processes signals in the range from -10 to +10 V. The voltage is digitized
to a resolution of 12 bits and transmitted, electrically isolated, to the higher-level automation device.

The input channel of the EL3001 EtherCAT Terminal is a single-ended input and has an internal ground
potential that is not connected to the power contacts.

The EL3001 is the 1-channel version and is characterized by its fine granularity and electrical isolation.

Quick links
» EtherCAT basics

* Process data and operation modes [P 225]

* Object description and parameterization [P 251]
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21.1.2 EL3001 - Technical data
Technical data EL3001

analog inputs 1

Signal voltage -0V ...+10V
Internal resistance > 130 kQ
Resolution 12 bits (16 bits presentation))
Sampling type multiplex
Ground reference single ended
Conversion time (default setting: 50 Hz ~ |typ. 0.625 ms
filter)

Input filter cut-off frequency 1 kHz

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus typ. 130 mA

Distributed clocks support no

Support NoCoeStorage [»_125] yes

Electrical isolation 500 V (E-busl/field voltage)
Dielectric strength max. 30 V

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 70 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C...+85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [»_129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P_140

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

ATEX [»_131], cULus [» 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX I13GExnAIIC T4 Ge
EL30xx Version: 5.4 19
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2113 EL3001 - Connection, display and diagnostics
Run LED . '-.
| § :
m : a
— :
) |
== T
oot e 1P
Bl
N |
oV , +24V folo
Power contact —» 66 - NP g
24V GND GHD 5
==
GHD . Bl —cno 5‘?, -
Power contact 0V _, S
um -

Shield

Fig. 5: LED and connection EL3001

RUN *) |green |These LEDs indicate the terminal's operating state:

State of the EtherCAT State Machine [P 2111: INIT = initialization of the

terminal or BOOTSTRAP = function for firmware updates [P 499] of the
terminal

State of the EtherCAT State Machine: PREOP = function for mailbox
communication and different standard-settings set

State of the EtherCAT State Machine: SAFEOP = verification of the Sync

Manager [»_213] channels and the distributed clocks.
Outputs remain in safe state

RUN - LEDs

LED Color |Meaning
off
flashing
single flash
on

State of the EtherCAT State Machine: OP = normal operating state;
mailbox and process data communication is possible

*) If several RUN LEDs are present, all of them have the same function.
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EL3001 - Connection

Terminal point Description Internally connected Max. current carrying ca-

Name No. with connection pacity *)

Input 1 1 Input 1 - not applicable (voltage
input)

oV 2 oV negative power contact 1A

GND 3 Signal ground for input 1 7 40 mA

Shield 4 Shield (FE) 8; DIN rail 100 mA **)

n. c. 5 not connected - -

24V 6 24V positive power contact 1A

GND 7 Signal ground for input 1 3 40 mA

Shield 8 Shield (FE) 4; DIN rail 100 mA **)

*) Constant and peak value

**) Shield lines should be de-energized!

® Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"

EL30xx

Version: 5.4
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2.1.2 EL3002

21.21 EL3002 - Introduction

L

RunlED . yumy + RunLED

= : :
e : :
]
= -
Input 1 AH —mnput2 J,, J,, —
HL L
- :
- =
oV . O8 —av ‘oo ,@’
Power contact —— oi—+—1 :
24V 0 :
GND . EEI*_GND {532 —
Power contact 0V _, e
as
_ -
Shield 6 « Shield 4@ ——
BECKHOFF P
1 LT
Fig. 6: EL3002

Analog Input Terminal; 2 channels, 12 bits, -10 V ... +10 V, single-ended inputs

The EL3002 analog input terminal processes signals in the range from -10 to +10 V. The voltage is digitized
to a resolution of 12 bits and transmitted, electrically isolated, to the higher-level automation device.

The input channels of the EL3002 EtherCAT Terminal are single-ended inputs and have a common internal
ground potential, which is not connected to the power contacts.

The EL3001 is the 1-channel version and is characterized by its fine granularity and electrical isolation.

Quick links
» EtherCAT basics

* Process data and operation modes [P 225]

* Object description and parameterization [P 258]
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Product description

21.2.2 EL3002 - Technical data
Technical data EL3002

analog inputs 2

Signal voltage -0V ...+10V
Internal resistance > 130 kQ
Resolution 12 bits (16 bits presentation))
Sampling type multiplex
Ground reference single ended
Conversion time (default setting: 50 Hz ~ |typ. 0.625 ms
filter)

Input filter cut-off frequency 1 kHz

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus typ. 130 mA

Distributed clocks support no

Support NoCoeStorage [»_125] yes

Electrical isolation 500 V (E-busl/field voltage)
Dielectric strength max. 30 V

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 70 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C...+85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [»_129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P_140

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

ATEX [»_131], cULus [» 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX I13GExnAIIC T4 Ge
EL30xx Version: 5.4 23
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21.2.3 EL3002 - Connection, display and diagnostics
Run LED - '.r-. +— Run LED
- N
] :
e : :
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Input 1 A8 —mput2 J,, J, —
R By
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== |
oV B8 —-aav o9, g
Power contact —— = I .
24V 0 50 1] :
-
GND . & @l — oo IS% —
Power contact 0V _, o —
sl P

Shield

gto « Shield 4?_2 S

Fig. 7: LED and connection EL3002

RUN - LEDs

LED Color |Meaning
RUN *) |green |These LEDs indicate the terminal's operating state:

off State of the EtherCAT State Machine [P_211]: INIT = initialization of the
terminal or BOOTSTRAP = function for firmware updates [» 499] 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 [»_213] 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

*) If several RUN LEDs are present, all of them have the same function.
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EL3002 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

Input 1 1 Input 1 - not applicable (voltage input)
oV 2 oV negative power contact 1A

GND 3 Signal ground for input1 |7 40 mA

Shield 4 Shield (FE) 8; DIN rail 100 mA **)

Input 2 5 Input 2 - not applicable (voltage input)
24V 6 24V positive power contact 1A

GND 7 Signal ground for input2 |3 40 mA

Shield 8 Shield (FE) 4; DIN rail 100 mA **)

*) Constant and peak value

**) Shield lines should be de-energized!

® Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"

EL30xx

Version: 5.4
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213 EL3004

2.1.31 EL3004 - Introduction
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+— Run LED

l

. "

Run LED .

Power contact 0 V —

T
Input 1 AA# —nput2 rL IL
ol | e
0 G0 i
- .
GND , GND i :
Power contact —» 6 6 - =£'?ﬁ=—{
+24V B
. = '
put 3 Al —mout4 F O
E! .'_{

>Hg >0
>HgE

GND
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Fig. 8: EL3004

Analog Input Terminal; 4 channels, 12 bits, -10 V ... +10 V, single-ended inputs

The EL3004 analog input terminal processes signals in the range from -10 to +10 V. With a resolution of
12 bits, the voltage is digitized and transported, electrically isolated, to the higher-level automation device.
The power contacts are connected through.

In the EL3004 EtherCAT Terminal the four single-ended inputs are configured as 2-wire versions and have a
common internal ground potential, which is not connected to the power contacts.

Quick links
» EtherCAT basics

* Process data and operation modes [P 225]

* Object description and parameterization [P 266]
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21.3.2 EL3004 - Technical data
Technical data EL3004

analog inputs 4

Signal voltage -0V ...+10V
Internal resistance > 130 kQ
Resolution 12 bits (16 bits presentation))
Sampling type multiplex
Ground reference single ended
Conversion time (default setting: 50 Hz ~ |typ. 0.625 ms
filter)

Input filter cut-off frequency 1 kHz

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus typ. 130 mA

Distributed clocks support no

Support NoCoeStorage [»_125] yes

Electrical isolation 500 V (E-busl/field voltage)
Dielectric strength max. 30 V

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 70 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C...+85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [»_129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P_140

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

ATEX [»_131], cULus [» 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX I13GExnAIIC T4 Ge
EL30xx Version: 5.4 27
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21.3.3 EL3004 - Connection, display and diagnostics
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Fig. 9: LED EL3004

RUN - LEDs

LED Color |Meaning
RUN *) |green |These LEDs indicate the terminal's operating state:

off State of the EtherCAT State Machine [P 2111: INIT = initialization of the
terminal or BOOTSTRAP = function for firmware updates [» 499] 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 [» 213] 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

*) If several RUN LEDs are present, all of them have the same function.
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EL3004 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

Input 1 1 Input 1 - not applicable (voltage input)
GND 2 Signal ground for input 1 |4,6,8 40 mA

Input 3 3 Input 3 - not applicable (voltage input)
GND 4 Signal ground for input3 |2,6,8 40 mA

Input 2 5 Input 2 - not applicable (voltage input)
GND 6 Signal ground for input2 |2,4,8 40 mA

Input 4 7 Input 4 - not applicable (voltage input)
GND 8 Signal ground for input4 |2,4,6 40 mA

*) Constant and peak value

® Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"

EL30xx

Version: 5.4
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21.4

2.1.41
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Fig. 10: EL3008

Analog Input Terminal; 8 channels, 12 bits, -10 V ... +10 V, single-ended inputs

EL3008

EL3008 - Introduction
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The EL3008 analog input terminal processes signals in the range from -10 to +10 V. With a resolution of
12 bits, the voltage is digitized and transported, electrically isolated, to the higher-level automation device.

The power contacts are

connected through.

The EL3008 combines eight channels in one housing. The reference ground for the inputs is the 0 V power

contact.

Quick links
» EtherCAT basics

* Process data and operation modes [P 225]

* Object description and parameterization [P 275]
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21.4.2 EL3008 - Technical data
Technical data EL3008

analog inputs 8

Signal voltage -0V ...+10V
Internal resistance > 130 kQ
Resolution 12 bits (16 bits presentation))
Sampling type multiplex
Ground reference single ended
Conversion time (default setting: 50 Hz  |typ. 1.25 ms
filter)

Input filter cut-off frequency 1 kHz

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus typ. 130 mA

Distributed clocks support no

Support NoCoeStorage [»_125] yes

Electrical isolation 500 V (E-busl/field voltage)
Dielectric strength max. 30 V

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 70 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C...+85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [»_129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P_140

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

ATEX [»_131], cULus [» 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX I13GExnAIIC T4 Ge
EL30xx Version: 5.4 31
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2143 EL3008 - Connection, display and diagnostics
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Fig. 11: LED EL3008
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RUN *) |green |These LEDs indicate the terminal's operating state:

State of the EtherCAT State Machine [» 2111: INIT = initialization of the

terminal or BOOTSTRAP = function for firmware updates [» 499] of the
terminal

State of the EtherCAT State Machine: PREOP = function for mailbox
communication and different standard-settings set

State of the EtherCAT State Machine: SAFEOP = verification of the Sync

Manager [» 213] channels and the distributed clocks.
Outputs remain in safe state

RUN - LEDs

LED Color |Meaning
off
flashing
single flash
on

State of the EtherCAT State Machine: OP = normal operating state;
mailbox and process data communication is possible

*) If several RUN LEDs are present, all of them have the same function.

32

Version: 5.4 EL30xx



BEGKHOFF Product description

EL3008 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

Input 1 1 Input 1 - not applicable (voltage input)
Input 3 2 Input 3 - not applicable (voltage input)
Input 5 3 Input 5 - not applicable (voltage input)
Input 7 4 Input 7 - not applicable (voltage input)
Input 2 5 Input 2 - not applicable (voltage input)
Input 4 6 Input 4 - not applicable (voltage input)
Input 6 7 Input 6 - not applicable (voltage input)
Input 8 8 Input 8 - not applicable (voltage input)

*) Constant and peak value

® Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"
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2.2 EL301x
2.21 EL3011
2.211 EL3011 - Introduction
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Fig. 12: EL3011

Analog Input Terminal; 1 channel, 12 bits, 0 ... 20 mA, differential input

The EL3011 analog input terminal processes signals in the range from 0 to 20 mA. The current is digitized to
a resolution of 12 bits and transported, electrically isolated, to the higher-level automation device. The input
channel of the EL3011 EtherCAT Terminal is a differential input and has an internal ground potential that is
not connected to the power contacts.

Overcurrent is displayed not only in the process image, but also by an error LED.

The EL3011 is the 1-channel version and is characterized by its fine granularity and electrical isolation.

Quick links
» EtherCAT basics

* Process data and operation modes [P 225]

* Object description and parameterization [P 288]
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221.2 EL3011 - Technical data
Technical data EL3011

analog inputs 1

Signal current 0...20 mA

Internal resistance 85 Q typ. + diode voltage
Input filter cut-off frequency 1 kHz

Common-mode voltage U, max. 10 V

Conversion time (default setting: 50 Hz
filter)

typ. 0.625 ms default, configurable

Resolution 12 bits (16 bits presentation, including sign)
Sampling type multiplex

Ground reference differential

Support NoCoeStorage [»_125] yes

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus

typ. 130 mA

Electrical isolation

500 V (E-busl/field voltage)

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 55 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C ... +85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [ 129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P 140]

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

ATEX [P 131], cULus [P 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX II13GExnAIIC T4 Ge
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EL3011 - Connection, display and diagnostics
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Fig. 13: RUN and ERROR LED EL3011

LED Color |Meaning
RUN *) green |These LEDs indicate the terminal's operating state:
off State of the EtherCAT State Machine [P 211]: INIT = initialization of the
terminal or BOOTSTRAP = function for firmware updates [P 499] 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 [P 213] 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
ERROR |red Fault indication for broken wire and if the measuring range for the respective channel
**) is exceeded (under- or overrun)

*) If several RUN LEDs are present, all of them have the same function.
**) The error display shows the signal processing state for each channel.

® Overcurrent protection of the 20 mA inputs

1 The current inputs are protected against damage by overcurrent by an internal current limitation,
currents > 30mA may occur. In the event of a fault, the current limiter must not be overloaded by a

voltage > 30V from the source device.

Overcurrent is displayed in the process image as "Overrange". After occurrence, the error condition
must be stopped immediately, the source device switched off or disconnected from the input termi-
nal. If the error condition persists for a longer period of time, the internal terminal current limitation
reduces the absorbed signal current for thermal reasons, depending on the ambient conditions also

below 20 mA.
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EL3011 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

+ Input 1 1 + Input 1 - 40 mA

- Input 1 2 - Input 1 - 40 mA

GND 3 Signal ground for input1 |7 40 mA

Shield 4 Shield (FE) 8; DIN rail 100 mA **)

n.c. 5 not connected - -

n.c. 6 not connected - -

GND 7 Signal ground for input1 |3 40 mA

Shield 8 Shield (FE) 4; DIN rail 100 mA **)

*) Constant and peak value

**) Shield lines should be de-energized!

® Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"

EL30xx

Version: 5.4
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2.2.2 EL3012

2.2.21 EL3012 - Introduction
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Fig. 14: EL3012

Analog Input Terminals; 1 and 2 channel, 12 bit, 0 ... 20 mA, differential inputs

The EL3011 and EL3012 analog input terminals process signals in the range between 0 and 20 mA. The
current is digitized to a resolution of 12 bits, and is transmitted, in an electrically isolated form, to the higher-
level automation device. The input channels of the EL3011/EL3012 EtherCAT Terminals are differential

inputs and have a common internal ground potential, which is not connected to the power contacts.

Overcurrent is displayed not only in the process image, but also by an error LED for each channel.

The EL3011 is the single-channel version and is characterized by its fine granularity and electrical isolation.
The EL3012 combines two channels in one housing

Quick links
e EtherCAT basics

* Process data and operation modes [P 225]

* Object description and parameterization [P _295]
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22.2.2 EL3012 - Technical data
Technical data EL3012

analog inputs 2

Signal current 0...20 mA

Internal resistance 85 Q typ. + diode voltage
Input filter cut-off frequency 1 kHz

Common-mode voltage U, max. 10 V

Conversion time (default setting: 50 Hz
filter)

typ. 0.625 ms default, configurable

Resolution 12 bits (16 bits presentation, including sign)
Sampling type multiplex

Ground reference differential

Support NoCoeStorage [»_125] yes

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus

typ. 130 mA

Electrical isolation

500 V (E-busl/field voltage)

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 55 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C ... +85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [ 129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P 140]

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

ATEX [P 131], cULus [P 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX II13GExnAIIC T4 Ge
EL30xx Version: 5.4 39




Product description

BECKHOFF

2223 EL3012 - Connection, display and diagnostics
J C ATy
Run LED . Run LED :
Error LEDT < _EmorlLEDZ | :
=m : g
== 5 ;
S -;
1S
+input 1 +input 2 : J> i
66 -
A1 i
A L
dnput 1 6 6 «_ -input 2 i i
Power contact E (¥
24V 0 6 T
56 5
GND \ +«_ GHD Nes
Power contact 0V __ .. ; .'f::
== '
Shield 6 +_ Shield

Fig. 15: RUN and ERROR LED EL3012

LED Color |Meaning
RUN *) green These LEDs indicate the terminal's operating state:
off State of the EtherCAT State Machine [» 211]: INIT = initialization of the
terminal or BOOTSTRAP = function for firmware updates [P 499] 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 [»_213] 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
ERROR red Fault indication for broken wire and if the measuring range for the respective channel
**) is exceeded (under- or overrun)

*) If several RUN LEDs are present, all of them have the same function.
**) The error display shows the signal processing state for each channel.

1

Overcurrent protection of the 20 mA inputs

The current inputs are protected against damage by overcurrent by an internal current limitation,
currents > 30mA may occur. In the event of a fault, the current limiter must not be overloaded by a
voltage > 30V from the source device.

Overcurrent is displayed in the process image as "Overrange". After occurrence, the error condition
must be stopped immediately, the source device switched off or disconnected from the input termi-
nal. If the error condition persists for a longer period of time, the internal terminal current limitation

reduces the absorbed signal current for thermal reasons, depending on the ambient conditions also
below 20 mA.
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EL3012 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

+ Input 1 1 + Input 1 - 40 mA

- Input 1 2 - Input 1 - 40 mA

GND 3 Signal ground for input1 |7 40 mA

Shield 4 Shield (FE) 8; DIN rail 100 mA **)

+ Input 2 5 + Input 2 - 40 mA

- Input 2 6 - Input 2 - 40 mA

GND 7 Signal ground for input2 |3 40 mA

Shield 8 Shield (FE) 4; DIN rail 100 mA **)

*) Constant and peak value

**) Shield lines should be de-energized!

® Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"

EL30xx

Version: 5.4
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2.2.3 EL3014

2.2.31 EL3014 - Introduction
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Fig. 16: EL3014

Analog Input Terminals; 4 channel, 12 bits, 0 ... 20 mA, differential inputs

The EL3014 analog input terminal handles signals in the range from 0 to 20 mA. The current is digitized to a
resolution of 12 bits, and is transmitted, in an electrically isolated form, to the higher-level automation device.
The input channels of the EtherCAT Terminal are differential inputs and have a common reference ground,

which is connected to the 0 V power contact.

Overcurrent is displayed not only in the process image, but also by an error LED for each channel.

Quick links

» EtherCAT basics

» Process data and operation modes [» 225]

* Object description and parameterization [P _303]
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2.2.3.2 EL3014 - Technical data
Technical data EL3014

analog inputs 4

Signal current 0...20 mA

Internal resistance 85 Q typ. + diode voltage
Input filter cut-off frequency 1 kHz

Common-mode voltage U, max. 10 V

Conversion time (default setting: 50 Hz
filter)

typ. 0.625 ms default, configurable

Resolution

12 bits (16 bits presentation, including sign)

Sampling type multiplex
Ground reference differential
Support NoCoeStorage [>_125 yes

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus

typ. 130 mA

Electrical isolation

500 V (E-busl/field voltage)

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 55 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C ... +85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [ 129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P 140]

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

ATEX [P 131], cULus [P 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX II13GExnAIIC T4 Ge
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2233 EL3014 - Connection, display and diagnostics
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Fig. 17: RUN and ERROR LED EL3014

LED Color |Meaning
RUN *) green These LEDs indicate the terminal's operating state:
off State of the EtherCAT State Machine [» 211]: INIT = initialization of the
terminal or BOOTSTRAP = function for firmware updates [P 499] 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 [»_213] 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
ERROR red Fault indication for broken wire and if the measuring range for the respective channel
**) is exceeded (under- or overrun)

*) If several RUN LEDs are present, all of them have the same function.
**) The error display shows the signal processing state for each channel.
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EL3014 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

+ Input 1 1 + Input 1 - 40 mA

- Input 1 2 - Input 1 - 40 mA

+ Input 3 3 + Input 3 - 40 mA

- Input 3 4 - Input 3 - 40 mA

+ Input 2 5 + Input 2 - 40 mA

- Input 2 6 - Input 2 - 40 mA

+ Input 4 7 + Input 4 - 40 mA

- Input 4 8 - Input 4 - 40 mA

*) Constant and peak value

1

i o

Overcurrent protection of the 20 mA inputs

The current inputs are protected against damage by overcurrent by an internal current limitation,
currents > 30mA may occur. In the event of a fault, the current limiter must not be overloaded by a
voltage > 30V from the source device.

Overcurrent is displayed in the process image as "Overrange". After occurrence, the error condition
must be stopped immediately, the source device switched off or disconnected from the input termi-
nal. If the error condition persists for a longer period of time, the internal terminal current limitation
reduces the absorbed signal current for thermal reasons, depending on the ambient conditions also
below 20 mA.

Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"

EL30xx
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2.3 EL302x

2.31 EL3021

2.311 EL3021 - Introduction

Error LED1

W
Run LED . ;

+nput 1

Shield

Fig. 18: EL3021

Analog Input Terminal; 1 channel, 12 bits, 4 ... 20 mA, differential input

The EL3021 analog input terminal processes signals in the range from 4 to 20 mA. The current is digitized to
a resolution of 12 bits and transported, electrically isolated, to the higher-level automation device. The input
channel of the EtherCAT Terminals is a differential input and has an internal ground potential that is not
connected to the power contacts.

Overcurrent and wire break are displayed not only in the process image, but also by an error LED.

The EL3021 is the 1-channel version and is characterized by its fine granularity and electrical isolation.

Quick links
» EtherCAT basics

» Process data and operation modes [P 225]

* Object description and parameterization [P 312]
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2.31.2 EL3021 - Technical data
Technical data EL3021

analog inputs 1

Signal current 4..20mA

Internal resistance 85 Q typ. + diode voltage
Input filter cut-off frequency 1 kHz

Common-mode voltage U, max. 10 V

Conversion time (default setting: 50 Hz
filter)

typ. 0.625 ms default, configurable

Resolution 12 bits (16 bits presentation, including sign)
Sampling type multiplex

Ground reference differential

Support NoCoeStorage [»_125] yes

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus

typ. 130 mA

Electrical isolation

500 V (E-busl/field voltage)

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 55 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C ... +85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [ 129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P 140]

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

ATEX [P 131], cULus [P 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX II13GExnAIIC T4 Ge
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2.31.3
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EL3021 - Connection, display and diagnostics

san J1

Fig. 19: RUN and ERROR LED EL3021

LED Color |Meaning
RUN *) green |These LEDs indicate the terminal's operating state:
off State of the EtherCAT State Machine [ 211]: INIT = initialization of the
terminal or BOOTSTRAP = function for firmware updates [» 499] 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 [P 213] 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
ERROR |red Fault indication for broken wire and if the measuring range for the respective channel
**) is exceeded (under- or overrun)

*) If several RUN LEDs are present, all of them have the same function.
**) The error display shows the signal processing state for each channel.

1

Overcurrent protection of the 20 mA inputs

The current inputs are protected against damage by overcurrent by an internal current limitation,
currents > 30mA may occur. In the event of a fault, the current limiter must not be overloaded by a
voltage > 30V from the source device.

Overcurrent is displayed in the process image as "Overrange". After occurrence, the error condition
must be stopped immediately, the source device switched off or disconnected from the input termi-
nal. If the error condition persists for a longer period of time, the internal terminal current limitation

reduces the absorbed signal current for thermal reasons, depending on the ambient conditions also

below 20 mA.
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EL3021 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

+ Input 1 1 + Input 1 - 40 mA

- Input 1 2 - Input 1 - 40 mA

GND 3 Signal ground for input1 |7 40 mA

Shield 4 Shield (FE) 8; DIN rail 100 mA **)

n.c. 5 not connected - -

n.c. 6 not connected - -

GND 7 Signal ground for input1 |3 40 mA

Shield 8 Shield (FE) 4; DIN rail 100 mA **)

*) Constant and peak value

**) Shield lines should be de-energized!

® Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"

EL30xx

Version: 5.4
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2.3.2 EL3022

2.3.21 EL3022 - Introduction
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Fig. 20: EL3022

Analog Input Terminal; 2 channels, 12 bits, 4 ... 20 mA, differential inputs

The EL3022 analog input terminal processes signals in the range from 4 to 20 mA. The current is digitized to
a resolution of 12 bits and transported, electrically isolated, to the higher-level automation device. The input
channels of the EtherCAT Terminal are differential inputs and have a common internal ground potential,

which is not connected to the power contacts.

Overcurrent and wire break are displayed not only in the process image, but also by an error LED for each

channel.

Quick links
» EtherCAT basics

* Process data and operation modes [P 225]

* Object description and parameterization [P 319]
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2.3.2.2 EL3022 - Technical data
Technical data EL3022

analog inputs 2

Signal current 4..20mA

Internal resistance 85 Q typ. + diode voltage
Input filter cut-off frequency 1 kHz

Common-mode voltage U, max. 10 V

Conversion time (default setting: 50 Hz
filter)

typ. 0.625 ms default, configurable

Resolution 12 bits (16 bits presentation, including sign)
Sampling type multiplex

Ground reference differential

Support NoCoeStorage [»_125] yes

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus

typ. 130 mA

Electrical isolation

500 V (E-busl/field voltage)

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 55 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C ... +85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [ 129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P 140]

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

ATEX [P 131], cULus [P 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX II13GExnAIIC T4 Ge
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23.23 EL3022 - Connection, display and diagnostics
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Fig. 21: RUN and ERROR LED EL3022

LED Color |Meaning
RUN *) green |These LEDs indicate the terminal's operating state:
off State of the EtherCAT State Machine [» 2111 INIT = initialization of the
terminal or BOOTSTRAP = function for firmware updates [» 499] 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 [» 213] 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
ERROR |red Fault indication for broken wire and if the measuring range for the respective channel
**) is exceeded (under- or overrun)

*) If several RUN LEDs are present, all of them have the same function.
**) The error display shows the signal processing state for each channel.

® Overcurrent protection of the 20 mA inputs

1 The current inputs are protected against damage by overcurrent by an internal current limitation,
currents > 30mA may occur. In the event of a fault, the current limiter must not be overloaded by a
voltage > 30V from the source device.

Overcurrent is displayed in the process image as "Overrange". After occurrence, the error condition
must be stopped immediately, the source device switched off or disconnected from the input termi-
nal. If the error condition persists for a longer period of time, the internal terminal current limitation
reduces the absorbed signal current for thermal reasons, depending on the ambient conditions also
below 20 mA.
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EL3022 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

+ Input 1 1 + Input 1 - 40 mA

- Input 1 2 - Input 1 - 40 mA

GND 3 Signal ground for input1 |7 40 mA

Shield 4 Shield (FE) 8; DIN rail 100 mA **)

+ Input 2 5 + Input 2 - 40 mA

- Input 2 6 - Input 2 - 40 mA

GND 7 Signal ground for input2 |3 40 mA

Shield 8 Shield (FE) 4; DIN rail 100 mA **)

*) Constant and peak value

**) Shield lines should be de-energized!

® Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"

EL30xx

Version: 5.4
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2.3.3 EL3024

2.3.3.1 EL3024 - Introduction
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Fig. 22: EL3024

Analog Input Terminals; 4 channel, 12 bits, 4 ... 20 mA, differential inputs

The EL3024 analog input terminal handles signals in the range from 4 to 20 mA. The current is digitized to a
resolution of 12 bits, and is transmitted, in an electrically isolated form, to the higher-level automation device.
The input channels of the EtherCAT Terminal are differential inputs and have a common reference ground,
which is connected to the 0 V power contact.

Overcurrent and open circuit are displayed not only in the process image, but also by an error LED for each
channel.

Quick links
« EtherCAT basics

* Process data and operation modes [P 225]

* Object description and parameterization [P _327]
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2.3.3.2 EL3024 - Technical data
Technical data EL3024

analog inputs 4

Signal current 4..20mA

Internal resistance 85 Q typ. + diode voltage
Input filter cut-off frequency 1 kHz

Common-mode voltage U, max. 10 V

Conversion time (default setting: 50 Hz
filter)

typ. 0.625 ms default, configurable

Resolution

12 bits (16 bits presentation, including sign)

Sampling type multiplex
Ground reference differential
Support NoCoeStorage [>_125 yes

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus

typ. 130 mA

Electrical isolation

500 V (E-busl/field voltage)

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 55 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C ... +85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [ 129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P 140]

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

ATEX [P 131], cULus [P 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX II13GExnAIIC T4 Ge
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2.3.3.3 EL3024 - Connection, display and diagnostics
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Fig. 23: EL3024
LED Color |Meaning
RUN *) green |These LEDs indicate the terminal's operating state:
off State of the EtherCAT State Machine [» 211]: INIT = initialization of the
terminal or BOOTSTRAP = function for firmware updates [P 499] 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 [» 213] 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

ERROR |red

Fault indication for broken wire and if the measuring range for the respective channel
**) is exceeded (under- or overrun)

*) If several RUN LEDs are present, all of them have the same function.
**) The error display shows the signal processing state for each channel.
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EL3024 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

+ Input 1 1 + Input 1 - 40 mA

- Input 1 2 - Input 1 - 40 mA

+ Input 3 3 + Input 3 - 40 mA

- Input 3 4 - Input 3 - 40 mA

+ Input 2 5 + Input 2 - 40 mA

- Input 2 6 - Input 2 - 40 mA

+ Input 4 7 + Input 4 - 40 mA

- Input 4 8 - Input 4 - 40 mA

*) Constant and peak value

1

i o

Overcurrent protection of the 20 mA inputs

The current inputs are protected against damage by overcurrent by an internal current limitation,
currents > 30mA may occur. In the event of a fault, the current limiter must not be overloaded by a
voltage > 30V from the source device.

Overcurrent is displayed in the process image as "Overrange". After occurrence, the error condition
must be stopped immediately, the source device switched off or disconnected from the input termi-
nal. If the error condition persists for a longer period of time, the internal terminal current limitation
reduces the absorbed signal current for thermal reasons, depending on the ambient conditions also
below 20 mA.

Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"
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2.4 EL304x
2.41 EL3041
2411 EL3041 - Introduction
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ov — oV
Power contact 0V — =
“
)]
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.. <« Shield

Fig. 24: EL3041

Analog Input Terminal; 1 channel, 12 bits, 0 ... 20 mA, single-ended input

The job of the EL3041 analog input terminal is to supply power to measuring transducers located in the field,
and to transmit analog measuring signals, electrically isolated, to the automation device. The voltage for the
sensors is supplied to the terminals via the power contacts. The EtherCAT Terminal indicates overload via

error LEDs.

The power contacts can optionally be supplied with operating voltage in the standard way or via a power
supply terminal (EL9xxx) with electrical isolation. The input electronics is independent of the supply voltage

of the power contacts.

The 0 V power contact is the reference potential for the input.

Quick links
» EtherCAT basics

* Process data and operation modes [P 225]

* Object description and parameterization [P _336]
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241.2 EL3041 - Technical data
Technical data EL3041

analog inputs 1

Signal current 0mA ...20 mA
Internal resistance typ. 85 Q
Resolution 12 bits (16 bits presentation)
Sampling type multiplex
Ground reference single ended
Conversion time (default setting: 50 Hz ~ |typ. 0.625 ms
filter)

Input filter cut-off frequency 1 kHz

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus typ. 130 mA

Distributed clocks support no

Support NoCoeStorage [»_125] yes

Electrical isolation 500 V (E-busl/field voltage)
Dielectric strength max. 30 V

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 60 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C...+85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [»_129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P_140

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

GL, ATEX [ 131], cULus [» 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX I13GExnAIIC T4 Ge
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2413 EL3041 - Connection, display and diagnostics
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Fig. 25: RUN and ERROR LED EL3041

LED Color |Meaning
RUN *) green |These LEDs indicate the terminal's operating state:
off State of the EtherCAT State Machine [P 211]: INIT = initialization of the
terminal or BOOTSTRAP = function for firmware updates [» 499] 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 [» 213] 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
ERROR |red Fault indication for broken wire and if the measuring range for the respective channel
**) is exceeded (under- or overrun)

*) If several RUN LEDs are present, all of them have the same function.
**) The error display shows the signal processing state for each channel.
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EL3041 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

Input 1 1 Input 1 - 40 mA

24V 2 24V 6; positive power contact |1 A

oV 3 ov 7; negative power contact |1 A

Shield 4 Shield (FE) 8, DIN rail 100 mA **)

n. c. 5 not connected -

24V 6 24V 2; positive power contact |1 A

oV 7 oV 3; negative power contact |1 A

Shield 8 Shield (FE) 4, DIN rail 100 mA **)

*) Constant and peak value

**) Shield lines should be de-energized!

1

jio

Overcurrent protection of the 20 mA inputs

The current inputs are protected against damage by overcurrent by an internal current limitation,
currents > 30mA may occur. In the event of a fault, the current limiter must not be overloaded by a
voltage > 30V from the source device.

Overcurrent is displayed in the process image as "Overrange". After occurrence, the error condition
must be stopped immediately, the source device switched off or disconnected from the input termi-
nal. If the error condition persists for a longer period of time, the internal terminal current limitation
reduces the absorbed signal current for thermal reasons, depending on the ambient conditions also
below 20 mA.

Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"
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24.2 EL3042

24.21 EL3042 - Introduction
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Fig. 26: EL3042

Analog Input Terminal; 2 channels, 12 bits, 0 ... 20 mA, single-ended inputs

The job of the EL3042 analog input terminal is to supply power to measuring transducers located in the field,
and to transmit analog measuring signals, electrically isolated, to the automation device. The voltage for the
sensors is supplied to the terminals via the power contacts. The EtherCAT Terminals indicate overload via

error LEDs.

The power contacts can optionally be supplied with operating voltage in the standard way or via a power
supply terminal (EL9xxx) with electrical isolation. The input electronics are independent of the supply voltage

of the power contacts.

The 0 V power contact is the reference potential for the inputs.

Quick links
« EtherCAT basics

» Process data and operation modes [P 225]

* Object description and parameterization [P _343]

62 Version: 5.4

EL30xx


https://infosys.beckhoff.com/content/1033/ethercatsystem/index.html

BECKHOFF

Product description

24.2.2 EL3042 - Technical data
Technical data EL3042

analog inputs 2

Signal current 0mA ...20 mA
Internal resistance typ. 85 Q
Resolution 12 bits (16 bits presentation)
Sampling type multiplex
Ground reference single ended
Conversion time (default setting: 50 Hz ~ |typ. 0.625 ms
filter)

Input filter cut-off frequency 1 kHz

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus typ. 130 mA

Distributed clocks support no

Support NoCoeStorage [»_125] yes

Electrical isolation 500 V (E-busl/field voltage)
Dielectric strength max. 30 V

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 60 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C...+85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [»_129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P_140

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

GL, ATEX [ 131], cULus [» 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX I13GExnAIIC T4 Ge
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2423 EL3042 - Connection, display and diagnostics
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Fig. 27: RUN and ERROR LED EL3042
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LED Color |Meaning

RUN *) green These LEDs indicate the terminal's operating state:

off State of the EtherCAT State Machine [» 211]: INIT = initialization of the

terminal

terminal or BOOTSTRAP = function for firmware updates [» 499] of the

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 [»_213] 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
ERROR red Fault indication for broken wire and if the measuring range for the respective channel
**) is exceeded (under- or overrun)

*) If several RUN LEDs are present, all of them have the same function.
**) The error display shows the signal processing state for each channel.
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EL3042 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

Input 1 1 Input 1 - 40 mA

24V 2 24V 6; positive power contact |1 A

oV 3 ov 7; negative power contact |1 A

Shield 4 Shield (FE) 8; DIN rail 100 mA **)

Input 2 5 Input 2 - 40 mA

24V 6 24V 2; positive power contact |1 A

oV 7 oV 3; negative power contact |1 A

Shield 8 Shield (FE) 4; DIN rail 100 mA **)

*) Constant and peak value

**) Shield lines should be de-energized!

1

jio

Overcurrent protection of the 20 mA inputs

The current inputs are protected against damage by overcurrent by an internal current limitation,
currents > 30mA may occur. In the event of a fault, the current limiter must not be overloaded by a
voltage > 30V from the source device.

Overcurrent is displayed in the process image as "Overrange". After occurrence, the error condition
must be stopped immediately, the source device switched off or disconnected from the input termi-
nal. If the error condition persists for a longer period of time, the internal terminal current limitation
reduces the absorbed signal current for thermal reasons, depending on the ambient conditions also
below 20 mA.

Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"
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2.4.3 EL3044
2.4.31 EL3044 - Introduction
Pa—
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Fig. 28: EL3044

Analog Input Terminal; 4 channels, 12 bits, 0 ... 20 mA, single-ended inputs

+24

The EL3044 analog input terminal processes signals in the range from 0 to 20 mA. The current is digitized to
a resolution of 12 bits and transported, electrically isolated, to the higher-level automation device.
The power contacts are connected through. The EtherCAT Terminals indicate overload via error LEDs.

In the EL3044 EtherCAT Terminal the four single-ended inputs are configured as 2-wire versions and have a

common internal ground potential, which is not connected to the power contacts.

Quick links

» EtherCAT basics

* Process data and operation modes [P 225]

* Object description and parameterization [P 351]
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24.3.2 EL3044 - Technical data
Technical data EL3044

analog inputs 4

Signal current 0mA ...20 mA
Internal resistance typ. 85 Q
Resolution 12 bits (16 bits presentation)
Sampling type multiplex
Ground reference single ended
Conversion time (default setting: 50 Hz ~ |typ. 0.625 ms
filter)

Input filter cut-off frequency 1 kHz

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus typ. 130 mA

Distributed clocks support no

Support NoCoeStorage [»_125] yes

Electrical isolation 500 V (E-busl/field voltage)
Dielectric strength max. 30 V

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 60 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C...+85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [»_129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P_140

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

GL, ATEX [P 131], cFMus [»_134], IECEx [P 132], cULus [» 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex markings

Standard Marking
ATEX 113G ExnAIIC T4 Gc
13D ExtcllIC T135°C Dc
IECEX Ex nA lIC T4 Gc
Ex tc IlIC T135 °C Dc
cFMus Class |, Division 2, Groups A, B, C, D
Class |, Zone 2, AEx/Ex ec IIC T4 Gc
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2433 EL3044 - Connection, display and diagnostics
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Fig. 29: RUN and ERROR LED EL3044
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LED Color |Meaning
RUN *) green |These LEDs indicate the terminal's operating state:
off State of the EtherCAT State Machine [» 211]: INIT = initialization of the
terminal or BOOTSTRAP = function for firmware updates [P 499] 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 [» 213] 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
ERROR red Fault indication for broken wire and if the measuring range for the respective channel
**) is exceeded (under- or overrun)

*) If several RUN LEDs are present, all of them have the same function.
**) The error display shows the signal processing state for each channel.
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EL3044 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

Input 1 1 Input 1 - 40 mA

GND 2 Signal ground for input1 4,6, 8 40 mA

Input 3 3 Input 3 - 40 mA

GND 4 Signal ground for input3 |2, 6, 8 40 mA

Input 2 5 Input 2 - 40 mA

GND 6 Signal ground for input2 (2,4, 8 40 mA

Input 4 7 Input 4 - 40 mA

GND 8 Signal ground for input4 |2, 4,6 40 mA

*) Constant and peak value

1

i o

Overcurrent protection of the 20 mA inputs

The current inputs are protected against damage by overcurrent by an internal current limitation,
currents > 30mA may occur. In the event of a fault, the current limiter must not be overloaded by a
voltage > 30V from the source device.

Overcurrent is displayed in the process image as "Overrange". After occurrence, the error condition
must be stopped immediately, the source device switched off or disconnected from the input termi-
nal. If the error condition persists for a longer period of time, the internal terminal current limitation
reduces the absorbed signal current for thermal reasons, depending on the ambient conditions also
below 20 mA.

Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"
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244 EL3048
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Fig. 30: EL3048

Analog Input Terminal; 8 channels, 12 bits, 0 ..

EL3048 - Introduction
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. 20 mA, single-ended inputs

The EL3048 analog input terminal processes signals in the range from 0 to 20 mA. The current is digitized to
a resolution of 12 bits and transported, electrically isolated, to the higher-level automation device.
The power contacts are connected through. The EtherCAT Terminals indicate overload via error LEDs.

The EL3048 combines eight channels in one housing. The reference ground for the inputs is the 0 V power

contact.

Quick links
e EtherCAT basics

» Process data and operation modes [P 225]

* Object description and parameterization [P 360]
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2442 EL3048 - Technical data
Technical data EL3048

analog inputs 8

Signal current 0mA ...20 mA
Internal resistance typ. 85 Q
Resolution 12 bits (16 bits presentation)
Sampling type multiplex
Ground reference single ended
Conversion time (default setting: 50 Hz  |typ. 1.25 ms
filter)

Input filter cut-off frequency 1 kHz

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus typ. 130 mA

Distributed clocks support no

Support NoCoeStorage [»_125] yes

Electrical isolation 500 V (E-busl/field voltage)
Dielectric strength max. 30 V

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 60 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C...+85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [»_129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P_140

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

ATEX [»_131], cULus [» 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX I13GExnAIIC T4 Ge
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EL3048 - Connection, display and diagnostics
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Fig. 31: EL3048
LED Color |Meaning

ERROR **) |red
is exceeded

Fault indication for broken wire and if the measuring range for the respective channel

**) The error display shows the signal processing state for each channel

EL3048 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

Input 1 1 Input 1 - 40 mA

Input 3 2 Input 3 - 40 mA

Input 5 3 Input 5 - 40 mA

Input 7 4 Input 7 - 40 mA

Input 2 5 Input 2 - 40 mA

Input 4 6 Input 4 - 40 mA

Input 6 7 Input 6 - 40 mA

Input 8 8 Input 8 - 40 mA

*) Constant and peak value
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Overcurrent protection of the 20 mA inputs

The current inputs are protected against damage by overcurrent by an internal current limitation,
currents > 30mA may occur. In the event of a fault, the current limiter must not be overloaded by a
voltage > 30V from the source device.

Overcurrent is displayed in the process image as "Overrange". After occurrence, the error condition
must be stopped immediately, the source device switched off or disconnected from the input termi-
nal. If the error condition persists for a longer period of time, the internal terminal current limitation
reduces the absorbed signal current for thermal reasons, depending on the ambient conditions also
below 20 mA.

Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"
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2.5 EL305x

2.51 EL3051

2511 EL3051 - Introduction
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Fig. 32: EL3051

Analog Input Terminal; 1 channel, 12 bits, 4 ... 20 mA, single-ended input

The job of the EL3051 analog input terminal is to supply power to measuring transducers located in the field,
and to transmit analog measuring signals, electrically isolated, to the automation device.

The voltage for the sensors is supplied to the terminals via the power contacts. The power contacts can
optionally be supplied with operating voltage in the standard way or via a power supply terminal (EL9xxx)
with electrical isolation.

The input electronics is independent of the supply voltage of the power contacts. The reference potential for
the inputs is the 0 V power contact.
Overload and wire break are indicated by the error LEDs.

Quick links
» EtherCAT basics

* Process data and operation modes [P 225]

* Object description and parameterization [P _373]
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251.2 EL3051 - Technical data
Technical data EL3051

analog inputs 1

Signal current 4mA ... 20 mA
Internal resistance typ. 85 Q
Resolution 12 bits (16 bits presentation)
Sampling type multiplex
Ground reference single ended
Conversion time (default setting: 50 Hz ~ |typ. 0.625 ms
filter)

Input filter cut-off frequency 1 kHz

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus typ. 130 mA

Distributed clocks support no

Support NoCoeStorage [»_125] yes

Electrical isolation 500 V (E-busl/field voltage)
Dielectric strength max. 30 V

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 60 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C...+85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [»_129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P_140

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

ATEX [»_131], cULus [» 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX I13GExnAIIC T4 Ge
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2513 EL3051 - Connection, display and diagnostics

Run LED .
Error LED1 . D
-

Input 1 6 6
EHE
a2
+24V B8 .24y
Power contact —
+24V HE

ov ﬁﬂi_ﬂ‘u'

Power contact 0V _,_ "

]

__}_|

‘6 '6 + Shield
L3051

Shield

Fig. 33: RUN and ERROR LED EL3051

n i
B4 ]

LED Color |Meaning
RUN *) green |These LEDs indicate the terminal's operating state:
off State of the EtherCAT State Machine [P 211]: INIT = initialization of the
terminal or BOOTSTRAP = function for firmware updates [P 499] 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 [»_213] 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

ERROR |red Fault indication for broken wire and if the measuring range for the respective channel
**) is exceeded (under- or overrun)

*) If several RUN LEDs are present, all of them have the same function.
**) The error display shows the signal processing state for each channel.
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EL3051 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

Input 1 1 Input 1 - 40 mA

24V 2 24V 6; positive power contact |1 A

oV 3 ov 7; negative power contact |1 A

Shield 4 Shield 8; DIN rail 100 mA **)

n. c. 5 not connected - -

24V 6 24V 2; positive power contact |1 A

oV 7 oV 3; negative power contact |1 A

Shield 8 Shield 4; DIN rail 100 mA **)

*) Constant and peak value

**) Shield lines should be de-energized!

1

jio

Overcurrent protection of the 20 mA inputs

The current inputs are protected against damage by overcurrent by an internal current limitation,
currents > 30mA may occur. In the event of a fault, the current limiter must not be overloaded by a
voltage > 30V from the source device.

Overcurrent is displayed in the process image as "Overrange". After occurrence, the error condition
must be stopped immediately, the source device switched off or disconnected from the input termi-
nal. If the error condition persists for a longer period of time, the internal terminal current limitation
reduces the absorbed signal current for thermal reasons, depending on the ambient conditions also
below 20 mA.

Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"
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2.5.2 EL3052

2.5.21 EL3052 - Introduction
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Power contact 0V _,_

Shield

Fig. 34: EL3052

Analog Input Terminal; 2 channels, 12 bits, 4 ... 20 mA, single-ended inputs

B,

T

tedberey =

The job of the EL3052 analog input terminal is to supply power to measuring transducers located in the field,

and to transmit analog measuring signals, electrically isolated, to the automation device.

The voltage for the sensors is supplied to the terminals via the power contacts. The power contacts can
optionally be supplied with operating voltage in the standard way or via a power supply terminal (EL9xxx)

with electrical isolation.

The input electronics is independent of the supply voltage of the power contacts. The reference potential for

the inputs is the 0 V power contact.

Overload and wire break are indicated by the error LEDs.

Quick links
» EtherCAT basics

» Process data and operation modes [P 225]

* Object description and parameterization [P _380]
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25.2.2 EL3052 - Technical data
Technical data EL3052

analog inputs 2

Signal current 4mA ... 20 mA
Internal resistance typ. 85 Q
Resolution 12 bits (16 bits presentation)
Sampling type multiplex
Ground reference single ended
Conversion time (default setting: 50 Hz ~ |typ. 0.625 ms
filter)

Input filter cut-off frequency 1 kHz

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus typ. 130 mA

Distributed clocks support no

Support NoCoeStorage [»_125] yes

Electrical isolation 500 V (E-busl/field voltage)
Dielectric strength max. 30 V

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 60 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C...+85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [»_129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P_140

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

ATEX [»_131], cULus [» 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX I13GExnAIIC T4 Ge
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25.2.3 EL3052 - Connection, display and diagnostics
RunlED L +— Run LED

Error LEDY | ssmw| “+— Error LEDZ
LI

Input1—,,'616 ':*_Inputz 1: :L

2av_ +24V
Power contact — N Dijﬁ_{
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Power contact 0V _, "
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Fig. 35: RUN and ERROR LED EL3052

LED Color |Meaning
RUN *) green These LEDs indicate the terminal's operating state:
off State of the EtherCAT State Machine [P 211]: INIT = initialization of the
terminal or BOOTSTRAP = function for firmware updates [P 499] 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 [»_213] 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
ERROR red Fault indication for broken wire and if the measuring range for the respective channel
**) is exceeded (under- or overrun)

*) If several RUN LEDs are present, all of them have the same function.
**) The error display shows the signal processing state for each channel.
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EL3052 Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

Input 1 1 Input 1 - 40 mA

24V 2 24V 6; positive power contact |1 A

oV 3 ov 7; negative power contact |1 A

Shield 4 Shield (FE) 8; DIN rail 100 mA **)

Input 2 5 Input 2 - 40 mA

24V 6 24V 2; positive power contact |1 A

oV 7 oV 3; negative power contact |1 A

Shield 8 Shield (FE) 4; DIN rail 100 mA **)

*) Constant and peak value

**) Shield lines should be de-energized!

1

jio

Overcurrent protection of the 20 mA inputs

The current inputs are protected against damage by overcurrent by an internal current limitation,
currents > 30mA may occur. In the event of a fault, the current limiter must not be overloaded by a
voltage > 30V from the source device.

Overcurrent is displayed in the process image as "Overrange". After occurrence, the error condition
must be stopped immediately, the source device switched off or disconnected from the input termi-
nal. If the error condition persists for a longer period of time, the internal terminal current limitation
reduces the absorbed signal current for thermal reasons, depending on the ambient conditions also
below 20 mA.

Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"
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2.5.3 EL3054

2.5.3.1 EL3054 - Introduction

Ca—_____]
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Run LED : Run LED 1
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Error LED3 * mmm . Error LED4 -
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.
.
+24V &8 ._-24v ‘olloe
Power contact _"4!!._" c‘if 2 Ve
+24 1314 5

Input 3 .
Power contact 0V o =

+24 v

Fig. 36: EL3054

Analog Input Terminal; 4 channels, 12 bits, 4 ... 20 mA, single-ended inputs

The EL3054 analog input terminal processes signals in the range from 4 to 20 mA. The current is digitized to
a resolution of 12 bits and transported, electrically isolated, to the higher-level automation device. The input
electronics is independent of the supply voltage of the power contacts. The power contacts are connected
through; the reference ground of the inputs is the 0 V power contact.

The error LEDs signal overload and wire break.

In the EL3054 with four inputs the 24 V power contact is connected to the terminal, in order to enable
connection of 2-wire sensors without external supply.

Quick links
» EtherCAT basics

» Process data and operation modes [P 225]

* Object description and parameterization [P 388]
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2.5.3.2 EL3054 - Technical data
Technical data EL3054

analog inputs 4

Signal current 4mA ... 20 mA
Internal resistance typ. 85 Q
Resolution 12 bits (16 bits presentation)
Sampling type multiplex
Ground reference single ended
Conversion time (default setting: 50 Hz ~ |typ. 0.625 ms
filter)

Input filter cut-off frequency 1 kHz

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus typ. 130 mA

Distributed clocks support no

Support NoCoeStorage [»_125] yes

Electrical isolation 500 V (E-busl/field voltage)
Dielectric strength max. 30 V

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 60 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C...+85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [»_129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P_140

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

ATEX [»_131], cULus [» 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX I13GExnAIIC T4 Ge
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25.3.3 EL3054 - Connection, display and diagnostics
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Fig. 37: RUN and ERROR LED EL3054
LED Color |Meaning
RUN *) green These LEDs indicate the terminal's operating state:
off State of the EtherCAT State Machine [ 211]: INIT = initialization of the
terminal or BOOTSTRAP = function for firmware updates [P 499] 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 [» 213] 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
ERROR red Fault indication for broken wire and if the measuring range for the respective channel
**) is exceeded (under- or overrun)

*) If several RUN LEDs are present, all of them have the same function.
**) The error display shows the signal processing state for each channel.
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EL3054 - Connection

Terminal point Description Internally connected Max. current carrying ca-

Name No. with connection pacity *)

Input 1 1 Input 1 - 40 mA

+24 V 2 +24 V 4, 6, 8; positive power 1A
contact

Input 3 3 Input 3 - 40 mA

+24 'V 4 +24 'V 2, 6, 8; positive power 1A
contact

Input 2 5 Input 2 - 40 mA

+24 V 6 +24 V 2, 4, 8; positive power 1A
contact

Input 4 7 Input 4 - 40 mA

+24 'V 8 +24 'V 2, 4, 6; positive power 1A
contact

*) Constant and peak value

1

Overcurrent protection of the 20 mA inputs

The current inputs are protected against damage by overcurrent by an internal current limitation,
currents > 30mA may occur. In the event of a fault, the current limiter must not be overloaded by a
voltage > 30V from the source device.

Overcurrent is displayed in the process image as "Overrange". After occurrence, the error condition
must be stopped immediately, the source device switched off or disconnected from the input termi-
nal. If the error condition persists for a longer period of time, the internal terminal current limitation
reduces the absorbed signal current for thermal reasons, depending on the ambient conditions also
below 20 mA.

Notices on analog specifications

i o

specifications [P 474]"

For further information and for connection advice please refer to the chapter ,Notices on analog

EL30xx

Version: 5.4
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254 EL3058

2.5.4.1
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Fig. 38: EL3058

EL3058 - Introduction
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Analog Input Terminal; 8 channels, 12 bits, 4 ... 20 mA, single-ended inputs

The EL3058 analog input terminal processes signals in the range from 4 to 20 mA. The current is digitized to
a resolution of 12 bits and transported, electrically isolated, to the higher-level automation device. The input
electronics is independent of the supply voltage of the power contacts. The power contacts are connected

through; the reference ground of the inputs is the 0 V power contact.
The error LEDs signal overload and wire break.

Quick links
e EtherCAT basics

* Process data and operation modes [P 225]

* Object description and parameterization [P _397]
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2542 EL3058 - Technical data
Technical data EL3058

analog inputs 8

Signal current 4mA ... 20 mA
Internal resistance typ. 85 Q
Resolution 12 bits (16 bits presentation)
Sampling type multiplex
Ground reference single ended
Conversion time (default setting: 50 Hz  |typ. 1.25 ms
filter)

Input filter cut-off frequency 1 kHz

Measuring error (total measuring range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus typ. 130 mA

Distributed clocks support no

Support NoCoeStorage [»_125] yes

Electrical isolation 500 V (E-busl/field voltage)
Dielectric strength max. 30 V

Bit width in process image (default set-
ting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 60 g

Permissible ambient temperature range
during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature range
during storage

-40°C...+85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [»_129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P_140

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval’ CE, EAC, UKCA

ATEX [»_131], cULus [» 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX I13GExnAIIC T4 Ge
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2.54.3
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EL3058 - Connection, display and diagnostics
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Fig. 39: EL3058
LED Color |Meaning

ERROR **) |red
is exceeded

Fault indication for broken wire and if the measuring range for the respective channel

**) The error display shows the signal processing state for each channel

EL3058 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

Input 1 1 Input 1 - 40 mA

Input 3 2 Input 3 - 40 mA

Input 5 3 Input 5 - 40 mA

Input 7 4 Input 7 - 40 mA

Input 2 5 Input 2 - 40 mA

Input 4 6 Input 4 - 40 mA

Input 6 7 Input 6 - 40 mA

Input 8 8 Input 8 - 40 mA

*) Constant and peak value
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Overcurrent protection of the 20 mA inputs

The current inputs are protected against damage by overcurrent by an internal current limitation,
currents > 30mA may occur. In the event of a fault, the current limiter must not be overloaded by a
voltage > 30V from the source device.

Overcurrent is displayed in the process image as "Overrange". After occurrence, the error condition
must be stopped immediately, the source device switched off or disconnected from the input termi-
nal. If the error condition persists for a longer period of time, the internal terminal current limitation
reduces the absorbed signal current for thermal reasons, depending on the ambient conditions also
below 20 mA.

Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"
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2.6 EL306x
2.6.1 EL3061
2.6.1.1 EL3061 - Introduction
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Fig. 40: EL3061

Analog Input Terminal; 1 channel, 12 bits, 0 V ... +10 V, single-ended input

The EL3061 analog input terminal processes signals in the range from 0 to 10 V.

The voltage is digitized to a resolution of 12 bits, and is transmitted, electrically isolated, to the higher-level
automation device. The input channel of the EtherCAT Terminal has a reference ground that is not

connected to the power contacts.

Quick links
e EtherCAT basics

* Process data and operation modes [P 225]

* Object description and parameterization [P 410]
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2.6.1.2 EL3061 - Technical data

Technical data EL3061

analog inputs 1

Signal voltage oV..+10V

Internal resistance > 130 kQ

Resolution 12 bits (16 bits presentation)

Sampling type multiplex

Ground reference single ended

Conversion time (default setting: 50 Hz |typ. 0.625 ms

filter)

Input filter cut-off frequency 1 kHz

Measuring error (total measuring <+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
range) <+ 0.5% (when using the extended temperature range)
Power supply for the electronics via the E-bus

Current consumption via E-bus typ. 130 mA

Distributed clocks support no

Support NoCoeStorage [»_125] yes

Electrical isolation 500 V (E-busffield voltage)

Dielectric strength max. 30 V

Bit width in process image (default set- |2 bytes status, 2 bytes value per channel

ting)

Configuration no address or configuration settings required

Weight approx. 60 g

Permissible ambient temperature -25 °C ... +60 °C (extended temperature range)

range during operation

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

range during storage

Permissible relative air humidity 95 %, no condensation

Dimensions (W x H x D) approx. 15 mm x 100 mm x 70 mm (width aligned: 12 mm)
Installation [»_129] on 35 mm mounting rail according to EN 60715
Enhanced mechanical load capacity  |yes, see also Installation instructions for enhanced mechanical load capacity [_140]
Vibration / shock resistance conforms to EN 60068-2-6 / EN 60068-2-27

EMC immunity / emission conforms to EN 61000-6-2 / EN 61000-6-4

Protection rating 1P20

Installation position variable

Identification / approval*) CE, EAC, UKCA

ATEX [»_131], cULus [P 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX 3G ExnAIIC T4 Gc
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2.6.1.3 EL3061 - Connection, display and diagnostics
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Fig. 41: RUN LED EL3061

+«_GND

o

(]

.. - Shield
BECKHOFF

m—

RUN *) |green |These LEDs indicate the terminal's operating state:

State of the EtherCAT State Machine [P 211]: INIT = initialization of the

terminal or BOOTSTRAP = function for firmware updates [» 499] of the
terminal

State of the EtherCAT State Machine: PREOP = function for mailbox
communication and different standard-settings set

State of the EtherCAT State Machine: SAFEOP = verification of the Sync
Manager [» 213] channels and the distributed clocks.

Outputs remain in safe state

RUN - LEDs

LED Color |Meaning
off
flashing
single flash
on

State of the EtherCAT State Machine: OP = normal operating state;
mailbox and process data communication is possible

*) If several RUN LEDs are present, all of them have the same function.
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EL3061 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

Input 1 1 Input 1 - not applicable (voltage input)
oV 2 oV negative power contact 1A

GND 3 Signal ground for input1 |7 40 mA

Shield 4 Shield (FE) 8; DIN rail 100 mA **)

n.c. 5 not connected - -

24V 6 24V positive power contact 1A

GND 7 Signal ground for input1 |3 40 mA

Shield 8 Shield (FE) 4; DIN rail 100 mA **)

*) Constant and peak value

**) Shield lines should be de-energized!

® Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"

EL30xx
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2.6.2 EL3062

2.6.2.1 EL3062 - Introduction
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Fig. 42: EL3062

Analog Input Terminal; 2 channels, 12 bits, 0 V ... +10V, single-ended inputs
The EL3062 analog input terminal processes signals in the range from 0 to 10 V.

The voltage is digitized to a resolution of 12 bits, and is transmitted, electrically isolated, to the higher-level
automation device. The input channels of the EtherCAT Terminals have a common ground potential — the
reference ground, which is not connected to the power contacts.

Quick links
» EtherCAT basics

* Process data and operation modes [P 225]

* Object description and parameterization [P 417]
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2.6.2.2 EL3062 - Technical data
Technical data EL3062

analog inputs 2

Signal voltage OV..+10V
Internal resistance > 130 kQ
Resolution 12 bits (16 bits presentation)
Sampling type multiplex

Ground reference single ended
Conversion time (default setting: typ. 0.625 ms

50 Hz filter)

Input filter cut-off frequency 1 kHz

Measuring error (total measuring
range)

<+0.3% (at 0 °C ... +55 °C, (related to the full scale value)
<+ 0.5% (when using the extended temperature range)

Power supply for the electronics

via the E-bus

Current consumption via E-bus typ. 130 mA

Distributed clocks support no

Support NoCoeStorage [»_125] yes

Electrical isolation 500 V (E-busf/field voltage)
Dielectric strength max. 30 V

Bit width in process image (default
setting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 60 g

Permissible ambient temperature
range during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature
range during storage

-40°C ... +85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [»_129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P_140

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval*) CE, EAC, UKCA

ATEX [P 131], cULus [P 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX I13GExnAIIC T4 Ge
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2.6.2.3

Input 1

ov

EL3062 - Connection, display and diagnostics

Power contact ———

+24 v

GHND

Power contact 0V _p:_

Shield

EL3062
BECKHOFF
—_—

Fig. 43: RUN LED EL3062

L
.‘ « Shield

RUN - LEDs
LED Color |Meaning
RUN *) |green |These LEDs indicate the terminal's operating state:
off State of the EtherCAT State Machine [» 211]: INIT = initialization of the
terminal or BOOTSTRAP = function for firmware updates [P 499] 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 [»_213] 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

*) If several RUN LEDs are present, all of them have the same function.

96

Version: 5.4 EL30xx



BECKHOFF

Product description

EL3062 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

Input 1 1 Input 1 - not applicable (voltage input)
oV 2 oV negative power contact 1A

GND 3 Signal ground for input 1 |7 40 mA

Shield 4 Shield (FE) 8; DIN rail 100 mA **)

Input 2 5 Input 2 - not applicable (voltage input)
24V 6 24V positive power contact 1A

GND 7 Signal ground for input2 |3 40 mA

Shield 8 Shield (FE) 4; DIN rail 100 mA **)

*) Constant and peak value

**) Shield lines should be de-energized!

® Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"

EL30xx

Version: 5.4
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2.6.3 EL3062-0030

2.6.3.1 EL3062-0030 - Introduction

o
Run LED "

B
+ Run LED

J1MI2,

Inpurt 1

oV N Y 24V |
Power contact —r—. _ - =
24V

Power contact 0V _. — oW

GND .@® —oo 5t ._

Shield

......

Fig. 44: EL3062-0030

Analog Input Terminal; 2 channels, 12 bits, 0 V ... +30V, single-ended inputs
The EL3062-0030 analog input terminal processes signals in the range from 0 to +30 V as a special variant.

The voltage is digitized to a resolution of 12 bits, and is transmitted, electrically isolated, to the higher-level
automation device. The input channels of the EtherCAT Terminals have a common ground potential — the
reference ground, which is not connected to the power contacts.

Quick links
» EtherCAT basics

* Process data and operation modes [P 225]

* Object description and parameterization [P 425]
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2.6.3.2 EL3062-0030 - Technical data
Technical data EL3062-0030

analog inputs 2

Signal voltage OV ..+30V

Internal resistance > 130 kQ

Resolution 12 bits (16 bits presentation)
Sampling type multiplex

Ground reference single ended

Conversion time (default setting: typ. 0.625 ms

50 Hz filter)

Input filter cut-off frequency 1 kHz

Measuring error (total measuring <+0.3%

range)

(of the full scale value)

Power supply for the electronics

via the E-bus

Current consumption via E-bus typ. 130 mA

Distributed clocks support no

Support NoCoeStorage [»_125] yes

Electrical isolation 500 V (E-bus/field voltage)
Dielectric strength max. 40 V

Bit width in process image (default
setting)

2 bytes status, 2 bytes value per channel

range during operation

Configuration no address or configuration settings required
Weight approx. 60 g
Permissible ambient temperature 0°C..+55°C

Permissible ambient temperature
range during storage

-25°C...+85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [P 129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P 140

EMC immunity / emission

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

Protection rating 1P20
Installation position variable
Identification / approval” CE, EAC, UKCA

ATEX [» 130], cULus [» 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX I13GExnAIIC T4 Ge
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2.6.3.3

Input 1

ov

EL3062-0030 - Connection, display and diagnostics

Power contact ———

+24 v

GHND

Power contact 0 V — =

Shield

Fig. 45: RUN LED EL3062-0030
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RUN - LEDs
LED Color |Meaning
RUN *) |green |These LEDs indicate the terminal's operating state:
off State of the EtherCAT State Machine [» 211]: INIT = initialization of the
terminal or BOOTSTRAP = function for firmware updates [P 499] 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 [»_213] 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

*) If several RUN LEDs are present, all of them have the same function.
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EL3062-0030 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

Input 1 1 Input 1 - not applicable (voltage input)
oV 2 oV negative power contact 1A

GND 3 Signal ground for input 1 |7 40 mA

Shield 4 Shield (FE) 8; DIN rail 100 mA **)

Input 2 5 Input 2 - not applicable (voltage input)
24V 6 24V positive power contact 1A

GND 7 Signal ground for input2 |3 40 mA

Shield 8 Shield (FE) 4; DIN rail 100 mA **)

*) Constant and peak value

**) Shield lines should be de-energized!

® Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"

EL30xx

Version: 5.4
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2.6.4 EL3064
2.6.4.1 EL3064 - Introduction

Run LED . Fmmy -+ RunLED

Run LED . Fmm . RunlLED
-
|
1 Ii‘:
LN
Input 1 ®® . nout2
- -
GND .. « GND
Power contact T
24\ 13714

Input 3 ’. « Input 4
Power contact 0 V = =

GND . « GND

Fig. 46: EL3064

Analog Input Terminal; 4 channels, 12 bits, 0 V ... +10V, single-ended inputs

The EL3064 analog input terminal processes signals in the range from 0 to 10 V. The voltage is digitized to a
resolution of 12 bits and transmitted, electrically isolated, to the higher-level automation device. The power

contacts are connected through.

In the EL3064 EtherCAT Terminal the four single-ended inputs are configured as 2-wire versions and have a

common internal ground potential, which is not connected to the power contacts.

Quick links
» EtherCAT basics

* Process data and operation modes [P 225]

* Object description and parameterization [P 433]
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2.6.4.2 EL3064 - Technical data
Technical data EL3064

analog inputs 4

Signal voltage oOV...+10V

Internal resistance > 130 kQ
Resolution 12 bits (16 bits presentation)
Sampling type multiplex

Ground reference single ended
Conversion time (default setting: typ. 0.625 ms

50 Hz filter)

Input filter cut-off frequency 1 kHz

Measuring error (total measuring
range)

<+0.3% (at 0 °C ... +55 °C, related to full scale value)
<+ 0.5 % (when the extended temperature range is used)

Power supply for the electronics

via the E-bus

Current consumption via E-bus typ. 130 mA

Distributed clocks support no

Support NoCoeStorage [»_125] yes

Electrical isolation 500 V (E-bus/field voltage)
Dielectric strength max. 30 V

Bit width in process image (default
setting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 60 g

Permissible ambient temperature
range during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature
range during storage

-40°C ... +85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [P 129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P 140

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval*) CE, EAC, UKCA

ATEX [P 131], cULus [P 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX I13GExnAIIC T4 Gec
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2.6.4.3 EL3064 - Connection, display and diagnostics

fe— ]

Run LED . Fmmy +— RunLED
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Input 1 .. « Input 2
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GND .. « GND
Power contact e
24V 13714

Input 3 ’. « Input 4
Power contact 0 V — =

GHND

Fig. 47: RUN LED EL3064

RUN - LEDs

LED Color |Meaning

RUN *) |green |These LEDs indicate the terminal's operating state:

terminal

off State of the EtherCAT State Machine [P_211]: INIT = initialization of the

terminal or BOOTSTRAP = function for firmware updates [» 499] of the

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 [»_213] 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

*) If several RUN LEDs are present, all of them have the same function.
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EL3064 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

Input 1 1 Input 1 - not applicable (voltage input)
GND 2 Signal ground for input1 |4, 6, 8 40 mA

Input 3 3 Input 3 - not applicable (voltage input)
GND 4 Signal ground for input2 |2, 6, 8 40 mA

Input 2 5 Input 2 - not applicable (voltage input)
GND 6 Signal ground for input3 |2, 4, 8 40 mA

Input 4 7 Input 4 - not applicable (voltage input)
GND 8 Signal ground for input4 |2, 4,6 40 mA

*) Constant and peak value

® Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"

EL30xx
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2.6.5 EL3068
2.6.5.1 EL3068 - Introduction
o —l,
Run LED " «_RunLED
Run LED . 14— Run LED
Run LED . +« Run LED
Run LED . « Run LED
(1T
[
Input 1 .‘ i« Input 2
513514::'
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Input 3 E.‘ +— Impurt 4

Power contact ——
+24

Input 5 . N . Input 6
Power contact 0 V — = =
179181
=
Input 7 .. « Input 8
EL308
mﬁn
[r—

Fig. 48: EL3068

Analog Input Terminal; 8 channels, 12 bits, 0 V ... +10V, single-ended inputs

R lp o ow

The EL3068 analog input terminal processes signals in the range from 0 to 10 V. The voltage is digitized to a
resolution of 12 bits and transmitted, electrically isolated, to the higher-level automation device. The power

contacts are connected through.

The EL3068 EtherCAT Terminal combines eight channels in one housing. The reference ground for the

inputs is the 0 V power contact.

Quick links
e EtherCAT basics

* Process data and operation modes [P 225]

* Object description and parameterization [P 442]
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2.6.5.2 EL3068 - Technical data
Technical data EL3068

analog inputs 8

Signal voltage oV...+10V

Internal resistance > 130 kQ

Resolution 12 bits (16 bits presentation)
Sampling type multiplex

Ground reference single ended
Conversion time (default setting: typ. 1.25 ms

50 Hz filter)

Input filter cut-off frequency 1 kHz

Measuring error (total measuring
range)

<+0.3% (at 0 °C ... +55 °C, related to full scale value)
<+ 0.5 % (when the extended temperature range is used)

Power supply for the electronics

via the E-bus

Current consumption via E-bus typ. 130 mA

Distributed clocks support no

Support NoCoeStorage [»_125] yes

Electrical isolation 500 V (E-bus/field voltage)
Dielectric strength max. 30 V

Bit width in process image (default
setting)

2 bytes status, 2 bytes value per channel

Configuration

no address or configuration settings required

Weight

approx. 60 g

Permissible ambient temperature
range during operation

-25 °C ... +60 °C (extended temperature range)

Permissible ambient temperature
range during storage

-40°C ... +85°C

Permissible relative air humidity

95 %, no condensation

Dimensions (W x H x D)

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

Installation [P 129

on 35 mm mounting rail according to EN 60715

Enhanced mechanical load capacity

yes, see also Installation instructions for enhanced mechanical load capacity [P 140

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Identification / approval*) CE, EAC, UKCA

ATEX [P 131], cULus [» 136

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking
ATEX I13GExnAIIC T4 Gec
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2.6.5.3 EL3068 - Connection, display and diagnostics
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Fig. 49: RUN LED EL3068

RUN - LEDs

LED Color |Meaning
RUN *) |green |These LEDs indicate the terminal's operating state:

off State of the EtherCAT State Machine [P 211]: INIT = initialization of the
terminal or BOOTSTRAP = function for firmware updates [» 499] 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 [» 213] 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

*) If several RUN LEDs are present, all of them have the same function.
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EL3068 - Connection

Terminal point Description Internally connected Max. current carrying ca-
Name No. with connection pacity *)

Input 1 1 Input 1 - not applicable (voltage input)
Input 3 2 Input 3 - not applicable (voltage input)
Input 5 3 Input 5 - not applicable (voltage input)
Input 7 4 Input 7 - not applicable (voltage input)
Input 2 5 Input 2 - not applicable (voltage input)
Input 4 6 Input 4 - not applicable (voltage input)
Input 6 7 Input 6 - not applicable (voltage input)
Input 8 8 Input 8 - not applicable (voltage input)

*) Constant and peak value

® Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"
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2.7 EL307x

2.71 EL3072

2711 EL3072 - Introduction
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Fig. 50: EL3072

Analog input terminal; 2 channels, multifunction, 12 bits, 10/0...+10 V or -20/0/+4...+20 mA, single-

ended inputs

The EL3072 and EL3074 analog input terminals are the 10 VV/20 mA universal inputs of the 12-bit class.
The EL3072 has two single parameterizable inputs. Signals either in the range -10/0...+10 V or in the range
-20/0/+4...+20 mA can be processed by each channel. Physically, the voltage and current signals should be
connected to different terminal points. Each channel should then be set by the controller/TwinCAT to U or |

mode via CoE.

The voltage and current inputs are single-ended, which means that one connection point of each channel is
connected in the terminal to +24 V or GND. All inputs are digitized with a resolution of 12 bits and transmitted

electrically isolated to the higher-level automation device.

With a technical measuring range of £107 % of the nominal range, the terminal also supports commissioning

with sensor values in the limit range and the evaluation according to NAMUR NE43.

Quick links
» EtherCAT basics

» Process data and operation modes [P 225]

* Object description and parameterization [P 455]
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271.2 EL3072 - Technical data

Technical data EL3072

Analog inputs 2

Signal voltage -10/0...+10 V
Signal current -20/0/+4...+20 mA
Measuring range, nominal Voltage measuring range |-10/0...+10 V

Current measuring range

-20/0/+4...+20 mA

Measuring range, technical Voltage measuring range

-10.73...+10.73 V

Current measuring range

-21.47...+21.47 mA

Measuring error (total measuring range)

< 0.3 % (related to the nominal full scale value)

Distributed Clocks yes
Accuracy Distributed Clocks <<1upus
Support NoCoEStorage [P 125 yes

Resolution

12 bits (including sign)

Sampling type

Multiplex

Ground reference

U differential, | single-ended

Internal resistance

Voltage measurement: > 200 kQ | Current measurement: 85 Q typ

Input filter cut-off frequency

1 kHz

Common-mode voltage Uy,

max. 35 V (voltage measurement)

Minimum EtherCAT cycle time

500 ps

Overcurrent protection

typ. 50 mA

Width in the process image

Inputs: 16 bytes

Configuration

no address or configuration settings required

Special features

U/l parameterizable, Extended Range 107% preset, standard and com-
pact process image, FIR/IIR filter can be activated

Power supply for the electronics

via the E-bus

Current consumption via E-bus

typ. 150 mA

Electrical isolation

Channel/E-bus: functional separation 707 V DC type test

Recommended operating voltage |Voltage measuring range

Ugw 35 V max.

range
(against reference ground to
GND/ 0 V power contact)

Current measuring range

Dielectric strength max. 30 V, single-ended

Recommended signal range Voltage measuring range

Extended Range (107%), differential

Current measuring range

Extended Range (107%), single-ended

Destruction limit Voltage measuring range |50 V

(against reference ground to Current measuring range |30 V

GND/ 0 V power contact)

Destruction limit Voltage measuring range |50 V
(differential) Current measuring range  |not applicable
Weight approx. 65 g
Permissible ambient temperature range during operation -25...+60 °C
Permissible ambient temperature range during storage -40...+85 °C

Permissible relative air humidity

95 %, no condensation

Design

HD (High Density) housing with signal LED

Dimensions (W x H x D)

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

Assembly [P 129

on 35 mm mounting rail according to EN 60715

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Marking” CE, EAC, UKCA

*) Real applicable approvals/markings see type plate on the side (product marking).
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EL3072 - Connection, display and diagnostics

LEDs
LED Color |Meaning
RUN *) |green |These LEDs indicate the terminal's operating state:
off State of the EtherCAT State Machine [P 211]: INIT = initialization of the
terminal or BOOTSTRAP = function for terminal firmware updates [» 499]
flashing State of the EtherCAT State Machine: PREOP = function for mailbox
communication and different default settings set
Single flash |State of the EtherCAT State Machine: SAFEOP = verification of the Sync
Manager [»_213] 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
Error**) |red off No error
on Error is present, corresponds to PDO Error

*) If several RUN LEDs are present, all of them have the same function.

**) For channel 1 and 2.
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EL3072 - Connection

Terminal point

Description

Internally connected

Max. current carrying ca-

Name No. with connection pacity *)
Ch1 U+ 1 Channel 1, voltage - not applicable (voltage input)
measurement, positive
input
Ch2 U+ 2 Channel 2, voltage - not applicable (voltage input)
measurement, positive
input
+24 3 +24 'V 4,5,6, 7, 8; positive power |1 A
contact
+24 V 4 +24 V 3,5, 6,7, 8; positive power |1 A
contact
+24 V 5 +24 'V 3,4,6,7, 8; positive power |1 A
contact
+24 6 +24 'V 3,4,5,7, 8; positive power |1 A
contact
+24 'V 7 +24 'V 3,4, 5, 6, 8; positive power |1 A
contact
+24 V 8 +24 'V 3,4,5, 6, 7; positive power |1 A
contact
Ch 1 U- 9 Channel 1, voltage negative power contact 40 mA
measurement, signal (high-resistance, therefore
ground potential equal but not
current carrying)
Ch 2 U- 10  |Channel 2, voltage negative power contact 40 mA
measurement, signal (high-resistance, therefore
ground potential equal but not
current carrying)
oV 11 oV 12, 15, 16; positive power |1 A
contact
ov 12 oV 11, 15, 16; negative power |1 A
contact
Input Ch1 13 Channel 1, current - 40 mA
measurement, input
Input Ch2 14 Channel 2, current - 40 mA
measurement, input
ov 15 oV 11, 12, 16; positive power |1 A
contact
oV 16 ov 11, 12, 15; positive power |1 A
contact

*) Constant and peak value

® Notices on analog specifications

1 For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"
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2.7.2 EL3074

2.7.21 EL3074 - Introduction
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Fig. 52: EL3074

Analog input terminal; 4 channels, multifunction, 12 bits, 10/0...+10 V or -20/0/+4...+20 mA, single-
ended inputs

The EL3072 and EL3074 analog input terminals are the 10 VV/20 mA universal inputs of the 12-bit class.

The EL3074 has four single parameterizable inputs. Signals either in the range -10/0...+10 V or in the range
-20/0/+4...+20 mA can be processed by each channel. Physically, the voltage and current signals should be
connected to different terminal points. Each channel should then be set by the controller/TwinCAT to U or |
mode via CoE.

The voltage and current inputs are single-ended, which means that one connection point of each channel is
connected in the terminal to +24 V or GND. All inputs are digitized with a resolution of 12 bits and transmitted
electrically isolated to the higher-level automation device.

With a technical measuring range of £107 % of the nominal range, the terminal also supports commissioning
with sensor values in the limit range and the evaluation according to NAMUR NE43.

Quick links
e EtherCAT basics

» Process data and operation modes [P 225]

* Object description and parameterization [P 464]

114 Version: 5.4 EL30xx


https://infosys.beckhoff.com/content/1033/ethercatsystem/index.html

BECKHOFF

Product description

2.7.2.2 EL3074 - Technical data

Technical data EL3074

Analog inputs 4

Signal voltage -10/0...+10 V
Signal current -20/0/+4...+20 mA
Measuring range, nominal Voltage measuring range |-10/0...+10 V

Current measuring range

-20/0/+4...+20 mA

Measuring range, technical Voltage measuring range

-10.73...+10.73 V

Current measuring range

-21.47...+21.47 mA

Measuring error (total measuring range)

< 0.3 % (related to the nominal full scale value)

Distributed Clocks yes
Accuracy Distributed Clocks <<1upus
Support NoCoEStorage [P 125 yes

Resolution

12 bits (including sign)

Sampling type

Multiplex

Ground reference

U differential, | single-ended

Internal resistance

Voltage measurement: > 200 kQ | Current measurement: 85 Q typ

Input filter cut-off frequency

1 kHz

Common-mode voltage Uy,

max. 35 V (voltage measurement)

Minimum EtherCAT cycle time

500 ps

Overcurrent protection

typ. 50 mA

Width in the process image

Inputs: 16 bytes

Configuration

no address or configuration settings required

Special features

U/l parameterizable, Extended Range 107% preset, standard and com-
pact process image, FIR/IIR filter can be activated

Power supply for the electronics

via the E-bus

Current consumption via E-bus

typ. 150 mA

Electrical isolation

Channel/E-bus: functional separation 707 V DC type test

Recommended operating voltage |Voltage measuring range

Ugw 35 V max.

range
(against reference ground to
GND/ 0 V power contact)

Current measuring range

Dielectric strength max. 30 V, single-ended

Recommended signal range Voltage measuring range

Extended Range (107%), differential

Current measuring range

Extended Range (107%), single-ended

Destruction limit Voltage measuring range |50 V

(against reference ground to Current measuring range |30 V

GND/ 0 V power contact)

Destruction limit Voltage measuring range |50 V
(differential) Current measuring range  |not applicable
Weight approx. 65 g
Permissible ambient temperature range during operation -25...+60 °C
Permissible ambient temperature range during storage -40...+85 °C

Permissible relative air humidity

95 %, no condensation

Design

HD (High Density) housing with signal LED

Dimensions (W x H x D)

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

Assembly [P 129

on 35 mm mounting rail according to EN 60715

Vibration / shock resistance

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

EMC immunity / emission

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

Protection rating IP20
Installation position variable
Marking” CE, EAC, UKCA

*) Real applicable approvals/markings see type plate on the side (product marking).

EL30xx
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2.7.2.3 EL3074 - Connection, display and diagnostics
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Fig. 53: LED EL3074
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LEDs
LED Color |Meaning
RUN *) |green |These LEDs indicate the terminal's operating state:
off State of the EtherCAT State Machine [P 211]: INIT = initialization of the
terminal or BOOTSTRAP = function for terminal firmware updates [» 499]
flashing State of the EtherCAT State Machine: PREOP = function for mailbox
communication and different default settings set
Single flash |State of the EtherCAT State Machine: SAFEOP = verification of the Sync
Manager [»_213] 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
Error**) |red off No error
on Error is present, corresponds to PDO Error

*) If several RUN LEDs are present, all of them have the same function.

**) For channel 1 to 4.
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EL3074 - Connection

Terminal point

Description

Internally connected

Max. current carrying ca-

Name No. with connection pacity *)
Ch1 U+ 1 Channel 1, voltage - not applicable (voltage input)
measurement, positive
input
Ch2 U+ 2 Channel 2, voltage - not applicable (voltage input)
measurement, positive
input
Ch 3 U+ 3 Channel 3, voltage - not applicable (voltage input)
measurement, positive
input
Ch 4 U+ 4 Channel 4, voltage - not applicable (voltage input)
measurement, positive
input
+24 V 5 +24 V 5,6,7,8; positive power 1A
contact
+24 'V 6 +24 'V 5,6,7,8; positive power 1A
contact
+24 'V 7 +24 V 5,6,7,8; positive power 1A
contact
+24 V 8 +24 V 5,6,7,8; positive power 1A
contact
Ch 1 U- 9 Channel 1, voltage negative power contact 40 mA
measurement, signal (high-resistance, therefore
ground potential equal but not
current carrying)
Ch 2 U- 10 Channel 2, voltage negative power contact 40 mA
measurement, signal (high-resistance, therefore
ground potential equal but not
current carrying)
Ch 3 U- 11 Channel 3, voltage negative power contact 40 mA
measurement, signal (high-resistance, therefore
ground potential equal but not
current carrying)
Ch 4 U- 12 Channel 4, voltage negative power contact 40 mA
measurement, signal (high-resistance, therefore
ground potential equal but not
current carrying)
Input Ch1 13 Channel 1, current - 40 mA
measurement, input
Input Ch2 14 Channel 2, current - 40 mA
measurement, input
Input Ch3 15 Channel 3, current - 40 mA
measurement, input
Input Ch4 16 Channel 4, current - 40 mA
measurement, input

*) Constant and peak value

® Notices on analog specifications

For further information and for connection advice please refer to the chapter ,Notices on analog
specifications [P 474]"

EL30xx

Version: 5.4
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2.8 Start up

For commissioning:

« mount the EL30xx as described in the chapter Mounting and wiring [»_129]

+ configure the EL30xx in TwinCAT as described in the chapter Commissioning [P _205].
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3 Basics communication

3.1 EtherCAT basics

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

3.2 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 D - 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

1 It is recommended to use the appropriate Beckhoff components e.g.
- cable sets ZK1090-9191-xxxx respectively
- RJ45 connector, field assembly ZS1090-0005
- EtherCAT cable, field assembly ZB9010, ZB9020

Suitable cables for the connection of EtherCAT devices can be found on the Beckhoff website!

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 2 A 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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&% /O Devic=s Number | Box Name | Add... [ Type [mnsi...| out .| E-Bus (mA)
= Eﬂg‘f}lﬁgﬂl w1 Term 1 (EK1100) 1001  EK1100
|+ Doks i imece Tnfo %2  Term2(EL2008) 1002 EL2008 10 | 1890
o Inpute %3  Term3(EL2008) 1003 EL2008 10 | 1780
-4l Outputs W4 Term4(EL2008) 1004 EL2008 10 | 1670
+ % Infobats %S5  TermS5(EL6740.. 1005 EL6740-0010 2.0 2.0 | 1220
&8 Term 1 (EK1100) 6  Term6(EL6740.. 1006 EL6740-0010 20 20 | 770
&8 InfoData 7  Term7(EL6740.. 1007 EL6740-0010 20 20 | 320
=™ Term 2 (EL2008) §  Term8(EL6740.. 1008 EL6740-0010 2.0 2.0 | -1301
% Term 3 (EL2008) "9  Term© (EL6740.. 1009 EL6740-0010 2.0 2.0 | -5801

Fig. 54: System manager current calculation

Malfunction possible!

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

3.3 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) features two 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. 55: 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
Both watchdogs receive their pulses from the local terminal cycle, divided by the watchdog multiplier:
1/25 MHz * (watchdog multiplier + 2) = 100 ps (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.
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.
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Calculation

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

A CAUTION

Undefined state possible!

The function for switching off of the SM watchdog via SM watchdog = 0 is only implemented in terminals
from version -0016. In previous versions this operating mode should not be used.

A 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 completely. This is
the deactivation of the watchdog! Set outputs are NOT set in a safe state, if the communication is inter-

rupted.

3.4 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 |nit
* Pre-Operational
« Safe-Operational and
* Operational
* Boot

The regular state of each EtherCAT slave after bootup is the OP state.

Init
t e {PI}[ ' [lBJ% 61}
L4 ,,.....,...'i',........,.i....,...:
Pre-Operational ‘ ael B ?;:fnt:,}ap
(ol) | {PSJI {SPII
2.0 Safe-Operational

{sn}l {Gsll

Operational

Fig. 56: States of the EtherCAT State Machine
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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

1 The default set watchdog [»_120] monitoring sets the outputs of the module in a safe state - de-
pending on the settings in SAFEOP and OP - e.g. in OFF state. If this is prevented by 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.

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.

3.5 CoE Interface

General description

The CoE interface (CAN application protocol 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 (TwWinCAT System Manager) can access the local CoE lists of the slaves via
EtherCAT in read or write mode, depending on the attributes.
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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 two 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 “0x” 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: here are the channel parameters for some EtherCAT devices. Historically, this was the first
parameter area before the 0x8000 area was introduced. EtherCAT devices that were previously
equipped with parameters in 0x4000 and changed to 0x8000 support both ranges for compatibility
reasons and mirror internally.

» 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 I/O modules without dedicated processor
usually have no variable parameters and therefore no CoE list.

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:

Generall 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. 57: “CoE Online” tab
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The figure above shows the CoE objects available in device “EL2502”, ranging from 0x1000 to 0x1600. The
subindices for 0x1018 are expanded.

Data management and function “NoCoeStorage”

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
parameterized and enter a value in the “SetValue” dialog.

« from the control system/PLC via ADS, e.g. through blocks from the TcEtherCAT.lib library

i

i o

This is recommended for modifications while the system is running or if no System Manager or
operating staff are available.

Data management

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 val-
ues, depends on the firmware version.

Please refer to the technical data in this documentation as to whether this applies to the respective
device.

« 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.

» Function is not supported: continuous changing of CoE values is not permissible in view of the
lifetime limit.

Startup list

Changes in the local CoE list of the terminal are lost if the terminal is replaced. If a terminal is re-
placed with a new Beckhoff terminal, it will have the default settings. It is therefore advisable to link
all changes in the CoE list of an EtherCAT slave with the Startup list of the slave, which is pro-
cessed whenever the EtherCAT fieldbus is started. In this way a replacement EtherCAT slave can
automatically be parameterized 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.

EL30xx
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Eenerall EtherCaT I Frocess Data I CoE - I:Inlinel I:Inlinel

Tranzition | Protocol | [ndex | Drata | Comment
C <PS: CoE 151 2:00 D00 [0 clear sm pdoz (0101 2)
C <PS: CoE 0101 3:00 000 [0 clear sm pdoz [0:1C13)
C <PS» CoE 0:1C12:01 0x1600 [5E32) download pda 0x1C12:07 i...
C <PS» CoE 0x1CT2:02 01607 [5E33) download pda Ox1CT2:02 ...
C <PS: CoE 0=1C12:00 =02 [£] download pdo 0x1C12 count

ﬂ Insett...

¥ Delete...

Edit. .. |

Fig. 58: 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.

Generall EtherCaT I Process Datal Staftup  CoE - Online I I:Inlinel

Update List | [T cutolpdate W Single Update W Show Offline Data
Advanced... | I
fadd b Startup... | IEIffIine Data tdodule OO [Aok Port): |n
|ndex | M amne k | Flags | Yalue
1000 Device type RO 0:00FA12329 [16389001)
1008 Device name A RO EL2502-0000
1003 Hardware wersion RO
1008 Software version RO
+-1011:0 Restore default parameters RO 14
= 101a:0 | dentity RO »d g
10M1&0 Yendaor D RO 000000002 [2)
101802 Product code RO 0:09CE3052 [163983442)
1018:03  Revision RO 000730000 [1245184)
1018:04  Sernial number RO Q=00000000 [0
+- 10F:0 B ackup parameter handling RO 14
+-1400:0 Fwitd RxPDO-Par Chl RO » B¢
+-1401:0 Pt BsPDO-Par Ch.2 RO » B¢
+-1402:0 Paitd BxPDO-Par b1 Ch RO »B¢
+-1403:0 Pdtd RxPDO-Par b1 Ch.2 RO »B<
+- 1600:0 Pt RxPDO-Map Chl RO 14

Fig. 59: Offline list
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« [f 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
Sdd /b Shartup... | IEInIine [rata tModule O [Ack Part]: ID
|ndex | M ame | Flags | Y alue
1000 Device type RO 0x00FA1.389 (16383001)
1008 Device name RO ELZA02-0000
1009 Hardware wersion RO 02
1004, Software versian RO a7
+--1011:0 Restare default parameters RO 14
= 10180 | dentity RO >4
1Mam  Yendor D RO 000000002 [2)
101802 Product code RO 0x09CE3052 [163983442)
1018:03  Revision RO 000730000 [1245184)
1018:04  Serial number RO 00000000 [o)
+- 10FC:0 Backup parameter handling RO *1g
+-1400:0 Pt RxPDO-Par Chl RO » B¢

Fig. 60: Online list

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 four logical channels and therefore four
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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3.6 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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4 Installation

4.1 Instructions for ESD protection

NOTE

Destruction of the devices by electrostatic discharge possible!

The devices contain components at risk from electrostatic discharge caused by improper handling.
 Please ensure you are electrostatically discharged and avoid touching the contacts of the device directly.
+ Avoid contact with highly insulating materials (synthetic fibers, plastic film etc.).

» Surroundings (working place, packaging and personnel) should by grounded probably, when handling
with the devices.

« Each assembly must be terminated at the right hand end with an EL9011 or EL9012 bus end cap, to en-
sure the protection class and ESD protection.

= T
f ~

i
IHI"\l
~.

Fig. 61: Spring contacts of the Beckhoff I/O components
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4.2 Explosion protection

421 ATEX - Special conditions (standard temperature range)

Observe the special conditions for the intended use of Beckhoff fieldbus components with
standard temperature range in potentially explosive areas (directive 2014/34/EU)!

* The certified components are to be installed in a suitable housing that guarantees a protection class of at
least IP54 in accordance with EN 60079-15! The environmental conditions during use are thereby to be
taken into account!

 For dust (only the fieldbus components of certificate no. KEMA 10ATEX0075 X Issue 9): The equipment
shall be installed in a suitable enclosure providing a degree of protection of IP54 according to
EN 60079-31 for group IIIA or llIB and IP6X for group IlIC, taking into account the environmental condi-
tions under which the equipment is used!

If the temperatures during rated operation are higher than 70°C at the feed-in points of cables, lines or
pipes, or higher than 80°C at the wire branching points, then cables must be selected whose tempera-
ture data correspond to the actual measured temperature values!

* Observe the permissible ambient temperature range of 0 to 55°C for the use of Beckhoff fieldbus compo-
nents standard temperature range in potentially explosive areas!

* Measures must be taken to protect against the rated operating voltage being exceeded by more than
40% due to short-term interference voltages!

The individual terminals may only be unplugged or removed from the Bus Terminal system if the supply
voltage has been switched off or if a non-explosive atmosphere is ensured!

» The connections of the certified components may only be connected or disconnected if the supply volt-
age has been switched off or if a non-explosive atmosphere is ensured!

The fuses of the KL92xx/EL92xx power feed terminals may only be exchanged if the supply voltage has
been switched off or if a non-explosive atmosphere is ensured!

» Address selectors and ID switches may only be adjusted if the supply voltage has been switched off or if
a non-explosive atmosphere is ensured!

Standards

The fundamental health and safety requirements are fulfilled by compliance with the following standards:
+ EN 60079-0:2012+A11:2013
« EN 60079-15:2010
» EN 60079-31:2013 (only for certificate no. KEMA 10ATEX0075 X Issue 9)

Marking

The Beckhoff fieldbus components with standard temperature range certified according to the ATEX directive
for potentially explosive areas bear one of the following markings:

Il 3G KEMA 10ATEX0075 X Ex nA lIC T4 Gc Ta: 0 ... +55°C

I 3D KEMA 10ATEX0075 X Ex tc IlIC T135°C Dc Ta: 0 ... +55°C
(only for fieldbus components of certificate no. KEMA 10ATEXO0075 X Issue 9)

Il 3G KEMA 10ATEX0075 X Ex nA nC IIC T4 Gc Ta: 0 ... +55°C

I 3D KEMA 10ATEX0075 X Ex tc IlIC T135°C Dc Ta: 0 ... +55°C
(only for fieldbus components of certificate no. KEMA 10ATEXO0075 X Issue 9)

&
&
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4.2.2 ATEX - Special conditions (extended temperature range)

Observe the special conditions for the intended use of Beckhoff fieldbus components with
extended temperature range (ET) in potentially explosive areas (directive 2014/34/EU)!

» The certified components are to be installed in a suitable housing that guarantees a protection class of at
least IP54 in accordance with EN 60079-15! The environmental conditions during use are thereby to be
taken into account!

 For dust (only the fieldbus components of certificate no. KEMA 10ATEX0075 X Issue 9): The equipment
shall be installed in a suitable enclosure providing a degree of protection of IP54 according to
EN 60079-31 for group IlIA or llIB and IP6X for group IIIC, taking into account the environmental condi-
tions under which the equipment is used!

If the temperatures during rated operation are higher than 70°C at the feed-in points of cables, lines or
pipes, or higher than 80°C at the wire branching points, then cables must be selected whose tempera-
ture data correspond to the actual measured temperature values!

* Observe the permissible ambient temperature range of -25 to 60°C for the use of Beckhoff fieldbus com-
ponents with extended temperature range (ET) in potentially explosive areas!

* Measures must be taken to protect against the rated operating voltage being exceeded by more than
40% due to short-term interference voltages!

The individual terminals may only be unplugged or removed from the Bus Terminal system if the supply
voltage has been switched off or if a non-explosive atmosphere is ensured!

» The connections of the certified components may only be connected or disconnected if the supply volt-
age has been switched off or if a non-explosive atmosphere is ensured!

The fuses of the KL92xx/EL92xx power feed terminals may only be exchanged if the supply voltage has
been switched off or if a non-explosive atmosphere is ensured!

» Address selectors and ID switches may only be adjusted if the supply voltage has been switched off or if
a non-explosive atmosphere is ensured!

Standards

The fundamental health and safety requirements are fulfilled by compliance with the following standards:
+ EN 60079-0:2012+A11:2013
+ EN 60079-15:2010
» EN 60079-31:2013 (only for certificate no. KEMA 10ATEXO0075 X Issue 9)

Marking

The Beckhoff fieldbus components with extended temperature range (ET) certified according to the ATEX
directive for potentially explosive areas bear the following marking:

Il 3G KEMA 10ATEX0075 X Ex nA IlIC T4 Gc Ta: -25 ... +60°C

I 3D KEMA 10ATEX0075 X Ex tc IlIC T135°C D¢ Ta: -25 ... +60°C
(only for fieldbus components of certificate no. KEMA 10ATEXO0075 X Issue 9)

Il 3G KEMA 10ATEX0075 X Ex nA nC IIC T4 Gc Ta: -25 ... +60°C

I 3D KEMA 10ATEXO0075 X Ex tc [lIC T135°C Dc Ta: -25 ... +60°C
(only for fieldbus components of certificate no. KEMA 10ATEXO0075 X Issue 9)

&
&
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4.2.3 IECEX - Special conditions

Observe the special conditions for the intended use of Beckhoff fieldbus components in
potentially explosive areas!
» For gas: The equipment shall be installed in a suitable enclosure providing a degree of protection of IP54

according to IEC 60079-15, taking into account the environmental conditions under which the equipment
is used!

 For dust (only the fieldbus components of certificate no. IECEx DEK 16.0078X Issue 3):
The equipment shall be installed in a suitable enclosure providing a degree of protection of IP54 accord-
ing to EN 60079-31 for group IlIA or llIB and IP6X for group IlIC, taking into account the environmental
conditions under which the equipment is used!

» The equipment shall only be used in an area of at least pollution degree 2, as defined in IEC 60664-1!

Provisions shall be made to prevent the rated voltage from being exceeded by transient disturbances of
more than 119 V!

If the temperatures during rated operation are higher than 70°C at the feed-in points of cables, lines or
pipes, or higher than 80°C at the wire branching points, then cables must be selected whose tempera-
ture data correspond to the actual measured temperature values!

» Observe the permissible ambient temperature range for the use of Beckhoff fieldbus components in po-
tentially explosive areas!

The individual terminals may only be unplugged or removed from the Bus Terminal system if the supply
voltage has been switched off or if a non-explosive atmosphere is ensured!

» The connections of the certified components may only be connected or disconnected if the supply volt-
age has been switched off or if a non-explosive atmosphere is ensured!

Address selectors and ID switches may only be adjusted if the supply voltage has been switched off or if
a non-explosive atmosphere is ensured!

The front hatch of certified units may only be opened if the supply voltage has been switched off or a
non-explosive atmosphere is ensured!

Standards

The fundamental health and safety requirements are fulfilled by compliance with the following standards:

« EN 60079-0:2011
« EN 60079-15:2010
* EN 60079-31:2013 (only for certificate no. IECEx DEK 16.0078X Issue 3)

Marking

Beckhoff fieldbus components that are certified in accordance with IECEx for use in areas subject to an
explosion hazard bear the following markings:

Marking for fieldbus components of certificate = IECEx DEK 16.0078 X
no. IECEx DEK 16.0078X Issue 3: Ex nA IIC T4 Gc

Ex tc IlIC T135°C Dc

Marking for fieldbus components of IECEx DEK 16.0078 X
certficates with later issues: Ex nA IIC T4 Ge
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424 Continuative documentation for ATEX and IECEx

NOTE

Continuative documentation about explosion protection according to ATEX
and IECEXx

Pay also attention to the continuative documentation

Ex. Protection for Terminal Systems
Notes on the use of the Beckhoff terminal systems in hazardous areas according to ATEX
and |IECEXx,

that is available for download within the download area of your product on the Beckhoff
homepage www.beckhoff.com!
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4.2.5 cFMus - Special conditions

Observe the special conditions for the intended use of Beckhoff fieldbus components in
potentially explosive areas!

* The equipment shall be installed within an enclosure that provides a minimum ingress protection of IP54
in accordance with ANSI/UL 60079-0 (US) or CSA C22.2 No. 60079-0 (Canada).

» The equipment shall only be used in an area of at least pollution degree 2, as defined in IEC 60664-1.

 Transient protection shall be provided that is set at a level not exceeding 140% of the peak rated voltage
value at the supply terminals to the equipment.

» The circuits shall be limited to overvoltage Category Il as defined in IEC 60664-1.

» The Fieldbus Components may only be removed or inserted when the system supply and the field sup-
ply are switched off, or when the location is known to be non-hazardous.

» The Fieldbus Components may only be disconnected or connected when the system supply is switched
off, or when the location is known to be non-hazardous.

Standards
The fundamental health and safety requirements are fulfilled by compliance with the following standards:

M20US0111X (US):

« FM Class 3600:2018

* FM Class 3611:2018

* FM Class 3810:2018
ANSI/UL 121201:2019
ANSI/ISA 61010-1:2012
ANSI/UL 60079-0:2020
« ANSI/UL 60079-7:2017

FM20CA0053X (Canada):
« CAN/CSA C22.2 No. 213-17:2017
+ CSA C22.2 No. 60079-0:2019
+ CAN/CSA C22.2 No. 60079-7:2016
+ CAN/CSA C22.2 No.61010-1:2012

Marking

Beckhoff fieldbus components that are certified in accordance with cFMus for use in areas subject to an
explosion hazard bear the following markings:

FM20US0111X (US): Class I, Division 2, Groups A, B, C, D
Class I, Zone 2, AEx ec lIC T4 Gc

FM20CAQ0053X (Canada): Class I, Division 2, Groups A, B, C, D
Ex ec T4 Gc
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4.2.6 Continuative documentation for cFMus

NOTE

Continuative documentation about explosion protection according to cFMus
Pay also attention to the continuative documentation

Control Drawing 1/O, CX, CPX
Connection diagrams and Ex markings,

that is available for download within the download area of your product on the Beckhoff
homepage www.beckhoff.com!
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Installation
4.3 UL notice
A CAUTION
Application
c @ US | Beckhoff EtherCAT modules are intended for use with Beckhoff's UL Listed EtherCAT Sys-
tem only.
A CAUTION
Examination
c @ US | For cULus examination, the Beckhoff I/O System has only been investigated for risk of fire
and electrical shock (in accordance with UL508 and CSA C22.2 No. 142).
A CAUTION
For devices with Ethernet connectors
[ @ US | Not for connection to telecommunication circuits.

Basic principles

UL certification according to UL508. Devices with this kind of certification are marked by this sign:

US
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4.4 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!

Assembly

Fig. 62: 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 compo-
nents 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 conflict 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).

i o
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Disassembly

Fig. 63: 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

[

1 During the design of a bus terminal block, the pin assignment of the individual Bus Terminals must
be taken account of, since some types (e.g. analog Bus Terminals or digital 4-channel Bus Termi-
nals) do not or not fully loop through the power contacts. Power Feed Terminals (KL91xx, KL92xx
or EL91xx, EL92xx) interrupt the power contacts and thus represent 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. 64: Power contact on left side

NOTE

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 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 or-
der 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!
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4.5 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!

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

25g,6ms

Additional installation instructions

For terminals with enhanced mechanical load capacity, the following additional installation instructions apply:
« The enhanced mechanical load capacity is valid for all permissible installation positions
* 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.
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4.6 Connection

4.6.1 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!

Overview
The bus terminal system offers different connection options for optimum adaptation to the respective
application:

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

+ The terminals of ESxxxx and KSxxxx 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 (ELxxxx / KLxxxx)

Fig. 65: Standard wiring

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

Pluggable wiring (ESxxxx / KSxxxx)

Fig. 66: Pluggable wiring

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

The assembly and wiring procedure is the same as for the ELxxxx and KLxxxx series.

The pluggable connection level enables 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.
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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 ESxxxx and KSxxxx series has been retained as
known from ELxxxx and KLxxxx series.

High Density Terminals (HD Terminals)

Fig. 67: High Density Terminals

The terminals from these series with 16 terminal 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
1 The High Density Terminals of the ELx8xx and KLx8xx series doesn't support pluggable wiring.

Ultrasonically “bonded” (ultrasonically welded) conductors

@® Ultrasonically “bonded” conductors

1 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 concerning the wire-size

width [P 143]!
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4.6.2 Wiring

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!

Terminals for standard wiring ELxxxx/KLxxxx and for pluggable wiring ESxxxx/KSxxxx

Fig. 68: Connecting a cable on a terminal point

Up to eight terminal points enable the connection of solid or finely stranded cables to the bus terminal. The
terminal points are implemented in spring force technology. Connect the cables as follows:

1. Open a terminal point by pushing a screwdriver straight against the stop into the square opening
above the terminal point. Do not turn the screwdriver or move it alternately (don't toggle).

2. The wire can now be inserted into the round terminal opening without any force.

3. The terminal point closes automatically when the pressure is released, holding the wire securely and
permanently.

See the following table for the suitable wire size width.

Terminal housing ELxxxx, KLxxxx ESxxxx, KSxxxx
Wire size width (single core wires) 0.08 ... 2.5 mm? 0.08 ... 2.5 mm?
Wire size width (fine-wire conductors) 0.08 ... 2.5 mm? 0.08 ... 2.5 mm?
Wire size width (conductors with a wire end sleeve) 0.14 ... 1.5 mm? 0.14 ... 1.5 mm?
Wire stripping length 8..9mm 9...10 mm

High Density Terminals (HD Terminals [»_142]) with 16 terminal points

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 terminal 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.
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Terminal housing High Density Housing
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 (conductors with a wire end sleeve) 0.14 ... 0.75 mm?
Wire size width (ultrasonically “bonded" conductors) only 1.5 mm? (see notice [P _142])

Wire stripping length 8..9mm
4.6.3 Shielding
® Shielding
Encoder, analog sensors and actors should always be connected with shielded, twisted paired
wires.
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4.7 Note - Power supply

Power supply from SELV/PELV power supply unit!
SELV/PELV circuits (Safety Extra Low Voltage, Protective Extra Low Voltage) according to
IEC 61010-2-201 must be used to supply this device.
Notes:
« SELV/PELYV circuits may give rise to further requirements from standards such as IEC 60204-1 et al, for
example with regard to cable spacing and insulation.

» A SELV (Safety Extra Low Voltage) supply provides safe electrical isolation and limitation of the voltage
without a connection to the protective conductor,
a PELV (Protective Extra Low Voltage) supply also requires a safe connection to the protective conduc-

tor.
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4.8 Installation positions

Constraints regarding installation position and operating temperature range

Please refer to the technical data for a terminal to ascertain whether any restrictions regarding the installa-

tion position and/or the operating temperature range have been specified. When installing high power dissi-
pation terminals ensure that an adequate spacing is maintained between other components above and be-
low 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. 69: 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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4.9 Positioning of passive Terminals

Hint for positioning of passive terminals in the bus terminal block

o

1 EtherCAT Terminals (ELxxxx / ESxxxx), which do not take an active part in data transfer within the
bus terminal block are so called passive terminals. The passive terminals have no current consump-
tion out of the E-Bus.
To ensure an optimal data transfer, you must not directly string together more than two passive ter-
minals!

Examples for positioning of passive terminals (highlighted)
BE G G G2 FE GE GP G G g

=1=] =T=] [=1=] =1=] [=1=] oo ==
==} ==} a= =1=] as =11 =1=1
=25 == as [=1=] as =] ==
O O =1=} ==} oo [=1=] [=1=] =1=] [=1=]

¢ ] [#&leoiporco o esios|oo

0 o |2906[60(00 00 |00[00 00 (6066
o0
00

ok S3E56s

N

/

O
o

=~

O
@]

%
[ ]

)
i..f"«..»’

Fig. 72: Incorrect positioning
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410 Connection notes for 20 mA measurement

4.10.1 Configuration of 0/4..20 mA differential inputs

This section describes the 0/4..20 mA differential inputs for terminal series EL301x, EL302x, EL311x,
EL312x and terminals EL3174, EL3612, EL3742 and EL3751.

For the single-ended 20 mA inputs the terminal series EL304x, EL305x, EL314x, EL315x, EL317x, EL318x
and EL375x they only apply with regard to technical transferability and also for devices whose analogue
input channels have a common related ground potential (and therefore the channels are not to each other
and/or not to power supply electrically isolated). Herewith an example for an electrically isolated device is the
terminal EL3174-0002.

Technical background

The internal input electronics of the terminals referred to above have the following characteristic (see Fig.
[»_149] Internal connection diagram for 0/4..20 mA inputs):

« Differential current measurement, i.e. concrete potential reference is primarily not required.
The system limit applies is the individual terminal EL30xx/EL31xx.

» Current measurement via a 33 Q shunt per channel, resulting in a maximum voltage drop of 660 mV
via the shunt

« Internal resistor configuration with GND point (A) central to the shunt
The configuration of the resistors is symmetric, such that the potential of (A) is central relative to the
voltage drop via the shunt.

 All channels within the terminal have this GND,,, potential in common.

» the common GND,, potential (A)
o is connected for 1 and 2 channel terminals to a terminal point and not with GND,¢ (power contact).
o is connected for 4 channel terminals with GNDg¢

» The center point of the voltage drop over the 33 Q shunt is referred to common mode point (CMP).
According to the technical product data, the maximum permitted common mode voltage V, refers to
the potential between the CMP of a channel and the internal GND or the potential between the CMP of
2 channels within a terminal.

It must not exceed the specified limit (typically £10 or +35 V).

Accordingly, for multi-channel measurements V., specifications must be followed.

Input +

Input -

P—

EL3xx1 ~GND

GND

Fig. 73: Internal connection diagram 0/4...20 mA inputs

The block diagram for a 2 channel terminal shows the linked GND points within the terminal (Fig. [»_150
Internal connection for 0/4..20 mA inputs of a EL3xx2):
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EL3xx1 :G“D i Uew
EL3xx2 GND
inl

Fig. 74: Internal connection diagram for 0/4..20 mA inputs of a EL3xx2

For all channels within the terminal V.. must not be exceeded.

® V., for0/4.20 mA inputs

1 If V,, of an analog input channel is exceeded, internal equalizing currents result in erroneous mea-
surements.
For 1 and 2 channel terminals the internal GND is therefore fed out to a terminal point, so that the
V.., specification can be met through application-specific configuration of this GND point, even in
cases of atypical sensor configuration.

Example 1

The 2-channel EL3012 is connected to 2 sensors, which are supplied with 5 and 24 V. Both current
measurements are executed as low-side measurements. This connection type is permitted, because at | .,
CMP,, and CMP,,, are approx. 330 mV above 0 V, which means that V_, is always < 0.5 V. The requirement
of V., < 10 V (applicable to EL30xx) is therefore adhered to.

| p—
Input + Input +
gE0mV | | o B
nax Gi—===CMP=03V CMP=03Vo—-===
Input - .
— nput - Input

I —.
U, cht U, chz
oy

EL3xx1 ~GND "
EL3xx2

fp—
H

i GHND s

GNDp |
EL3xx4 )—:?----:

Fig. 75: Example 1: low-side measurement
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If the EL30x1/EL30x2 or EL31x1/EL31x2 terminals have no external GND,, connection, the GND,, potential
can adjust itself as required (referred to as "floating"). Please note that for this mode reduced measuring
accuracy is to be expected.

Example 1a

Accordingly, this also applies if the floating point GND,; is connected to another potential.

_____ " — GND i

CMP=-03V

1
1
20 mA
660 my GEO mY F
max. ||=| T~ T T T T T T T T max, |
L F g

o

Fig. 76: Example 1a, high-side measurement

Example 2

The same EL3012 is now again connected with the two 20 mA sensors, although this time with one low-side
measurement at 5 V and one high-side measurement at 12 V. This results in significant potential differences
V., > 10V (applicable to EL30xx) between the two channels, which is not permitted.

20 M, Input +
____CMP=116V 660 mV
ma.
CMP =113V
It -

0w Ugt, enz

EL3xx] ~BNDw
EL3xx2 D H
H GEMD i

GNOe |

EL3xxd :‘_—-u-

Fig. 77: Example 2, high-side/low-side measurement
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To rectify this, GND,, can in this case be connected externally with an auxiliary potential of 6 V relative to
"0 V". The resulting A/IGND,,, will be in the middle, i.e. approx. 0.3V or 11.6 V.

Example 3

In the EL3xx4 terminals GND,, is internally connected with the negative power contact. The choice of
potential is therefore limited.

Input + Input +

660 mV

__C-_M_F' =236V CMP = 23._6_\.?__
N rmax.

Input « Input -

— " —
Ueas, cm @ 20 ma IL Uc, enz oD
GND e EL3xx4
e —
—L oV

Fig. 78: Invalid EL3xx4 configuration

The resulting CMP is 23.6 V, i.e. >> 10 V (applicable to EL30xx). The EL30x4/EL31x4 terminals should
therefore be configured such that CMP is always less than V, .-

Summary

This results in certain concrete specifications for external connection with 0/4..20 mA sensors:

» We recommended connecting GND,,, with a low-impedance potential, because this significantly
improves the measuring accuracy of the EL30xx/31xx.
Please note the instructions relating to the V,, potential reference.

+ The V., potential reference must be adhered to between CMP < GND,,, and CMP,,, <> CMP ).
If this cannot be guaranteed, the single-channel version should be used.

» Terminal configuration:

o EL3xx1/EL3xx2: GND,, is connected to terminal point for external connection.
GND,, should be connected externally such that condition 2 is met.

o EL3xx4: GND is connected with the negative power contact.
The external connection should be such that condition 2 is met.

If the sensor cable is shielded, the shield should not be connected with the GND,,; terminal point but with a
dedicated low-impedance shield point.

« If terminal points of several EL30xx/EL31xx terminals are connected with each other, ensure that
condition 2 is met.

Connection of GND,,

]
1 In the EL30x1/EL30x2 and EL31x1/EL31x2 terminals the internal GND, GND,,, connection is fed out
to terminal contacts.

To achieve a precise measurement result GND,,, should be connected to a suitable external low-im-
pedance potential, taking account the specifications for V...
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4.11 Disposal

Products marked with a crossed-out wheeled bin shall not be discarded

with the normal waste stream. The device is considered as waste

electrical and electronic equipment. The national regulations for the
mmmmm  disposal of waste electrical and electronic equipment must be observed.
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5 Commissioning

5.1 TwinCAT Quick Start

TwinCAT is a development environment for real-time control including multi-PLC system, NC axis control,
programming and operation. The whole system is mapped through this environment and enables access to a
programming environment (including compilation) for the controller. Individual digital or analog inputs or
outputs can also be read or written directly, in order to verify their functionality, for example.

For further information please refer to http://infosys.beckhoff.com:

+ EtherCAT Systemmanual:
Fieldbus Components — EtherCAT Terminals — EtherCAT System Documentation — Setup in the
TwinCAT System Manager

* TwinCAT 2 — TwinCAT System Manager — 1/O - Configuration

* In particular, TwinCAT driver installation:
Fieldbus components — Fieldbus Cards and Switches — FC900x — PCI Cards for Ethernet —
Installation

Devices contain the terminals for the actual configuration. All configuration data can be entered directly via
editor functions (offline) or via the “Scan” function (online):

« “offline”: The configuration can be customized by adding and positioning individual components.
These can be selected from a directory and configured.

o The procedure for offline mode can be found under http://infosys.beckhoff.com:
TwinCAT 2 — TwinCAT System Manager — 10 - Configuration — Adding an 1/O Device

» “online”: The existing hardware configuration is read

o See also http://infosys.beckhoff.com:
Fieldbus components — Fieldbus cards and switches — FC900x — PCI Cards for Ethernet —
Installation — Searching for devices

The following relationship is envisaged from user PC to the individual control elements:
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1

= I/O - Configuration
remote

I/O - Devices (...)

Terminal
(Coupler or PLC)

E—
r I/O
| ! Terminal 1
_"‘I (EL..., EP..., )
r electro-
| ! Terminal 2 mechanical
1 (EL..., EP..., ) installation
L (Actors/
I I Sensors)
I 1
F========= 1
! Terminal "n" '
T (EL.EP.,) !
e o o o o o o o e o

Fig. 79: Relationship between user side (commissioning) and installation

The user inserting of certain components (I/O device, terminal, box...) is the same in TwinCAT 2 and
TwinCAT 3. The descriptions below relate to the online procedure.

Sample configuration (actual configuration)

Based on the following sample configuration, the subsequent subsections describe the procedure for
TwinCAT 2 and TwinCAT 3:

Control system (PLC) CX2040 including CX2100-0004 power supply unit

Connected to the CX2040 on the right (E-bus):
EL1004 (4-channel digital input terminal 24 V()

Linked via the X001 port (RJ-45): EK1100 EtherCAT Coupler

Connected to the EK1100 EtherCAT coupler on the right (E-bus):
EL2008 (8-channel digital output terminal 24 V,; 0.5 A)

(Optional via X000: a link to an external PC for the user interface)

EL30xx Version: 5.4 155



Commissioning BEGKHOFF

(X2040 (X2100&

"y

TE |
] = ==
L H EE
T WE s nw
o 84 28
Fi“ enter
HE En
== N =B
o = Ah 5 ah
[ =2 =
£ v HE 3 B%
& S5 FFI 2 .!,!I
) Al - a6l @ w B6LAH
=5 W S Tw
e == = ==
= = ~A= [ak:] o= fan
BI04 m= 2008
!Ellllf _lmi
il ¥ | 1 T

EtherCAT- Link

Fig. 80: Control configuration with Embedded PC, input (EL1004) and output (EL2008)

Note that all combinations of a configuration are possible; for example, the EL1004 terminal could also be
connected after the coupler, or the EL2008 terminal could additionally be connected to the CX2040 on the
right, in which case the EK1100 coupler wouldn’t be necessary.
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511 TwinCAT 2

Startup

TwinCAT basically uses two user interfaces: the TwinCAT System Manager for communication with the
electromechanical components and TwinCAT PLC Control for the development and compilation of a
controller. The starting point is the TwinCAT System Manager.

After successful installation of the TwinCAT system on the PC to be used for development, the TwinCAT 2
System Manager displays the following user interface after startup:

! Unbenannt - TwinCAT Systern Manager EI@
File Edit Actions View Options Help
n-ril | |60 B | = |aa v F B (BB ® % |2 QL€ D ?
[-E SYSTEM - Configuration —|—|
G | i
B NC - Configuration enerl oot Selipes
BA PLC - Configuration
& VO - Configuration R TuinCAT System Manager
-89 1/0 Devices 2 v2.11 {Build 2273)
\.-@8 Mappings . .
TwinCAT Ewvaluation
v2.11 [Build 2256)
Copyright BECKHOFF © 1996-2011
http ./ Awww beckhoff com
Registration:
Name:
Company:
Reqg.-Key: 77777
Ready Lokal [123.45.67.89.1.1) [S(RULEE

Fig. 81: Initial TWinCAT 2 user interface

Generally, TwinCAT can be used in local or remote mode. Once the TwinCAT system including the user
interface (standard) is installed on the respective PLC, TwinCAT can be used in local mode and thereby the
next step is “Insert Device [»_159]".

If the intention is to address the TwinCAT runtime environment installed on a PLC as development
environment remotely from another system, the target system must be made known first. In the menu under

m
“Actions” — “Choose Target System...”, via the symbol “ “=* ” or the “F8” key, open the following window:
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Choose Target System

m-Bl ~Local- [123.45.67.89.1.1)

(1]

Search [Ethernet)...

Search [Fieldbug)...

[7] Set as Default

Connection Timeout [5];

Alk

Fig. 82: Selection of the target system

Use “Search (Ethernet)...” to enter the target system. Thus a next dialog opens to either:
 enter the known computer name after “Enter Host Name / IP:” (as shown in red)
« perform a “Broadcast Search” (if the exact computer name is not known)

» enter the known computer IP or AmsNetID.

Add Route Dialog

Enter Hozt Mame / |P:

(=]

’ Refresh Status

Broadcast Search ]

HozCHame

Lonnecied

=adre

Enter destination computer name
& activate "Enter Host Name / IP"

EMS Wetld TwinCAT 05 Yersion Cormrment

Foute Mame [Target]:

Foute Mame [Femate]:

Target Route
) Project

(@ Static

Az etld:
Tranzport Type: [ TCRAR
Address Info

@ Host Wame () IP Address
Connection Timeout [5]: g

) Temparary

Add Route

Y-PC
Remate Route
) Mane
(@) Shatic
) Temparary

Cloze

Fig. 83: Specify the PLC for access by the TwinCAT System Manager: selection of the target system

Once the target system has been entered, it is available for selection as follows (a password may have to be

entered):

=Bl -Local-  (147.99.12.341.1)

-8k remote-FLC [123.4567.89.1.1)

After confirmation with “OK” the target system can be accessed via the System Manager.
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Adding devices

In the configuration tree of the TwinCAT 2 System Manager user interface on the left, select “I/O Devices”
and then right-click to open a context menu and select “Scan Devices...”, or start the action in the menu bar

via ~ . The TwinCAT System Manager may first have to be set to “Config mode” via ﬁ' or via menu
“Actions” — “Set/Reset TwinCAT to Config Mode...” (Shift + F4).

[z B SYSTEM - Configuration
.18 NC - Configuration
.. PLC - Configuration
9! /O - Configuration| (§* Import Device...

R
Ctrl+V
BB Paste with Links Alt+Ctrl+V

s Append Device..,

Fig. 84: Select “Scan Devices...”

Confirm the warning message, which follows, and select “EtherCAT” in the dialog:

4 new /0 dewices found
Device 1 (EtherCAT)
g:::z: 2 EEthe;CAT] [Local Area Connection [TwinCAT -Intel PCI Ethernet 4]
[] Device 4 (NOW/DP-RAM)

Fig. 85: Automatic detection of I/0 devices: selection the devices to be integrated

Confirm the message “Find new boxes”, in order to determine the terminals connected to the devices. “Free
Run” enables manipulation of input and output values in “Config mode” and should also be acknowledged.

Based on the sample configuration [P_155] described at the beginning of this section, the result is as follows:
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- /0 - Configuration
B8 /0 Devices
£ Device 1 (EtherCAT)
-I- Device 1-Image
-I- Device 1-Image-Info
7§ Inputs
- @l Outputs
- InfoData
|§ Term1 (EK1200)
# Term 2 (EL1004)
i Term 3 (ELOOL1)
== Device 3 (EtherCAT)
-I- Device 3-Image
i..=ta Device 3-Image-Info
- 8T Inputs
- §L Outputs
. InfoData
B [§ Term 4 (EK1100)
; InfoData
" Term 5 (EL2008)
J Term 3 (EL9011)

Fig. 86: Mapping of the configuration in the TwinCAT 2 System Manager

The whole process consists of two stages, which may be performed separately (first determine the devices,
then determine the connected elements such as boxes, terminals, etc.). A scan can also be initiated by
selecting “Device ...” from the context menu, which then reads the elements present in the configuration

below:
EI' 10 - Configuration
=88 /0 Devices

Bol Device 1 (EtherCAT) = Append Box...

[+~ Device 3 (EtherCAT)
.. &% Mappings ¥ Delete Device

(&) Online Reset
23 Online Reload (Cenfig Mode only)
Online Delete (Config Mode only)

‘B Export Device...

&* Import Box...

i\ sconBoes.
& Cut > Ctrl+X
Copy Ctrl+C
ﬁ Paste Ctrl+V
B2 Paste with Links Alt+Ctrl+V

Jd" Changeld...

X Disabled

Change To 4

Change MNetld...

Fig. 87: Reading of individual terminals connected to a device

This functionality is useful if the actual configuration is modified at short notice.

Programming and integrating the PLC

TwinCAT PLC Control is the development environment for the creation of the controller in different program
environments: TwinCAT PLC Control supports all languages described in IEC 61131-3. There are two text-
based languages and three graphical languages.

+ Text-based languages

o Instruction List (IL)
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o Structured Text (ST)
* Graphical languages
o Function Block Diagram (FBD)
o Ladder Diagram (LD)
o The Continuous Function Chart Editor (CFC)
o Sequential Function Chart (SFC)

The following section refers to Structured Text (ST).
After starting TwinCAT PLC Control, the following user interface is shown for an initial project:

B TwinCAT PLC Control - (Untitled)” - [MAIN (PRG-ST)] = [Eo =5

!File Edit Project Insett Extras Online Window Help - (& =

=L e R A e R e N

=
(=1
=

PROGRAM MAIN
(VAR
END_vAR

(] 5

=
i
=
o=
=1 ==}
[ |25

=
=
=
e

=
=
=
(%51

=
=
=
=

=
=
=
=

=
=
=
oo

=
=
=
[¥=]

=
=
=

=
=
=

=
=
=
ra

=
=
=
o]

=
(=1
=
L

=
=
=
(%51

!

Loading library 'CATwinCATV\FLCALIEYS TANDARD.LIE!

1 | F

i FOU sI " Data typesl Visualizationsl % Hesources] 4

| |Target: Local (123.45.67.89.1.7), Run Time: 1 | ST 0C 00Ty ifal 5 fets

[Lin: 3. Col: 8 [ONLIME [0V [READ

Fig. 88: TwinCAT PLC Control after startup

Sample variables and a sample program have been created and stored under the name “PLC_example.pro”:
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! TwinCAT PLC Control - PLC_example.pro - [MAIN (PRG-5T]]
! File Edit Project Insert Extras Online Window Help

(= [E]=]

- [ & =

2=]a| B|@]edBlS(SA5 * [5|E| 7|

| 0001 | PROGRAR MAIN

| D002 /AR

0003 nSwitch Cirl
nRotatelpper
nFotatelower

EMD_wAR

AR _IMPUT
bEL1004_Ch4

EMD_WAR

AR _OUTRUT
nELZ2008_walue

EMD_WwAR

BOOL = TRLE;
WORD =16#8000;
WORD =16401;

AT BOOL:
AT#HO* . BYTE:

<[l

* Program exarmple *
IF bEL1004_Chd THEM

IF nSwitchCirl THEN
Ol T

1 [ »

Implementation of PO AN
Implementation of task 'Standard'
Warning 1990: No "AR_CONFIG! for 'MAIN.LEL1004_Ch4'
Warning 1390: Mo “AR_CONFIG! for 'WMAIN.nELZ005_wvalue'
FOU indices:b1 (2%)
Size of used data: 45 of 1048576 bytes (0.00%)
Size of used retain data: 0 of 32768 bytes (0.00%:)
0 Erroris). 'Warning(s).
1 | 1 |

[om]

1

- PDUSI.[: Data...l\ffisu...l% Hes...l

[ [Target: Local (123.45.67.89.1.1), Run Time: 1 (Y ORRAPES Lin: 13, Cal: 7

»

[ONLINE [Dv [READ

Fig. 89: Sample program with variables after a compile process (without variable integration)

Warning 1990 (missing “VAR_CONFIG”) after a compile process indicates that the variables defined as
external (with the ID “AT%I*” or “AT%Q*”) have not been assigned. After successful compilation, TwinCAT
PLC Control creates a “*.tpy” file in the directory in which the project was stored. This file (“*.tpy”) contains
variable assignments and is not known to the System Manager, hence the warning. Once the System
Manager has been notified, the warning no longer appears.

First, integrate the TwinCAT PLC Control project in the System Manager via the context menu of the PLC
configuration; right-click and select “Append PLC Project...”:

*

! Unbenannt.tsm - TwinCAT System Manager - remote-PLC'
File Edit Actions View Options Help

DE@E =0 BB A ey
Bl SYSTEM - Configuration
BB MC - Configuration
i |PLC - Configuration
&8 1/0 - Configuratio M Append PLC Project...

£-B8 1/0 Devices 3
= Devicel (Et Paste Ctrl+V

(- Device3 (Bt B Paste with Links Alt+ Ctrl+V
+-&& Mappings

o= ]

L 25 ® || B QS (2N @ E 7
Version (Target) | Plc Settings (Target)

TwinCAT System Manager
v2.11 (Build 2273)

TwinCAT PLC Server
v2.11 [Build 2108)

Copyright BECKHOFF © 1556-2011
hittp:/ A beckhoff.com

4 1 |

Ready

remate-PLC [123

Fig. 90: Appending the TwinCAT PLC Control project
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Select the PLC configuration “PLC_example.tpy” in the browser window that opens. The project including the
two variables identified with “AT” are then integrated in the configuration tree of the System Manager:

=-58 PLC - Configuration
=-1E& PLC_example
=$= PLC_sxample-Image
Standard

2§l Inputs

-G MAIN.BEL1004_Ché
- $l Outputs

Ql MAIMN.nEL2008_value

- /0 - Configuration
)-8 /0 Devices
= Devicel (EtherCAT)
[#]-=== Device 3 (EtherCAT)

- && Mappings

Fig. 91: PLC project integrated in the PLC configuration of the System Manager

The two variables “bEL1004_Ch4” and “nEL2008_value” can now be assigned to certain process objects of
the 1/0O configuration.

Assigning variables

Open a window for selecting a suitable process object (PDO) via the context menu of a variable of the
integrated project “PLC_example” and via “Modify Link...” “Standard”:

" 3
! Unbenannt.tsm - TwinCAT System Manager - 'remate-PLC’ EI
File Edit Actions View Options Help

D@l oo 2nn(#d =Bavdd s @ e zq@EEL& ) ?
- B SYSTEM - Configuration
.58 NC - Configuration

»

Varizble | Flags | Online b

[—j! PLC - Configuration ﬂ—| Name: MAINBEL1004_Ch4
- JEE PLC_example 3 Clear Linkls)
H (\S -
PLC_example-Image i -|n o Type: BOOL
Goto Link Variable
Standard ) . Group: Inputs Size: 0.1
£-§ Inputs Take Name Over From Linked Variable
] MAIN.BELL004_Ch P8 o Address: oo User ID: 0
0 = Insert Variable...
‘l utputs % Delete.. Linked to...
Lo ) MAIN.REL2008 valu ~ -
9- /O - Cenfiguration Move Address... Comment: Variable of IEC1131 project "PLC_example”. Updated with Tas
- B /O Devices E
5% Devicel (EtherCAT) 3 Online Write...
-7 Device 3 (EtherCAT) +3 Online Force...
-84 Mappings 4 Release Force
(3, Add To Watch
3 Remove From Watch

ADS Infa: Port: 801, I1Gmp: eFO21, 10ffs: (D, Len: 1

< 1 | 3

remote-PLC 123

Fig. 92: Creating the links between PLC variables and process objects

In the window that opens, the process object for the variable “OEL1004_Ch4” of type BOOL can be selected
from the PLC configuration tree:
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Attach Variable MAIN.bEL1004_Chd (Input)

/0 - Configuration
EI@ 1/0 Devices

-4 Devioe 1 [EtherCAT)

LB f TemZ (EL1004)
-t Input > 1% 26.0, BIT [0.1]
-1 Input > 1% 261, BIT [0.1]
-l Input > X 2E2, BIT m1

Show Variables

@ Unuzed

) Used and urused

[T Exchude disabled
Exchude other Devices
Exchide same Image
Show Toaltips

SR

-l wicState > X 1522.0,

[Input. Channel 4 . Term 2

(ELIUU4) Device 1 (EtherCAT) . I/O Devices ]

Lol InputToggle = 1% 1524.0)
4% Device 3 [EtherCAT)

- Temn S (EL2008]
gl WoState X 1522.0BIT [01]

I TMatching T Ype
atching Size

[T] &1 Types
Array Mode

Offzets

[] Continuous

[ Show Dialog

Wariable Name

Hand over
Take cwer

Cancel ] [ [l 8 ]

Fig. 93: Selecting PDO of type BOOL

According to the default setting, certain PDO objects are now available for selection. In this sample the input
of channel 4 of the EL1004 terminal is selected for linking. In contrast, the checkbox “All types” must be

ticked for creating the link for the output variables, in order to allocate a set of eight separate output bits to a
byte variable. The following diagram shows the whole process:

=-§M PLC - Configuration
EHf,'f PLC_sxample
= PLC_example-Image
Standard
- gt Inputs
L MAINbEL1004_Chd
- §l Outputs
L] MA]N.nELZDOE_vaIue
Wi cotoin |5 QT
= E? Dev.i(es & Clear Link{s)
= Devicel (EtherCAT) 6 |ink Vericble

= Device 3 (EtherCAT)
Take Name Owver From Linked Variable
(-G8 Mappings

=2

2‘ Insert Variable...
9 Delete...

Move Address...

+3 Online Write...
+3 Online Force...
4 Release Force

(4 Add To Watch

¥ Remove From Watch

Fig. 94: Selecting several PDOs simultaneously: activate “Continuous” and “All types”

Attach Variable MAIN.nEL2008_value (Qutput)

=148 140 - Configuration
B 5 1/0 Devices

(-5 Device 1 [EtherCAT]

S @) FrmOCHl > @B 152000, UINT16 [2.0]
- @) FrmOwicChl > @B 15220 UINT16[2.0]

- @) DevChl > QB 1534.0, UINTIE[20]
Device 3 [EtherCAT)
{ TermS[ELZDDB]

Show Yariables

@ Urused

(7 Used and unused

[T Exclude disabled
Exclude other Devices
Exclude same Image
[ Show Tooltips

Show Variable Types
Matching Type

Al Types
Anap Mode

rm 5 (EL2008) . Device 3 (EtherCAT) . I/O Devices ]

 UINTIB [20]
@) FmOweCkl > 0B 15220, UINT16[20]
@) DevCl > QB 15340 UINTIE[20]

Continuous I
Show Dialog

Hand aver
Take over
Cancel i (118 ]

Yariable Name

Note that the “Continuous” checkbox was also activated. This is designed to allocate the bits contained in the
byte of the variable “nEL2008_value” sequentially to all eight selected output bits of the EL2008 terminal. In
this way it is possible to subsequently address all eight outputs of the terminal in the program with a byte

corresponding to bit 0 for channel 1 to bit 7 for channel 8 of the PLC. A special symbol ( &) at the yellow or
red object of the variable indicates that a link exists. The links can also be checked by selecting a “Goto Link
Variable” from the context menu of a variable. The object opposite, in this case the PDO, is automatically

selected:

164

Version: 5.4

EL30xx



BECKHOFF Commissioning

=58 PLC - Configuration
1€ PLC_example
.=t PLC_sxample-Image
5[ Standard
-8l Inputs

@T MAIM.BEL1004_Chd & Change Link...

2§l Outputs 2% Clear Linkis)

Goto Link Variable

- 0 - Confi ti
. l v entiguration Take Name Ower From Linked Yariable

Insert Variable...

Delete...
Move Address...

Online Write...
Online Force...

Release Force

3, Add To Watch

Remove From Watch

Fig. 95: Application of a “Goto Link” variable, using “MAIN.bEL1004_Ch4” as a sample

The process of assigning variables to the PDO is completed via the menu selection “Actions” — “Generate

Mappings”, key Ctrl+M or by clicking on the symbol in the menu.

This can be visualized in the configuration:

Elﬁ Mappings
i"ﬁ PLC_example (Standard) - Device 1 (EtherCAT)
t..@m PLC_example (Standard) - Device 3 (EtherCAT)

The process of creating links can also take place in the opposite direction, i.e. starting with individual PDOs
to variable. However, in this example it would then not be possible to select all output bits for the EL2008,
since the terminal only makes individual digital outputs available. If a terminal has a byte, word, integer or
similar PDO, it is possible to allocate this a set of bit-standardized variables (type “BOOL”). Here, too, a
“Goto Link Variable” from the context menu of a PDO can be executed in the other direction, so that the
respective PLC instance can then be selected.

Activation of the configuration

The allocation of PDO to PLC variables has now established the connection from the controller to the inputs
and outputs of the terminals. The configuration can now be activated. First, the configuration can be verified

v

via (or via “Actions” — “Check Configuration”). If no error is present, the configuration can be

activated via ﬂ (or via “Actions” — “Activate Configuration...”) to transfer the System Manager settings
to the runtime system. Confirm the messages “Old configurations are overwritten!” and “Restart TwinCAT
system in Run mode” with “OK”.

A few seconds later the real-time status MIUEEN is displayed at the bottom right in the System Manager.
The PLC system can then be started as described below.

Starting the controller

Starting from a remote system, the PLC control has to be linked with the Embedded PC over Ethernet via
“Online” — “Choose Run-Time System...”.
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o1

Login
Logout

Download
Run

Stop
Reset

Reset All

Teoggle Breakpoint
Breakpoint Dialog
Step over

Step in

Single Cycle
Write Values

Force Values
Release Force

Write/Force-Dialog

Show Call Stack...

Display Flow Contrel

Simulation Mode

Communication Parameters...

=

laal Ll
Ca-a- 0y e

Ctrl+Shift+F7

F11
F12

F5
Shift+F8

F9

F10
F&
Ctrl+F5

Ctrl+F7
F7
Shift+F7

Ctrl+F11

Cheose Run-Time System...

/

IEdle DOUTETO]ECT

Create Bootproject (offling)

Delete Bootproject

Fig. 96: Choose target system (remote)

Choose Run-Tirme Systerm

%4
=4

54 ~Loca [1493517.9911]

<Defaulty  [255.255 255.255.255.255)
remote-PLC [123.45.67.83.1.7)

L EE | aufzeitsystern 1 (Part Sﬂtg

ok

Cancel

Wersion |nfo...

Pl

In this sample “Runtime system 1 (port 801)” is selected and confirmed. Link the PLC with the real-time

system via menu option “Online” — “Login”, the F11 key or by clicking on the symbol g . The control
program can then be loaded for execution. This results in the message “No program on the controller!
Should the new program be loaded?”, which should be acknowledged with “Yes”. The runtime environment
is ready for the program start:
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B8 TwinCAT PLC Control - PLC_eample.pro” - [MAIN (PRG-ST)] o fiE ==

!File Edit Project Insert Extras Online Window Help - || & %

BlE| 8| 5G] ES SR * (55w

non1 nSwitchCirl = J [ -
S POUs l0002] " nRotateUpper = 1640060 L
o [0003)  nRotsteLower = 16#0100
(0004  bEL1004_Chd (%41<0.0) = [FEIIE
(0005  nEL2008_value (%0B0) = 16480
| 000
| 0007
10008
| 0003
10010
10011]
10012
10013
10014 -
0001 Frograrm examplb *|
IF kEL1004_Chd THEM hEL1004_Ch4 - [FNIES
IF nSwitchCirl THEN nSwitchCtrl =
nSwitchCtrl = FALSE; nSwitchCtrl =
nRotateLower = ROL(nRotateLower, 2); nRaotatelLower = 16#0100
nFotatelpper = ROR(MhRotateUpper, 2); nFotatelpper = 1680080
nEL2008_value =WORD_TO_BYTE(nFotate| nELZ008_ value = 16450 nRotateLower = 1640100
000§ EMND_IF
[0Oms|EL=E
IF MOT nSwitchCtl THEN nSwitchCirl =
nSwitchCtrl = TRUE; nSwitchCtrl =
EMND_IF
EMD_IF

- F'DLISI.T: Data IVisu I% Res I =
4 2
[ argetremote-PLE | 1.11,Aun Time: 1 NEERNRRE] [ONOINE: S [IEIRN [BF [FORCE [0V [READ

-~

Fig. 97: PLC Control logged in, ready for program startup

The PLC can now be started via “Online” — “Run”, F5 key or .

5.1.2 TwinCAT 3

Startup

TwinCAT makes the development environment areas available together with Microsoft Visual Studio: after
startup, the project folder explorer appears on the left in the general window area (cf. “TwinCAT System
Manager” of TwinCAT 2) for communication with the electromechanical components.

After successful installation of the TwinCAT system on the PC to be used for development, TwinCAT 3
(shell) displays the following user interface after startup:
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©0 Start Page - Microsoft Visual Studic (Administratar) =S
File Edit View Debug TwinCAT TwinSAFE PLC Tools Scope Window Help

G- SHP B - E-B | [scr | A BE .
@B in A |RSNE|@ | ok = 0D -

Solution Explorer Meadl Start Page < o

OO Visual Studio 2010 shel

Get Started =~ Guidance and Resources  Latest News

@ MNew Project...

—~ Welcome  Windows Web Cloud Office  SharePoint Data
@ Open Project...

—

Creating Applications with Visual Studio

Recent Projects

Example_Praject
[ il = Extending Visual Studio

Community and Learning Resources

=
Close page after project load "
Show page on startup

Fig. 98: Initial TWinCAT 3 user interface

. . . Mew TwinCAT Project... ety o« y am N
First create a new project via ‘j ! (or under “File”—“New”— “Project...”). In the
following dialog make the corresponding entries as required (as shown in the diagram):

New Project -2 |l
Recent Templates [.NEI' Framework 4 x ] Sort by: [Default V] | Search Installed Term) 0 |
Installed Templates . )

5] TwinCAT XAE Project (XML format) Type: TwinCAT Projects
Other Project Types TwinCAT XAE Systern Manager
TwinCAT Measurement Configuration
TwinCAT Projects
Online Termnplates
MName: Exarnple_Project
Location: Cihrny_tc3_projectst -
Solution: [Create new solution - l
Solution name: Example_Project Create directory for solution
[ Add te Source Control

Fig. 99: Create new TwinCAT project

The new project is then available in the project folder explorer:
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; Solution 'Example_Project’ (1 project)
F] “a Example_Project
a | sYSTEM
[ License
@ Real-Time
& Tasks
=f= Routes
[E] TcCOM Objects
MOTION
PLC
SAFETY
Q C++
4 o
L Devices

&’ Mappings

Fig. 100: New TwinCAT3 project in the project folder explorer

Generally, TwinCAT can be used in local or remote mode. Once the TwinCAT system including the user
interface (standard) is installed on the respective PLC, TwinCAT can be used in local mode and thereby the

next step is “Insert Device [P_170]".

If the intention is to address the TwinCAT runtime environment installed on a PLC as development
environment remotely from another system, the target system must be made known first. Via the symbol in

the menu bar:

e Example_Project - Microsoft Visual Studio (Administrator)
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Tools Scope Window Help

P e S A @ 4 a9 - - DL b [Release +| | TwinCAT RT (64) |
| & .H;ii:l‘"ﬂ_|n_#."“.'\@|@'f_|<Lm:a|::- -;§| ...|

Selution Explorer Choose Target Systern

expand the pull-down menu:

<Local> -
<Local=
Choose Target System... %

and open the following window:

Choose Target System

=B <Local> (1234567.891.1) o,

Search [Ethernet]...

Search [Fieldbug)...

] 5et &z Default

Ak

Connection Timeout [2]: 5

Fig. 101: Selection dialog: Choose the target system
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Use “Search (Ethernet)...” to enter the target system. Thus a next dialog opens to either:
+ enter the known computer name after “Enter Host Name / IP:” (as shown in red)
+ perform a “Broadcast Search” (if the exact computer name is not known)
» enter the known computer IP or AmsNetID.

Add Route Dialog 23
[ Enter Hozt Mame / IP: [ Fefresh Status l [ Broadcast Search ]
THoENEmE Conrecteg Aaddness . A S MNetld TwinCAT 05 Version Comment

Enter destination computer name
& activate "Enter Host Name / IP"

Route Mame [T arget]: Route Mame [Remote]: bdr-PC
AmzNetd: Target Route Femate Route
Tranzport Type: ’TCF‘!IF’ - 'j' Fioject 'j } Nona
(@) Static (@) Static
Address |nfo: ) Temparary () Temparary
@ Host Mame () IP Address
Connection Timeout [z]: 5 2

Fig. 102: Specify the PLC for access by the TwinCAT System Manager: selection of the target system

Once the target system has been entered, it is available for selection as follows (a password may have to be
entered):

=B —Local-- [147.33123411)
“-E remote-PLC [123.45E7.83.1.1)

After confirmation with “OK” the target system can be accessed via the Visual Studio shell.

Adding devices

In the project folder explorer of the Visual Studio shell user interface on the left, select “Devices” within

element “I/O”, then right-click to open a context menu and select “Scan” or start the action via \ in the

menu bar. The TwinCAT System Manager may first have to be set to “Config mode” via &= or via the
menu “TwinCAT” — “Restart TwinCAT (Config mode)”.

E C++
4 1o
% Devices 5 pdd New lem.. Ctrl+Shift+ A
&’ Mappin - . .
i Add Existing frem... Shift+Alt+A
Export EAP Config File
¢ Scan %
5 Paste Ctrl+V
Paste with Links

Fig. 103: Select “Scan”

Confirm the warning message, which follows, and select “EtherCAT” in the dialog:
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4 new [0 dewvices found

Device 1 [EtherCAT)

Device 3 [EtherCAT]  [Local Area Connection [TwinCAT -Intel PCI Ethernet A)
] Device 2 [USE] Cancel
] Device 4 [NOW/DP-Rak)

£

Select Al

LE kg

Unselect &l

Fig. 104: Automatic detection of 1/0 devices: selection the devices to be integrated

Confirm the message “Find new boxes”, in order to determine the terminals connected to the devices. “Free
Run” enables manipulation of input and output values in “Config mode” and should also be acknowledged.

Based on the sample configuration [P_155] described at the beginning of this section, the result is as follows:

4 Fro
4 "% Devices
a4 = Devicel (EtherCAT)
=8 Image
j: Image-Info
> 2 SyncUnits
s Inputs
> [ Outputs
» [ InfoData
4 U Term 1 (EK1200)
> # Term 2 (EL1004)
¥ Term 3 (EL9011)
a4 == Device 3 (EtherCAT)
jg Image
j: Image-Info
> 2 SyncUnits
o Inputs
> [l Outputs
> [ InfoData
4 |_j Term 4 (EK1100)
- [ InfoData
> ™ Term 5 (EL2008)
¥ Term 3 (EL9011)
a’; Mappings

Fig. 105: Mapping of the configuration in VS shell of the TwinCAT3 environment

The whole process consists of two stages, which may be performed separately (first determine the devices,
then determine the connected elements such as boxes, terminals, etc.). A scan can also be initiated by
selecting “Device ...” from the context menu, which then reads the elements present in the configuration
below:
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s FVo
4 " Devices
> | Devicel (EtherCAT) =1 449 New Ttem... Cirl+Shift+ A
== Device 2 (EtherCA
- vice 2 D B Add Bisting ltem... Shift+ Alt-A
w1 Mappings
X Remove Del
Change Metld...

Save Devicel (EtherCAT) As...

Append EtherCAT Cmd

Append Dynamic Container

Online Reset

Online Reload

Online Delete
% Scan

ChangeId... %
Change To 3
Copy Ctrl+C
Cut Ctrl+X
4y Paste Ctrl+V

Paste with Links

B oy

[l Independent Project File

= Disable

Fig. 106: Reading of individual terminals connected to a device

This functionality is useful if the actual configuration is modified at short notice.

Programming the PLC

TwinCAT PLC Control is the development environment for the creation of the controller in different program
environments: TwinCAT PLC Control supports all languages described in IEC 61131-3. There are two text-
based languages and three graphical languages.

+ Text-based languages
o Instruction List (IL)
o Structured Text (ST)
* Graphical languages
> Function Block Diagram (FBD)
o Ladder Diagram (LD)
o The Continuous Function Chart Editor (CFC)
o Sequential Function Chart (SFC)

The following section refers to Structured Text (ST).

In order to create a programming environment, a PLC subproject is added to the project sample via the
context menu of “PLC” in the project folder explorer by selecting “Add New Item....”;
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Solution Explorer * 0 X
; Solution 'Example_Project’ (1 project)
4 Iila Example_Project
a [ SYSTEM
¥ License
i) Real-Time
B Tasks
stz Routes
[B8] TcCOM Objects
MOTION [ T T
] Right-click an "PLC" to ]
Z:(,-EET\-"* inserta PLC Fro;'ect * E:CI_EI |-_:-J Add Mew Item... Ctrl+Shift+ 4
Q Cos m Cos (] Add Existing Item... Shift+Alt+4
a o vo | [ Paste Ctrl+V
:?g Devices :% [ Paste with Links
* Mappings N
ma VaPPIng u- Hide PLC Configuration

Fig. 107: Adding the programming environment in “PLC”

In the dialog that opens select “Standard PLC project” and enter “PLC_example” as project name, for
example, and select a corresponding directory:

Add Mew Itermn - Example_Project @

Installed Templates Sort by: [Default | Search Installed Termplates Fe |

Plc Templates

: Type: Plc Templat

i E!I Standard PLC Project Plc Templates yper Flc lemplates

Online Ternplates Creates a new TwinCAT PLC project
containing a task and a program.
E!ll Empty PLC Project Plc Templates

MName: PLC_example
Location: Chmy_tc3_projects\Example_Project\Example_Project’ - Browse...

Fig. 108: Specifying the name and directory for the PLC programming environment

The “Main” program, which already exists by selecting “Standard PLC project”, can be opened by double-
clicking on “PLC_example_project” in “POUs”. The following user interface is shown for an initial project:
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o2 Example_Project - Microseft Visual Studic (Administrataor) El@
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Tools Scope Window Help
P S @ & 2B D - - E-E | B [Release ~| | TwinCAT RT (64) -| | [# | s6R -] 2
BB L-ix B|B2 G| @ |[remote-Pic -| 2 i [PLC_example 12 r = g|= 2= |2
Solution Explorer
1| PROGRAM MAIN
; Solution 'Example_Project’ (1 project) : VAR
4 “z Example_Project ? END_VAR
> @l svsTEM h
MOTION
4 PLC
a PLC_exampIe
a4 =] PLC_example Project
> [ External Types
2 [+g) References
3 DUTs p—
£3 GVLs el
4 | POUs
1] MAIN (PRG)
3 VIsUs

!_'g PLC_exampletmc
4 E';j PlcTask (PlcTask)
£l MAIN
@ PLC _example Instance

SAFETY
E C++
» Ervo

Fig. 109: Initial “Main” program of the standard PLC project

To continue, sample variables and a sample program have now been created:
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©@ Example_Project - Microsoft Visual Studic (Administrator)
File

Edit View Project Build Debug TwinCAT TwinSAFE PLC Tools Scope

;ﬂ'_l'ﬁlgﬂ|* -";ﬁ-;_‘_l’ll“‘? v\t ';;ﬂ'—_if;l 4 |Release

0|82 < @|® 7 || remote-PLC

Window Help
+| | TwinCAT RT x64) ~| | % [s6r
'| =[E |PLC_ExampIe '|| 7] m €] | 5= (=

|,
Solution Explorer

FROGRAM MATN

:= WORD TO BYTE (nRotatelower OR nRotateUpper):

Ready

3 Solution 'Example_Project’ (1 project) : VAR
P a Example_Project 3 nSwitchCtrl BOOL := TERUE;
u .ﬂ SYST_EM 4 nRotatelpper WOED :=182%¢
[»
MOTION s nRotatelower WORD :=16#01;
= g
)
4 CPLC | 7 BEL1004_Ch4 AT%I* : BOOL;
4 [ _example g
4 =] PLC_example Project 5 nEL2008_value AT:Q* : BYTE:
> [ External Types 10 END VAR
> |«3] References 11
1 DUTs
C3 GVLs L (* Program example *)
4 [ POUs 2 IF bEL1004_Chd THEN
HEJ MAIN (PRG) 3 IF nSwitchCtrl THEN
£ VISUs 4 nSwitchCtrl := FLLSE;
E_‘E PLC_exampletmc 5 nBotatelower := BOL({nRotatelower, 2);
p ':¥] PIcT_ask {PIcTask) g nBotateUpper := ROR({nRotatelUpper, 2):
u 2 MAN 7 nFL2008_value
= 8 END IF
4 @ PLC_exampleInstance - ELSE
] PlcTask Inputs 10 IF NOT nSwitchCtrl THEN
%1 MAIM bEL1004_Chd ; ; y
- 11 niwitchCtrl := TRUE;
4 [ PlcTask Outputs 12 END_TF
- MAIM.nEL2008_value 13 END_IF
SAFETY 14
m C++

Fig. 110: Sample program with variables after a compile process (without variable integration)

The control program is now created as a project folder, followed by the compile process:

Build

Build Selution Ctrl+Shift+B
Rebuild Solution R

Clean Solution

Build Example_Project

Rebuild Example_Project

Clean Selection

Batch Build...

Configuration Manager...

Fig. 111: Start program compilation

The following variables, identified in the ST/ PLC program with “AT%”, are then available in under

“Assignments” in the project folder explorer:
Py PLC
F

A
=

*

PLC_example
Hj PLC_example Project
4 @ PLC_example Instance
4 PlcTask Inputs
# MAIM.BEL1004_Chd
4 [ PlcTask Outputs
- MAIN.AEL2008 value

&" marked '
28rs nere *

Assigning variables

Via the menu of an instance - variables in the “PLC” context, use the “Modify Link
window for selecting a suitable process object (PDO) for linking:

...” option to open a
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4 [OPLC
4 @PLC_example

4 @ PLC_example Instance
a PlcTask Inputs
#1 MAIN.bEL1004_Chd
4 [ PlcTask Outputs
BB MAIN.nEL2008_value
5| SAFETY Gote Link Variable
E Ce+ Take Name Ovwer from linked Yariable

> Evo

M Changelink..
Clear Link(s) %

Move Address...
Online Write '0"
Online Write ‘1"
+3  Online Write...
+3  Online Force...

¥ Release Force
0 Add to Watch

Remowe from Watch

Fig. 112: Creating the links between PLC variables and process objects

In the window that opens, the process object for the variable “OEL1004_Ch4” of type BOOL can be selected
from the PLC configuration tree:

7| Attach Variable MAIN.bEL1004_Chd (Input) =
Search: Show Yariables
. @ Unuzed
q{:lsj . () Uszed and unused
B Devioes [F E xchude disabled

_””«?a Device 1 [EtherCAT)
=27 Synclnits
B2 <defaul

Exclude other Devices
Exclude same Image

-2 cunreferenced: [ Show Toaltips
L] WeState > ¥ 1526.0,BIT [01] [T Sort by Address
S % Tem 2 [EL1004) :
] Imput > X260, BIT [01] Sl ekl s Tipes
] Input s 1% 261, BIT [01] ("] Matching Type
A Input s 1% 26.2, BIT [01] [¥] Matching Size
] [ &l Types
L wicState > 115220, B [0.1] TR
Lo InputToggle > 1% 1524.0,BIT [0.1]
-+ Device 3 [EtherCAT) Offsets
=2 Synclnits ["] Cantinuaus
B2 <defauls [ Show Dialog
-7 cunreferenceds :
%] WeState > X 1526.0,BIT [0.1] e e
=% Tem 5 [EL2008) [ Hand over
L] wioState > 14 1522.0,BIT [0.1] Take over

[ Cancel ] [ k.

Fig. 113: Selecting PDO of type BOOL

According to the default setting, certain PDO objects are now available for selection. In this sample the input
of channel 4 of the EL1004 terminal is selected for linking. In contrast, the checkbox “All types” must be
ticked for creating the link for the output variables, in order to allocate a set of eight separate output bits to a
byte variable. The following diagram shows the whole process:
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" =

7| Attach Variable MAIN.nEL2008_value (Output)
4 —
Search: E] Show Y ariables
=l @ Unused
() Used and unused
a PLC_example Instance Devices ] Excte ioebiod

4 PlcTask Inputs
1 MAIN.bEL1004_Chd

o Device 1 [EtherCAT]

- FrnlChl > OB 15200, UINT [2.0] [1Esclude other Devicss

4 PlcTask Outputs B FrlwieCl > 0B 1522.0, LINT [2.0] [¥] Exclude same Image
|6 MAIN.nEL2008_value v DevChl > QB 1534.0, UINT [2.0] [/ Show Tooltips
SAFETY : = -4 Device 3 [EtherCAT) [ Sort by Address
M Change Link.. [% v FrnCul > OB 1520.0, UINT [2.0] ;
E Ce+ Show Variable Types
— ¥ Clear Link(s) - FrmlfwicChl > OB 1522.0, UINT [2.0] :
> Vo B Devihl > GB 15340, UINT [2.0] Matching Type

Gote Link Variable

| — |

Take Name Over from linked Variable

=¥ Tem 5 [EL200S
= [ 6.0, BIT [0 [¥] &1 Types
= Output 0. rray Mode
utpuit 0.

Display Mode 3
Move Address... -t -
= Output Continuous
+3  Online Write... 4 Dutput ow Dialog
+3  Online Force... 4 Dutput -
M Cutput 01 ariable Mame
3% Release Force Hand over
£ Add to Watch Take over
Remove from Watch [ﬁ
Cancel [ 1] 3 ]

Fig. 114: Selecting several PDOs simultaneously: activate “Continuous” and “All types”

Note that the “Continuous” checkbox was also activated. This is designed to allocate the bits contained in the
byte of the variable “nEL2008_value” sequentially to all eight selected output bits of the EL2008 terminal. In
this way it is possible to subsequently address all eight outputs of the terminal in the program with a byte

corresponding to bit O for channel 1 to bit 7 for channel 8 of the PLC. A special symbol ( & ) at the yellow or
red object of the variable indicates that a link exists. The links can also be checked by selecting a “Goto Link
Variable” from the context menu of a variable. The object opposite, in this case the PDO, is automatically
selected:
4 PLC
4 PLC_example
i E= PLC_example Project
4 PLC_example Instance
4 PleTask Inputs

-lz—PI TMA;%bEU'UM—Chq M Changelink...
tput
“ ©1ask Lutputs X Clear Link(s)

& MAIMN.nEL2008_val

[5] SAFETY Goto Link Variable
E Ct Take Mame Over frem linked Variable
“ gf'gDevices Move Address...
a4 == Devicel (EtherCAT) Online Write ‘0"
2% Image Online Write 1"
&¥ Image-Info >3 Online Write...

[ 2 SyncUnits

+3  Online Force...
I» Inputs
» [ Outputs 4 Release Force
> [ InfoData £ AddtoWatch

4 [j Term 1 (EK1200)

; Remove from Watch
4 j Term 2 (EL1004)

[ Channel 1
[ Channel 2
[ Channel 3
4 Channel 4
Linked \{an‘ab!e will be S?Fected_
automatically by "Goto Link Varniable"

- L] WeState
> [H InfoData
Bl Term 3 (ELO011)

Fig. 115: Application of a “Goto Link” variable, using “MAIN.bEL1004_Ch4” as a sample

The process of creating links can also take place in the opposite direction, i.e. starting with individual PDOs
to variable. However, in this example it would then not be possible to select all output bits for the EL2008,
since the terminal only makes individual digital outputs available. If a terminal has a byte, word, integer or
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similar PDO, it is possible to allocate this a set of bit-standardized variables (type “BOOL”"). Here, too, a
“Goto Link Variable” from the context menu of a PDO can be executed in the other direction, so that the
respective PLC instance can then be selected.

® Note on the type of variable assignment

The following type of variable assignment can only be used from TwinCAT version V3.1.4024.4 on-
wards and is only available for terminals with a microcontroller.

In TwinCAT it is possible to create a structure from the mapped process data of a terminal. An instance of
this structure can then be created in the PLC, so it is possible to access the process data directly from the
PLC without having to declare own variables.

The procedure for the EL3001 1-channel analog input terminal -10...+10 V is shown as an example.

1. First the required process data must be selected in the “Process data” tab in TwinCAT.
2. After that, the PLC data type must be generated in the tab “PLC” via the check box.
3. The data type in the “Data Type” field can then be copied using the “Copy” button.

General EtherCAT  Settings  Process Datatartup CoE - Online  Online
Create PLC Data Type

[] Per Channel;

Data Type: MDP5001_300_C38DD20B
Link To PLC... |

Fig. 116: Creating a PLC data type

4. An instance of the data structure of the copied data type must then be created in the PLC.

MAIN & X

PROGRAM MAIN
VAR

EL3001 : MDPF5001_300_C38DD20B;
END VAR

Lo I L

Fig. 117: Instance_of struct

5. Then the project folder must be created. This can be done either via the key combination “CTRL +
Shift + B” or via the “Build” tab in TwinCAT.

6. The structure in the “PLC” tab of the terminal must then be linked to the created instance.

178 Version: 5.4 EL30xx



BEGKHOFF Commissioning

General FEtherCAT  Settings  Process Dattartup CoE - Online  Online

[#] Create PLC Data Type
[]Per Channel:

Data Type: [MDP5001_300_C38DD20B | | Copy

Em— |

B Select Axis PLC Reference ("Term 1 (EL3007)Y) >
i —— [ o
| MAIN.ELI00T [Untitled] Instance]
Cancel
(® Unused
(D al

Fig. 118: Linking the structure

7. In the PLC the process data can then be read or written via the structure in the program code.

MAINT R X
1 PROGEAM MRIN
= 2 VAR
3 EL3001 : MDP5001_300_C3BLD20B:
5 n¥Voltage: INT;
& END VAR
1 nVoltage := EL3001.MDP5001_ 300 Input.
Z # MODP5001_300_AL Standard_Status
3 @|MDP5EIUl_SUEI_AI_Standard_"u’alue |

W

Fig. 119: Reading a variable from the structure of the process data

Activation of the configuration

The allocation of PDO to PLC variables has now established the connection from the controller to the inputs

and outputs of the terminals. The configuration can now be activated with % or via the menu under
“TwinCAT” in order to transfer settings of the development environment to the runtime system. Confirm the
messages “Old configurations are overwritten!” and “Restart TwinCAT system in Run mode” with “OK”. The
corresponding assignments can be seen in the project folder explorer:

Fi ﬁ:l Mappings
@ PLC example Instance - Device 3 (EtherCAT) 1
@ PLC example Instance - Device 1 (EtherCAT) 1

A few seconds later the corresponding status of the Run mode is displayed in the form of a rotating symbol

L at the bottom right of the VS shell development environment. The PLC system can then be started as
described below.
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Starting the controller

Select the menu option “PLC” — “Login” or click on 2] to link the PLC with the real-time system and load
the control program for execution. This results in the message No program on the controller! Should the new
program be loaded?, which should be acknowledged with “Yes”. The runtime environment is ready for

program start by click on symbol b , the “F5” key or via “PLC” in the menu selecting “Start”. The started
programming environment shows the runtime values of individual variables:

r -

©0 Example_Project - Microsoft Visual Studio (Administrator) (===

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Tools Scope Window Help

A S A # a9 - BB b [Release ~| [ TwincaT RT (26) -\ | # [sGR R EFE G B
=0 s E | DD,

BEG B B2RE® | eerc cilpceampe || ) m [0

Solution Explorer

; SSIL::_:D” E\xarl;npl'eimjed @ project Expression Type Prepared value Address Comment
a v ample_Froje
I: a g\fSTEMJ & nSwitchCtrl BOOL O
MOTION @ nRotateUpper WORD 32768
a4 0 LC @ nRotateLower WORD 1
PLC_example & DEL1004_Ch4 BOOL FALSE S
F] H—Q PLC_example Project @ nEL2008_value  BYTE 1 %q*
» [ External Types
» [+l References ‘ - .
3 DUTs — ]
3 GVLs i (* Program exam )
= z IF bEL1004_Chéfg THEN
4 POUs B -
L:;'% MAIN (PRG) = 3 IF nSwitchCtr1JENEN THEN
Ea “\I:ISU; 4 nSwitchCtrl|pIE := FRLSE;

nBotatelower[ 1 | := BOL(nRotatelower[ 1 |, 2);
nRotatelUpper[ 32768 | := ROR(nRotateUpper{32mes], 2);
nEL2008_value[ 1 | := WORD_TO BYTE (nRotatelower[ 1 | OR nRotateUpper[3Zes]) ;

2_': PLC _exampletmc
> E;'] PlcTask (PlcTask)
> E‘ PLC_example Instance

END IF
1 SAFETY = ELSE -
[ c-+ = 10 IF NOT nSwitchCrrlEEN THER
4 Fuvo 11 nSwitchCrrl IR := TRUE;
> e‘% Devices 1z END IF
4 ﬁj Mappings 13 EN‘D_IF7
s’ PLC_sxample Instance - Device 3 (EtherCAT) 1 14

m 'y PLC example Instance - Device 1 (EtherCAT) 1

Ln14

Fig. 120: TwinCAT development environment (VS shell): logged-in, after program startup

The two operator control elements for stopping " and logout 4 result in the required action
(accordingly also for stop “Shift + F5”, or both actions can be selected via the PLC menu).

5.2 TwinCAT Development Environment

The Software for automation TwinCAT (The Windows Control and Automation Technology) will be
distinguished into:

* TwinCAT 2: System Manager (Configuration) & PLC Control (Programming)

« TwinCAT 3: Enhancement of TwWinCAT 2 (Programming and Configuration takes place via a common
Development Environment)

Details:
+ TwinCAT 2:

o Connects I/O devices to tasks in a variable-oriented manner
o Connects tasks to tasks in a variable-oriented manner
o Supports units at the bit level
o Supports synchronous or asynchronous relationships
o Exchange of consistent data areas and process images
o Datalink on NT - Programs by open Microsoft Standards (OLE, OCX, ActiveX, DCOM+, etc.)

180 Version: 5.4 EL30xx



BEGKHOFF Commissioning

o Integration of IEC 61131-3-Software-SPS, Software- NC and Software-CNC within Windows
NT/2000/XP/Vista, Windows 7, NT/XP Embedded, CE

o Interconnection to all common fieldbusses

o More...

Additional features:

* TwinCAT 3 (eXtended Automation):
o Visual-Studio®-Integration
> Choice of the programming language
o Supports object orientated extension of IEC 61131-3
o Usage of C/C++ as programming language for real time applications
o Connection to MATLAB®/Simulink®
o Open interface for expandability
o Flexible run-time environment
o Active support of Multi-Core- and 64-Bit-Operatingsystem
> Automatic code generation and project creation with the TwinCAT Automation Interface
° More...

Within the following sections commissioning of the TwinCAT Development Environment on a PC System for
the control and also the basically functions of unique control elements will be explained.

Please see further information to TwinCAT 2 and TwinCAT 3 at http://infosys.beckhoff.com.

5.2.1 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.

A: Via the TwinCAT Adapter dialog

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 View | Options | Help
O = w = | = @ | Show Real Time Ethernet Compatible Devices...

Fig. 121: System Manager “Options” (TwinCAT 2)

This have to be called up by the menu “TwinCAT” within the TwinCAT 3 environment:
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o8 Example_Project - Microsoft Visual Studic (Administrator)

File Edit Wiew Project Build Debug | TwinCAT | TwinSAFE PLC Tools Scope Window Help
grhger g i N IR Y
FE LGl BB 2RG| E3  Restart TwinCAT System

£ Activate Configuration
™ Restart Twin®*™ _1p | ink Register...
wpuate Firmware/EEPROM Y

Show Realtime Ethernet Compatible Devices... R
4

;

Fiie Handling
EtherCAT Devices

About TwinCAT

[

Fig. 122: Call up under VS Shell (TwinCAT 3)

B: Via TcRtelnstall.exe in the TwinCAT directory

Windows (C:) » TwinCAT » 3.1 » System

~  Name "
Legal
[ ] Default.old
E] Default.tps
E TcAmsRemoteMgr.exe

[4] TcAmsSerial.dil
TCATGinaU10.dll
TCATGinaU14.dll
TCATHooks.dll

&j TCATSysSrv.exe

[4] TCATUserManU10.dlI

[4] TCATUserManU14.dll

D TeComPortConnection.dll

& TcRtelnstall.exe |

] TeStgEditor.exe
[+ TeSysUlexe

Fig. 123: TcRtelnstall in the TwinCAT directory

In both cases, the following dialog appears:
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Installation of TwinCAT RT-Ethernet Adapters

— Ethernet Adapters

El@ Inztalled and ready to uze devices
B8 LAN3 - TwinCAT Intel PCI Ethernet Adapter (Gigati) Irista
- 100M - TwinCAT -Intel PCI Ethemet Adapter

i Bind

EB 16 - TwinCAT-rtel Pl Ethemet Adapter [Gigabit] ! |

- H@ Compatible devices 1 nbind |

- H@ Incompatible devices

‘- H8 Dizabled devices Enable |
Disable |

[ Show Bindings

Fig. 124: 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 an EtherCAT-device can be inserted first of all as described in chapter Offline configuration
creation, section "Creating the EtherCAT device” [P_192] in order to view the compatible ethernet ports via its
EtherCAT properties (tab “Adapter”, button “Compatible Devices...”):

[+-E28 5YSTEM - Configuration — . e S— -
g NC - Canfiguration General ||-‘3‘-E|Ell3t8f|| EtherCaT | Orline | CoE - Orline
. PLC - Configuration
EI' I} - Configuration © Network Adapler
El ﬁ /0 Devices (&) 05 [MDIS) O POl () DPRa
. #-7=|Device 1 (EtherCaT)| s :
& Mappings Deescription: |1|3 (Intel[R] PRO/1000 PR Metwark Connection - Packet Sched |
Device Mame: |"-.D EVICEN2EERATCZ-AFES-4842-A9B8-7CODE 2844BF0} |
PCIBus/Slot | |- Search... ]
MAC Address: |00 01 05 05 9 54 | |[_Compatible Devices... ||
IP ddress: 169.254.1.1 [255.255.0.0) |

Fig. 125: EtherCAT device properties (TwinCAT 2): click on “Compatible Devices...” of tab “Adapter”

TwinCAT 3: the properties of the EtherCAT device can be opened by double click on “Device .. (EtherCAT)”
within the Solution Explorer under “1/O”:

4 o
4 %DE’“CES
» |7 Devicel (EtherCP&

After the installation the driver appears activated in the Windows overview for the network interface
(Windows Start — System Properties — Network)
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—& 1G Properties

General | Authentication | Advanced

Connect ugsing:
B8 TwinCAT-Intel PCl Ethernet Adapter |

Thiz connection uzes the fallowing items;

(I ¢ Clignt for Microzoft Metwaorks
.@ File and Printer Sharing for Microsoft Metworks
QoS Packet Scheduler

5= TwinCAT Ethemet Protocol | b
% |

[ Inztall.. ] [ Uninztall ] [ Properties

D'escription

Allowes pour computer to access rezources on a Microsaft
hietwork.

Show icon in notification area when connected
Matify me when this connection has limited or no connectivity

ak. ] [ Cancel

Fig. 126: Windows properties of the network interface

A correct setting of the driver could be:

Installation of TwinCAT RT-Ethernet Adapters @

— Ethernet Adapters | |Jpdate List

- Compatible devices

E-&F Incompatible devices

o ‘-'-." LAM-erbindung 2 - Intel(R] 82579LM Gigahit Metwork Connection
b LF Dizabled devices

Enable

Driver OK
Driver O Dizable

— e e e ]

¥ Show Bindings

Fig. 127: Exemplary correct driver setting for the Ethernet port

Other possible settings have to be avoided:
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Installztion of TuwinCAT RT-Ethernet Adapters @

Ethernet Adapters pdate List

= l‘-'_" Installed and ready to uze devices
E| F LAN-Yerbindung 2 - Intel[R] 82579LM Gigabit Metwork. Connection |
& TwinCAT Ethernet Protocal for all Wetwork Adapters |

i i g TwinCAT Rt-Ethamet Intarmediate Driver
EII‘_-"' LANYerbindung - TwinCaT-Intel PCI Ethernet Adapter [Gigabit)
e i TwinCAT Ethernet Pratocal for all Nebwork Adapters

- Dg TwinCAT Rt-Ethemet Intermediate Driver Enable
----- L¥ Compatible devices -
----- LF |noompatible devices Disable
----- LF Disabled devices
) W Show Bindings
WRONG: both driver enabled ?
Installation of TwinCAT RT-Ethernet Adapters @
Ethernet Adapters Update List |
e |nistalled and ready to use de:
- Compatible devices |
- l‘-'_" LANAYerbindung - TwinCaT -Intel PCI Ethernet Adapter [Gigabit) |
. Dg TwinCAT Rt-Ethemet Intermediate Driver
=B Incompatible devices |
Ell‘_-"' LANerbindung 2 - Intel(R] 82573LM Gigabit Metwork Connection
E b 2B TwsinCAT Rt-Ethemet Intermediate Driver Enable |
“-®F Disabled devices -
i Dizable |
WRONG: Intermediate enabled
v Show Bindings
Installation of TwinCAT RT-Ethernet Adapters @
Ethemet Adapters Update List ‘
; Inztalled and ready to uze
- Compatible devices ‘
- l‘-'f‘ LaM-erhindung - TwinCaAT-Intel PCI Ethermet Adapter [Gigahit] ‘
i [] o TwinCAT Ethemet Protocol for all Metwork Adapters
E-EY Incompatible devices ‘
i E|l‘-'j' LAMYerbindung 2 - IntellR] 82579LM Gigabit Metwork Connection
E b [t TwninCAT Ethernet Pratacol for all Metwark Adapters Enable ‘
Lo Dizabled devices
Disable |
WRONMG: enabled for all network adapters
[¥ Show Bindings
Installation of TwinCAT BT-Ethernet Adapters @
Ethemet Adapters Update List ‘
Installed and ready o use
o Caompatible devices ‘
¢ W LANMerbindung - Intel[R] 825741 Gigabit Network Connection ‘
E-EY Incompatible devices
- AN Merbindung 2 - Intel[R] 82579LM Gigabit Metwork Connection ‘
¥ Dizabled devices
) ) . Enable ‘
WRONG: no TwinCAT driver
Disable |
[ Show Bindings

Fig. 128: Incorrect driver settings for the Ethernet port
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IP address of the port used

1

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 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.

g

G

1G Properties

eneral | Authentication || .ﬁ.dvanced|

Connect uging:

BE TwinCAT-Intel PCI Ethernet Adapter [

Thiz connection uzes the following items:

Fig.

Bl 005 Packet Scheduler ~
- TwinCAT Ethernet Protocol
% Internet Pratocol [TCRAF | =
w
< | &=
Inztall... [ rirztall Froperties

Internet Protocol {TCP/IP) Properties

General |

Y'ou can get IP zettings azsigned automatically if vaur netwaork, suppar
thiz capability. Otherwize, you need o azk your network, administrator
the appropnate P zethings.

{3 Obtain an IP addrezs autarmatically
I@l Idze the following |F address: I
IP address: S

129: TCP/IP setting for the Ethernet port
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5.2.2 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 settings:
* TwinCAT 2: C:\TwinCAT\IO\EtherCAT
* TwinCAT 3: C:\TwinCAT\3.1\Config\lo\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; by

« TwinCAT 2: Option — “Update EtherCAT Device Descriptions”
* TwinCAT 3: TwinCAT — EtherCAT Devices — “Update Device Descriptions (via ETG Website)...”

The TwinCAT ESI Updater [»_191] is available for this purpose.

e ESI

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.

Device differentiation
EtherCAT devices/slaves are distinguished by four properties, which determine the full device identifier. For
example, the device identifier EL2521-0025-1018 consists of:

 family key “EL”

* name “2521”

» type “0025”

+ and revision “1018”

MName
| p— |
(EL26Z1-0025-1018)

| B

Revision

Fig. 130: 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 [»_12].

EL30xx Version: 5.4 187


https://download.beckhoff.com/download/configuration-files/io/ethercat/xml-device-description/Beckhoff_EtherCAT_XML.zip

Commissioning BEGKHOFF

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 correctly.

-

TwinCAT Systern Manager

Mew device type found [EL2521-0024 - 'EL2521-0024 1K, Pulze Train 248% DC Ausgang').
ProductRevizion EL2521-0024-1016

Ilze available online description instead

[7] Apply to al [ Y'es ] [ MHa ]

Fig. 131: OnlineDescription information window (TwinCAT 2)

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

TwinCAT XAE

Mew device type found [EL2521-0024 - 'EL2521-0024 1K. Pulze Train 24% DC Auzgang'].
ProductRevizion EL25621-0024-1016

I1ze available online description ingtead [YES] or try to load appropriate descriptions from the web

[T] &pply to al ’ ez ] [ Mo ] [ Online ESI Update [web access required)... ]

Fig. 132: Information window OnlineDescription (TwinCAT 3)

If possible, the Yes is to be rejected and the required ESI is to be requested from the device manufacturer.
After installation of the XML/XSD file the configuration process should be repeated.

NOTE

Changing the “usual” configuration through a scan

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 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 al-
lows 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.

Refer in particular to the chapter “General notes on the use of Beckhoff EtherCAT IO components” and for
manual configuration to the chapter “Offline configuration creation [»_192]".

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. Therefore it's recommended
using an offline ESI file with priority in such a case.

The System Manager creates for online recorded device descriptions a new file
“OnlineDescription0000...xmlI” in its ESI directory, which contains all ESI descriptions that were read online.
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CnlineDescriptionCache00000002 , xmil

Fig. 133: File OnlineDescription.xml created by the System Manager

Is a slave desired to be added manually to the configuration at a later stage, online created slaves are
indicated by a prepended symbol “>” in the selection list (see Figure Indication of an online recorded ESI of
EL2521 as an example).

Add EtherCAT device at port B (E-Bus) of Term 1 B
Search  el2 Marne: Tem 2 Multiple: 1 = [ oK. ]
Type: = ﬁ Beckhoff Automation GmbH & Co. KG " [ Cancel l

2Bl 5 2ty Terminals
E|.j Digital Output Terminals [EL2ums) Port
-8 EL2002 2Ch, Dig. Qutput 24, 0,54 B (E6
B8 E| 2004 4Ch, Dig. Qutput 244 054 B
] 032 2Ch. Dig. Dutput 24%, 24 Diag i
2521 1E. Pulse Train Ausgang s E<[2EéhL||3_r|_r:|Et]
[7] Extended Infarmation [7] Show Hidden Devices Show Sub Groups

Fig. 134: Indication of an online recorded ESI of EL2521 as an example
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...xml”

 restart TwWinCAT System Manager

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

® OnlineDescription for TwinCAT 3.x

1

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:
CAUser\[USERNAMEMppData\Roaming\Beck hoffiTwin CAT3\Components\Base\EtherCATCache xm|

(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 Microsoft Yisual Studio

el

Error parsing EtherCAT device description! . i .
! b Eror parzing EtherCAT device description

File "C:AT winCAT WM oE therCAT B eckhoff ELJws. xml

Device 'EL9335

PDO "Status Us' iz aszigned to a not existing Sync Manager instance (0]
Description will be ignared.

File 'C:ATwinCaAT WMohEtherCAT B eckhaff ELI=s. xml

Dewvice 'EL335Y

PDO 'Statuz Us' is azsigned to a not existing Sync Manager ingtance (0]
Description will be ignored.

Fig. 135: Information window for faulty ESI file (left: TwinCAT 2; right: TwinCAT 3)
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Reasons may include:

 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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5.2.3 TwinCAT ESI Updater

For TwinCAT 2.11 and higher, the System Manager can search for current Beckhoff ESI files automatically, if
an online connection is available:

File Edit Actions View Help
O =@ H | | Update EtherCAT Device Descriptions...

Fig. 136: Using the ESI Updater (>= TwinCAT 2.11)

The call up takes place under:
“Options” — “Update EtherCAT Device Descriptions”

Selection under TwinCAT 3:

@8 Example_Project - Microsoft Visual Studio (Administrator)
File Edit View Project Build Debug TwinCAT | TwinSAFE PLC Tools Scope Window Help

ENC RS Rt = | # 53 (B | “) | %z Activate Configuration | v| | ) |SGR -| | Ol el
Q b - P ﬂ| ['! 3 (@) {'! Restart TwinCAT System _ cVICES... E| >] @ (ﬂ ||_’§ B= | O | +
" Restart Twin™ " >
ITiccci IEIM 3
EtherCAT Devices 4 Update Device Descriptions (via ETG Website)...
Ak i - AT Dalmma Mimnsimm Dlmm ek i - -
=% EtherCAT Slave Information (EST) Updater @
[ vendar Loaded  URL
%Bedchoﬂ’nummation GmbH i} http: j{download .bedhoff.com/download /Config/EtherCAT/XML_Device_Description/Beckhoff_EtherC... )
!/.
d
. "
Target Path: C:\TWinCAT\3. 1\Config\lo'\Ether CAT D [ o | [ cance |

Fig. 137: Using the ESI Updater (TwinCAT 3)

The ESI Updater (TwinCAT 3) is a convenient option for automatic downloading of ESI data provided by
EtherCAT manufacturers via the Internet into the TwinCAT directory (ESI = EtherCAT slave information).
TwinCAT accesses the central ESI ULR directory list stored at ETG; the entries can then be viewed in the
Updater dialog, although they cannot be changed there.

The call up takes place under:
“TwinCAT” — “EtherCAT Devices” — “Update Device Description (via ETG Website)...”.

5.24 Distinction between Online and Offline

The distinction between online and offline refers to the presence of the actual I/0 environment (drives,
terminals, EJ-modules). 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. Refer to note “Installation of
the latest ESI-XML device description” [»_187].

For preparation of a configuration:
« 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/ module strand in the
same way as they are intended to be used later
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« 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 [»_197] (Ethernet port at the IPC)

 detecting the connected EtherCAT devices [»_198]. This step can be carried out independent of the
preceding step

 troubleshooting [P 201]

The scan with existing configuration [»_202] can also be carried out for comparison.

5.2.5 OFFLINE configuration creation

Creating the EtherCAT device

Create an EtherCAT device in an empty System Manager window.

T s RV o | SYSTEM ] Add New Item.. Ctrl+ Shift+ A
s T ' = MOTION B . _
I DFFH|GR s 2R M) S I i Add Existing em... Shift+Alt+A %
- SYSTEM - Configuration PLC
88 NC - Configuration | (53 SAFETY Export EAP Caonfig File
-8R PLC - Configuration E Co+ % Scan
Ell],io Cc-nﬂgurar.n:un | . 10
= . . I 1}% P 4 Paste Ctrl+V
ﬁ”app'"gs goppendevie - | , & Mappings Paste with Links
|

Fig. 138: Append EtherCAT device (left: TwWinCAT 2; right: TwinCAT 3)

Select type “EtherCAT” for an EtherCAT /O application with EtherCAT slaves. For the present publisher/
subscriber service in combination with an EL6601/EL6614 terminal select “EtherCAT Automation Protocol
via EL6601”.

Type: -0 Beckhoff Lightbus
[+ Profibus DP

i%? Profinet

--ﬁll CaMopen

=2+ DeviceMet / Ethemet /P
&-fff SERCOS interface
25 EtheCAT
O E therCaT
== EtherCAT Slave

'J EtherCaT Autornation Protocol via ELEE0T, EtherCAT
. If_,}] Ethemet

Fig. 139: Selecting the EtherCAT connection (TwinCAT 2.11, TwinCAT 3)

Then assign a real Ethernet port to this virtual device in the runtime system.

Device Found AL (%]

oK
1008 [InteliR] PROAO00YE Metwark Connection - Packet Scheduler M
LAM3 [Intel(R] 82541ER Based Gigabit Ethernet Contraller - Packet Sck Cancel
1G (Intel[R) PROA000 PM Metwork, Connection - Packet Scheduler Mi

#) Unuzed
sl

Fig. 140: Selecting the Ethernet port

192 Version: 5.4 EL30xx



BEGKHOFF Commissioning

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 device properties (TWinCAT 2)”.

=Bl S¥STEM - Configuration :
' M - Configuration General El-"l"-dali'tﬂf|IE|_th[3rE.ﬁ.T Orline | Cok - Online

----- B PLC - Configuration

EI. 10 - Configuration © Network Adapter

=58 1/0 Devices (® 05 [MDIS) QPO () DPRsM

- [~ [Device 1 (EtherCAT)| et | . .

- Mappings phion: [1G (Intel(R] PRO/A1000 P Network Cornection - Packet Sched |
Device Name: \\DEVICEM2E55ATC2-AFB8-4842+49B8-FCODE 2444BF 0} |
PCI Bus/Slat | | | Search.. ]
MAC Addess: |00 01 050519 54 | [ Compatible Devices... |
IP Address: 169.254.1.1 [255.255.0.0) |

[] Promizcuous Mode [use with NetmonAvireshark anly]
[1wirtual Device Names

() &dapter Reference
Adapter;

Freerun Cycle [mz]: i

Fig. 141: EtherCAT device properties (TwinCAT 2)

TwinCAT 3: the properties of the EtherCAT device can be opened by double click on “Device .. (EtherCAT)”
within the Solution Explorer under “I/O”:
P e
Fi ﬁ% Devices

w7 Devicel (Ethercpﬁ

@® Selecting the Ethernet port

1 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 respective installation

page [»_181].

Defining EtherCAT slaves

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

8 1/0 - Configuration | a /0
Bﬁ /0 Devices | & “T Devices
== D||:e1 (EtherCAT) L™ Append Box... I » | Devicel (EtherCAT) ] Add Mew Ttem.. Ctrl+Shift+A
i..48 Mappings \ & Mappings — %

I 2] Add Existing Item... o
| R Rer

Fig. 142: Appending EtherCAT devices (left: TwWinCAT 2; right: TwinCAT 3)

¥ Delete Device

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
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e “E-Bus”: LVDS “terminal bus”, “EJ-module”: EL/ES terminals, various modular modules

The search field facilitates finding specific devices (since TwinCAT 2.11 or TwinCAT 3).

Insert EtherCAT Device @
Search | Marne: Tem 1 Multipl: 1 = [ ok, ]
Type: | =52 Beckhoff Automation GmbH & Co. KG =] | Cancel ]

- XTS5

+bs EtherCAT Infrastiucture components Fort
H Ethermet Port MultiplierCU 25:)

-8 Communication Terminals [ELGswx] .
= li S_I.Jstem Couplers
Cx=1100-0004 EtherCAT Power zupply [24 E-Bus) D
EK1100 EtherCAT Couple E-Bus) i
EK1101 EtherCAT Coupler 8 E-Bus, ID switch] - Bl
EK1200-5000 EtherCAT Power zupply [24 E-Bus) c

m

EK1541 EtherCAT Coupler [24 E-Bus, POF, 1D zwitch)

EF1814 EtherCAT 10-Coupler (14 E-Bus, 4 Ch. Dig. In, 3mz, 4 Ch. Dig. Out 24,0 5.*-‘«]
EF1818 EtherCAT 10-Coupler (1A E-Bus, 8 Ch. Dig. In, 3mz, 4 Ch, Dig. Qut 24, 0,54)
EK1828 EtherCAT 10-Coupler (1A E-Buz, 4 Ch. Dig. In, 3ms, 8 Ch. Dig. Out 24%, 0.54)
[ EK1828-0010 EtherCaT 10-Coupler (14 E-Buz, 8 Ch. Dig. Out 24%, 0,54

I:]---Eﬁji Terminal Couplers [BE T we, ILwsm-B110]

-®  Customer specific Terminals

-l Panel Couplers

=2 || EJ Coupler(Eduses]

o || EJ1100 EtherCAT Coupler [2.20 E-Bus)

- Safety Teminals

[+- B8 EtherCAT Fieldbus Boxes [EPwms] -

[ Extended Infarmation [7] Show Hidden Devices Show Sub Groups

Fig. 143: 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”.

P .1

Add EtherCAT device at port B (E-Bus) of Term 1 (EK1100) &2 |
Search:  el251 Marne: Tem 2 Multiple: 1 x [ = ]
Type: =% :Eﬁﬁ Beckhoff &utomation GrmbH & Co. KG [ Cancel ]

.j Digital Output Terminals [ELZw=x]

| EL7521 1Ch, Pulse Train Output (EL2521-0000-1022) o

| EL7521-0024 1Ch, Pulse Train 24Y DE OutpubEL2521-0024-1021] .
 EL7521-0025 1Ch. Pulse Train 244 DE Output negative [EL2521-0025-1021) (Bl

i EL2521-0124 1Ch. Pulse Train 24 DC Output Capture/Compare - [EL2521-00 24-0020) i

| EL2521-1001 1Ch. Pulse Train Outpgt(EL2521-1001-1020) o Pl

Estended Information [ Show Hidden D evices Show Sub Groups

Fig. 144: 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”.
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Add EtherCAT device at port B (E-Bus) of Term 1 (EK1100])

| 82|
Search: 82521 Marme: Tem 2 Multiple: 1 : [ = ]
Type: EI---% Beckhoff Autamation GrbH & Co. KG - [ Cancel ]
Ellj Digital Output Terminals [ELZxxx]
=™ EL2521 1Ch. Pulse Train Dutput [MEL2521-0000-1022) Part

B EL2521 1Ch. Pukse Train Outpit (EL2521-0000-0000)
B EL2521 1Ch. Pulse Train Output (EL2521-0000-1016)
B EL2521 1Ch. Pulse Train Output (EL2521-0000-1017) _
B EL2621 1Ch, Pulse Train Output [EL2521-0000-1020) © L Etnernet
B EL2521 1Ch. Pulse Train Output (EL2521-0000-1021) 2ot
B EL2521-0024Wh, Pulss Train 24 DC Output (EL2521-0024-1021)

B EL2621.002INCh Pulse Train 24 DC Output (EL2521-0024-10716)

L 2501 (T, Bulss Tsain 204 DT Qb (FL2521-0024-1017] N

Estended Information Show Hidden Devices [ Shaw Sub Groups

@ B [E-Bus]

Fig. 145: Display of previous revisions

Device selection based on revision, compatibility

o

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

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.

MName

| ——|

(EL2521-0025-1018)
—
Revision

Fig. 146: 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 parameterized as
follows: linking with the task, CoE/DC settings, plug-in definition, startup settings, ...
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5- I/0 - Configuration

2B /O Devices
=75 Device1 (FtherCAT)

i.=¥= Devicel-Image
-I- Device 1-Image-Info
%T Inputs
-l Outputs
# InfoData
- Term 1 (EK1100)

5.4 InfoData

T State

Ln

&g PTO Status

5-&! Status

-1 Sel. Ack/End counter
- &1 Ramp active

- 41 Status of input target
-4 Status of input zero
-] Error

&1 Sync error

- 1 TxPDO Toggle

- %1 ENC Status compact

- @l PTO Control

- @l PTO Target compact

H

H}

H

-l ENC Control compact
-8 WrcState
-4 InfoData

oy O e OO ey O e O ey OO

E]|

YO
L Devices
== Devicel (EtherCAT)

“B Image

*B Image-Info

2 SyncUnits
Inputs

B Outputs

[ InfoData

[i Term1 (EK1100)

. [ InfoData

4 'j Term 2 (EL2521)

4 PTO Status
a4  #l Status
#1 Sel. Ack/End counter
Ramp active
Status of input target
Status of input zero
Error

oMWW

Sync error

#1 TxPDO Toggle
o EMC Status compact
- [ PTO Control
> W PTO Target compact
» [ ENC Control compact
- [ WcState
- [ InfoData

Fig. 147: EtherCAT terminal in the TwinCAT tree (left: TwinCAT 2; right: TwinCAT 3)
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5.2.6 ONLINE configuration creation

Detecting/scanning of the EtherCAT device

The online device search can be used if the TwinCAT system is in CONFIG mode. This can be indicated by
a symbol right below in the information bar:

+ on TwinCAT 2 by a blue display “Config Mode” within the System Manager window: Sisliss]
« on TwinCAT 3 within the user interface of the development environment by a symbol 7

TwinCAT can be set into this mode:

» TwinCAT 2: by selection of ) in the Menubar or by “Actions” — “Set/Reset TwinCAT to Config
Mode...”

« TwinCAT 3: by selection of B3 in the Menubar or by “TwinCAT” — “Restart TwinCAT (Config Mode)”

® Online scanning in Config mode

The online search is not available in RUN mode (production operation). Note the differentiation be-
tween TwinCAT programming system and TwinCAT target system.

The TwinCAT 2 icon ( . ] ) or TwinCAT 3 icon ( L) ) within the Windows-Taskbar always shows the
TwinCAT mode of the local IPC. Compared to that, the System Manager window of TwinCAT 2 or the user
interface of TwinCAT 3 indicates the state of the target system.

e hamnn

TwinCAT 2.x Systemmanager TwinCAT target system mode____

|Local (192.1658.0.20.1.1

Alnrawe-Tackhar ) N b 12:3?
_-_ 0:36 — WWindows-1 askDar ——pe g S vy [P 05.02.2015
S g

TwinCAT local system mode

Fig. 148: Differentiation local/target system (left: TWinCAT 2; right: TwinCAT 3)

Right-clicking on “I/O Devices” in the configuration tree opens the search dialog.
- Bl SYSTEM - Configuration 4 Vo
.. HB NC - Configural®

: =y ;
BB PLC - Configur; & Append Device..

|
|
| :
. % Devices| 1 Add New ltem... Cirl+Shift+ A
| ﬁ:, Mappin ] . .
EI! /O - Configura 5" Import Device... : gl - B
M - 11/0 Devices| ! Export EAP Canfig File
|
|
|
|
|
|
|

L
+

i Mappings |\ EETET N

5
[ Paste Ctrl+V
BB Paste with Links Alt+Ctrl+V

Scan

4 Paste Ctrl+V
Paste with Links

Fig. 149: Scan Devices (left: TwWinCAT 2; right: TwinCAT 3)

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 Ma
i System Manager @ Microsoft Visual Studio @

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

[ ok || concel | | ok || conc

Fig. 150: Note for automatic device scan (left: TwinCAT 2; right: TwinCAT 3)
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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” .

-~ "

4 new I/ 0 devices found

[W|C =vice 1 [EtherCAT)

Device 3 [EtherCAT]  [Local Area Connection [TwinCAT -Intel PCl Ethernet &)
[ Device 2 [IUSE) Cancel
Device 4 [MOV/DP-RAM)

1]

Select All

DERE

Unzelect Al

Fig. 151: Detected Ethernet devices

Via respective checkboxes devices can be selected (as illustrated in Fig. “Detected Ethernet devices” e.g.
Device 3 and Device 4 were chosen). After confirmation with “OK” a device scan is suggested for all selected
devices, see Fig.: “Scan query after automatic creation of an EtherCAT device”.

@® Selecting the Ethernet port

1 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 respective installation

page [»_181].

Detecting/Scanning the EtherCAT devices

® Online scan functionality

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

Name
1
(ELZ521-0025-1018)

—
Revision

Fig. 152: Example default state

NOTE

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 configu-
ration as a basis for commissioning. In series machine production or reproduction of the plant, however, the
function should no longer be used for the creation of the configuration, but if necessary for comparison
[»_202] with the defined initial configuration.Background: since Beckhoff occasionally increases the revision
version of the delivered 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. 153: 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 TwinCAT 3 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_202] 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. 154: 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. b 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 Manager = Microsoft Visual Studio X

Fig. 155: Scan query after automatic creation of an EtherCAT device (left: TwinCAT 2; right: TwinCAT 3)
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H 1/0 - Configuration a /0
Bm /0 Devices a *é Devices
P —_ =
= L = Append Box.. » |7 Devicel (EtherCAT) (o9 4 4 Mew Ttem... Ctrl+Shift+ A
: = Device 3 (EtherCAT) > == Device 2 (EtherCAT) ] Add Existing T Shifts Al A
@5 Mappings b ﬁ:l Mappings isting Item. ift+ Alt+
>( [P Neal

[t

T

& Cut Ctrl+X

unline Uelete

g
“u, Scan

wiCp L E e

‘ Change Netld... = Disable

Fig. 156: Manual triggering of a device scan on a specified EtherCAT device (left: TwinCAT 2; right:
TwinCAT 3)

In the System Manager (TwinCAT 2) or the User Interface (TwinCAT 3) the scan process can be monitored
via the progress bar at the bottom in the status bar.

| Scanning... [ N r=mote-PLE [123 45 67.85.1.1]

Fig. 157: Scan progressexemplary by TwinCAT 2

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

TwinCAT System Manager =3 Micresoft Visual Studio 23

Fig. 158: Config/FreeRun query (left: TwinCAT 2; right: TwinCAT 3)

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).

TwinCAT 2.x | TwinCAT 3.x
oggling g . toggling
[ Free Run REEEERLE Corig Mode | [«

Fig. 159: Displaying of “Free Run” and “Config Mode” toggling right below in the status bar

@ o % @)% (B Qlller ol
=

General EtherCAToggle Free Run State (Ctrl-F5)|

T | | 02w @@ e | |<Loca|> -| =

Fig. 160: TwinCAT can also be switched to this state by using a button (left: TwinCAT 2; right: TwinCAT 3)

The EtherCAT system should then be in a functional cyclic state, as shown in Fig. Online display example.
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-l SYSTEM - Configuration
BB NC - Configuration
- §A PLC - Configuration
B. /O - Cenfiguration

-8 /0 Devices
s
..=dm Device 3-Image
i.=fm Device 3-Image-Info
- §f Inputs
‘,I, Outputs
) InfoData
Term 1 (EK1100)

& InfoData

B Term 2 (EL2008)
B Term 2 (EL3751)
j Term 4 (EL2521-0024)
L Term 5 (EL9011)
@ Mappings

Fig. 161: Online display example

Please note:

« all slaves should be in OP state

| General | Adapter | EthercAT |[Oniine || CoE - Oniine

Mo Addr  MName State CRC
1 1001 Temn 1 (EK1100) o 0.0
B2 1002 Tem 2 (EL2008) op 0.0
" 3 1003 Tem 3(EL37SV) SAFEOP 0.0
B4 1004 Tem 4 (EL2521-D024) oP 0
' ITT] | 3
Actual State: Counter Cyclic Gueued
[ Init | [PreOp | [SafeOp| [ Op | | Send Frames 47718+ 6791
[ Clear CRC ] [ Clear Frames ] [Fremes / sec 439 : 311
Lost Frames 1] + 0
T/Rx Emors 0 /0
| [T | »

» 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 [>_192].

Troubleshooting

Various effects may occur during scanning.

* An unknown device is detected, i.e. an EtherCAT slave for which no ESI XML description is available.
In this case the System Manager offers to read any ESI that 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:

o 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 the scan.

=B I[}0 Devices

=B A cvice 4 (EtherCaT)
-I- Device 4-Image
== Device 4-Image-Info
EEI---%T Inputs

[ @) Outputs

-8 InfoData

|_|:|i Bo 1 (P30165940 RE9302651)

Fig. 162: Faulty identification

In the System Manager such devices may be set up as EKO00O or unknown devices. Operation is not

possible or meaningful.

EL30xx
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Scan over existing Configuration

Change of the configuration after comparison

With this scan (TwinCAT 2.11 or 3.1) only the device properties vendor (manufacturer), device name and
revision are compared at present! A “ChangeTo” or “Copy” should only be carried out with care, taking into
consideration the Beckhoff IO 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 Manager

e

Configuration is identical
"

Microsoft Visual Studic

e 3

Configuration is identical
"

Fig. 163: Identical configuration (left: TwWinCAT 2; right: TwinCAT 3)

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

configuration as required.

check Conrguration 5
Fousd ltems: Disable | Configured llems:
= Tem3EKI1T00) [EKI100-0000-0007] T = [/ Tem1 [EE1100) [EK1100-0000-0007]
LB Tewn 6 [ELSI0N) [ELS101-D000-1049] S LB e 2 [ELSI01) [ELS101-D000-1019]
M| Tein 7 [EL2521) [EL2521-00001013) Dialete » M| e 5 [EL2521) [EL2521.0000-1016)
P Tem 8 EL3Z5T) (EL51-0000-0006) LB Team 4 [ELSDTT)
LB Tem 8 ELAMT)
> Copy Befoie » I
» Copy Altes »
» Changs 1o »
»x Copyp 20 > I
0] 4
| Cowel |
Fig. 164: Correction dialog
It is advisable to tick the “Extended Information” check box to reveal differences in the revision.
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Color |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 This EtherCAT slave is ignored (“Ignore” button)
blue

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.

Device selection based on revision, compatibility

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

i o

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.

MName
| p— |
(EL2521-0025-1018)

| B

Revision

Fig. 165: 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 parameterized as
follows: linking with the task, CoE/DC settings, plug-in definition, startup settings, ...
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Found Iems: Disakle > | Configured lems:

= Tesm3[EKI00 [EKIT00-0000-0017] = [ Tem [EKI100] [EKT100-0000-0017]
LB Ten B ELSION) [ELS100-0000-1075] ~B Tewn 2 ELSIN) [ELS101-D000-1015]

LW |Tesm 7 [ELZ521) [EL2521-0000-1005] Delete » | LW |Tesm S [ELZS) [EL2521-0000-1006]
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Fig. 166: 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 Type

TwinCAT offers a function Change to Compatible Type... for the exchange of a device whilst retaining the
links in the task.

; . | & == Devicel (EtherCaT)
-7+ Devicel (EtherCAT) :
|, Drive2 (AX5101-0000-0011)| 7] Add Newlem |
BN e o1 (AX5101-0000-0011) | » AT ' . ;
. ncart !
%T AT =y Append Box... I MDT
- L MDT Aposnd Mode: I b [ WicState o
. WeState | & [ InfoData Change to Compatible Type... %
- § InfoData Change to Compatible Type... I Add to HotConnect group
Add to Hot Connect Groups... : Delete frem HetConnect group

Fig. 167: Dialog “Change to Compatible Type...” (left: TWinCAT 2; right: TwinCAT 3)

The following elements in the ESI of an EtherCAT device are compared by TwinCAT and assumed to be the
same in order to decide whether a device is indicated as "compatible":

- Physics (e.g. RJ45, Ebus...)

- FMMU (additional ones are allowed)

- SyncManager (SM, additional ones are allowed)

- EoE (attributes MAC, IP)

- CoE (attributes Sdolnfo, PdoAssign, PdoConfig, PdoUpload, CompleteAccess)

- FoE

- PDO (process data: Sequence, SyncUnit SU, SyncManager SM, EntryCount, Ent-ry.Datatype)

This function is preferably to be used on AX5000 devices.

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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B Ej Term 1 (EK1100)
. # InfoData

- §
B Append Box..,
Change to Compatible 1y, :

Add to Hot Connect Groups...

Change to Alternative Type L4 EL1202-0100 2Ch. Fast Dig. Input 24V, 1ps, DC Latch i

Fig. 168: TwinCAT 2 Dialog Change to Alternative Type

HE

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).

5.2.7 EtherCAT subscriber configuration

In the left-hand window of the TwinCAT 2 System Manager or the Solution Explorer of the TwinCAT 3
Development Environment respectively, click on the element of the terminal within the tree you wish to
configure (in the example: EL3751 Terminal 3).

TwinCAT 2: TwinCAT 3:
'j Term 2 (EL3751) & 28 % Term3 (E13751)| <= doubleclick on the terminals element opens properties with several tabs —I
: +-- 8T PAI Status 5 PAI Status
- &1 PAISamples1 5 PAI Samples1 *
i &1 PAI Timestamp 5 PAI Timestamp
: ‘ WeState [ WcState l| General | EtherCAT I Settings I DC | Process Data I Startup I CoE - Online | Diag Histony I Online|
‘ InfoData > [H InfoData

Fig. 169: Branch element as terminal EL3751

In the right-hand window of the TwinCAT System Manager (TwinCAT 2) or the Development Environment
(TwinCAT 3), various tabs are now available for configuring the terminal. And yet the dimension of
complexity of a subscriber determines which tabs are provided. Thus as illustrated in the example above the
terminal EL3751 provides many setup options and also a respective number of tabs are available. On the
contrary by the terminal EL1004 for example the tabs “General”, “EtherCAT”, “Process Data” and “Online”
are available only. Several terminals, as for instance the EL6695 provide special functions by a tab with its
own terminal name, so “EL6695” in this case. A specific tab “Settings” by terminals with a wide range of
setup options will be provided also (e.g. EL3751).

“General” tab

General | BherCATI Process Data I Startup I CoE - Online I Online I

MName: [ Tem & (EL5001) Id: |4 i

Type: |EL5001 1Ch. SSI Encoder

Comment: ;I
[ Disabled Create symbalz [T

Fig. 170: “General” tab
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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.

“EtherCAT” tab
General EtherCAT | Process Data I Startup I CoE - Online I Cnline I

Type: |EL5001 1Ch. 551 Encoder
Product/Revision: ~ [EL5001-0000-0000

Auto Inc Addr: IFFFD

BtherCAT Addr: ™ I 3: Advanced Settings... |
Previous Port: [Term 5 (EL6021) - B =]

http:/Awww beckhoff de/endlish/default htm?EtherCAT/EL 5001 htm

Fig. 171: “EtherCAT” tab

Type EtherCAT device type
Product/Revision Product and revision number of the EtherCAT device
Auto Inc Addr. 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.).

EtherCAT Addr. 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.

Previous Port 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.

Advanced Settings 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 (Process Data Objects, PDOs). 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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General | EtherCAT Process Data | Startup | CoE - Oniine | Online |

Sync Manager: PDO List:
5M | Size | Type | Flags Index | Size | Mame | Flags | 5M | 51
0 246 MbocCit (bc 1400 50 Channel 1 F 1]
1 246 Mbocin
2 0 Outputs
3 B Imputs
PO Assignment (b1C13): FPDO Content (b1 A00):
[0 1AD0 ihdex | Size  |Offs [ Name | Type | Defaut hex
Gkc3101:01 1.0 00 Status BYTE
k310102 4.0 10 Value UDINT
RO
~ Download Load PO info from device |
v PDO Assignment
~ o Sync Unit Assignment ... |
¥ PDO Corfiguration

Fig. 172: “Process Data” tab

The process data (PDOs) transferred by an EtherCAT slave during each cycle 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, EM, EJ and EP 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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-l 5%STEM - Configuration
BB rC - Configuration
B® PLC - Configuration

= 110 - Configuration

=B 1) Devices

). === Device 4 (EthercAT)
icfm Device 4-Image

=$= Device 4-Image-Infg
&1 Inputs

$! outputs

# IrfoData

- Term 1 (EK1100)
& InfoData
i
- Term 3 (EL3162)
L Term 4 (ELA0T)
[+-g5 Mappings

General | EtherTaT Startup | CoE - Online | Online

B -
Sync Manager;
SM | Size ype Flags
I 248 MbxCut
1 248 Mbuln
2 i] Outputs
Cllz g Inputs
< >
PDO Aszignrigent [0x1C13):
Ce1400 D
01407
[] 01410 [excluded by 0x1401)

Download

TPDhsL
Index Size T ~hhame Flags = SM 5
01400 Channel 1 -
0x1aD1 30 Chaninel 2 F Insert...
01410 4.0 Channels F Delete...
- -
Move Up
Marve Dowin
PDO Content [0=1A00]:
Index Size Offs MName
0«3101:01 1.0 oo Statusz
0=3101:02 20 10 Walue
3an

El Predefined PDO Aszignment: [hone) |

FDO Azsignment

G PDO Configuration

[Lnad PDO info from device

[S_l,lnc it Azzignment. .

Mame online Type Size =Addr,..  Infout | User...
&1 Status 000 (0 BYTE 1.0 39,0 Input 0
&l value ¥ 0x0003 <0,001% T 2.0 40,0 Input 0
&1 Status 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 15500 Input O
SQT Adsaddr COASO0140501.., AMSADDRESS &0 1552.0 Input o

Fig. 173: Configuring the process data

i

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 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 configuration the EtherCAT slave usu-
ally refuses to start and change to OP state. The System Manager displays an “invalid SM cfg” log-
ger message: This error message (“invalid SM IN cfg” or “invalid SM OUT cfg”) also indicates the
reason for the failed start.

A detailed description [P 213] can be found at the end of this section.

“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.
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General | EtherCAT | Process Data  Startup | CoE - Oniine | Online |

Transition | Protocal | Imdex | Data | Comment

P53 CoE (e 1C12:00 (0 (D) clear sm pdos (k1C12)

PS> CoE (e 1C13:00 (b0 (D) clear sm pdos {1C13)

PS5z CoE B 1C13:01 (e1ADD (BE5E)  download pdo (elC13:07 index

<P5> CoE e 1C13:00 Q01 (1) download pdo (e1C13 court
towve g Mave Down Mew... Delete... Edit...

Fig. 174: “Startup” tab

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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General I EtherC.ﬁ.TI Process Data I Statup  CoE - Online |Online I

Update List | [ futo Update
Advanced.. | [AIObjects
Index | MName | Flags | Value
1000 Device type RO (0000000 (D)
10028 Device name RO EL50071-0000
1009 Hardware version RO V00.01
1004 Saoftware version RO Voo .08
=1-1011:0 Festore default parameter R 1<
1011:01  Sublndex 001 RW 1]
=l 1018:0 |dentity object RO =4«
1018:01  Vendorid RO (0000002 (2)
1018:02 Product code RO (13893062 (327757506)
1013:03 Revision number RO (e 0000000 (D)
1018:04  Seral number RO (0000001 (1)
=1 1AMD:0 TxPDO 001 mapping RO > 2 <
1A00:01  Subindex 001 RO (3101:01, 8
1A00:02  Subindex D02 RO (:3101:02, 32
= 1C00:0 SM type RO =42
1C00:01  Sublndex 001 RO e (1)
1C00:02  Sublndex 002 RO 2 (2)
1C00:03  Sublndex 003 RO b3 (3)
1C00:04  Sublndesc 004 RO el (4)
=I-1C13:0 SM 3 PDO assign (inputs) RW > 1<
1C13:01  Sublndex 001 RW [ 1400 (6656)
=1--3101:0 Imputs RO P 52
3101:01  Status ROP (bcd 1 (65)
3101:02  Value RO P (0000000 (D)
=- Feature bits >4 <
4061:01  disable frame emor RW FALSE
4061:02 enbale power failure Bit R FALSE
406703 enable inhibit time R FALSE
4067:04 enable test mode R FALSE
4066 55|-coding Rw Gray code (1)
4067 S55lbaudrate R B00 kBaud (3)
4063 S554rame type RW Muttiturn 25 bit (0)
4069 S55rame size R (019 (25)
AD6A Data length RW (D018 (24)
40:E Min. inhibit time[ps] R G000 (09

Fig. 175: “CoE - Online” tab

Object list display

Column Description

Index Index and sub-index of the object

Name Name of the object

Flags RW |The object can be read, and data can be written to the object (read/write)
RO |The object can be read, but no data can be written to the object (read only)
P An additional P identifies the object as a process data object.

Value Value of the object

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

Advanced

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

' Online - via 500 Information

= Offline - wia ED'S File

Dictionary

All Objects

M appable Objects [R«PDO]
t appable Objectz [TxPDO]
Backup Objects

Settings Objects

Browze, . |
0k, I Cancel |

Fig. 176: Dialog “Advanced settings”

Online - via SDO Information

Offline - via EDS File

“Online” tab

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.

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.

General | EtherCAT | Process Data | Startup | CoE -Oriine  Online |

~ State Machine
it I Bootstrap |
Cument State: jop
PreOp | safe0p |
Regquested State: ICIF'
Op | Clear Emar |
—DLL Status
Part A: ICan‘ier 4 Open
Part B: ICan'ier / Open
Fart 2 IN::- Camier / Closed
Part [0 IH::- Camier / Closed
— File Access over BtherZAT
Download... I Upload...

Fig. 177: “Online” tab
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State Machine

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

Pre-Op This button attempts to set the EtherCAT device to the pre-operational state.
Op This button attempts to set the EtherCAT device to the operational state.
Bootstrap This button attempts to set the EtherCAT device to the Bootstrap state.
Safe-Op This button attempts to set the EtherCAT device to the safe-operational state.
Clear Error 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.

Current State Indicates the current state of the EtherCAT device.
Requested State Indicates the state requested for the EtherCAT device.
DLL Status

Indicates the DLL status (data link layer status) of the individual ports of the EtherCAT slave. The DLL status
can have four different states:

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.

“DC” tab (Distributed Clocks)

General I EtherCATI Seftings DC | Process Data I Startup I CoE - Online I Diag Histnr'_.rl Online I

Operation Mode: IDC-S*_mchmn (input based) j

Advanced Settings... |

Fig. 178: “DC” tab (Distributed Clocks)

Operation Mode Options (optional):
* FreeRun
* SM-Synchron
* DC-Synchron (Input based)
* DC-Synchron
Advanced Settings... Advanced settings for readjustment of the real time determinant TwinCAT-clock

Detailed information to Distributed Clocks is specified on http://infosys.beckhoff.com:

Fieldbus Components — EtherCAT Terminals — EtherCAT System documentation — EtherCAT basics —
Distributed Clocks
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5.2.71 Detailed description of 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 to select a greyed out PDO, the currently selected PDO has to be deselected
first.

@® Activation of PDO assignment
1 v" If you have changed the PDO assignment, in order to activate the new PDO assignment,

a) the EtherCAT slave has to run through the PS status transition cycle (from pre-operational to
safe-operational) once (see Online tab [P 211]),

b) and the System Manager has to reload the EtherCAT slaves

&y -
( =%| button for TWinCAT 2 or * button for TwinCAT 3)

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.

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.
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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 208] 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.

5.3 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.

A Application |—" Application error

]
Jn
0
S EtherCAT . I
g Fieldbus ———— Diagnosis fieldbus/Master — FrmXwcState
Ha Frmxﬁtate
i
g
Diagnosis fieldbus/Slave =~ [———— WcState
EtherCAT

slave Fkt. Status

— \ Diagnosis function/Slave E‘;
State

Fig. 179: Selection of the diagnostic information of an EtherCAT Slave

In general, an EtherCAT Slave offers
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« 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.

-f 1/O - Configuration B8 PLC - Configuration
=-E8 T/O Devices =-%¢ Demo
== Device 1 (EtherCAT) -I- Demo-Image
--=f= Device 1-Image =1 Standard
== Device 1-Image-Info =gt Inputs
- gt Inputs =& MAIN.astEL3102channels
A - §l Qutputs é---&r MAIN.astEL3102channels[1]
=& InfoData @T wStatus
=- Term 1 (EK1100) T wvalue
---. InfoData Iﬁ---&T MAIN.astEL3102channels[2]
=™ Term 2 (EL3102) o %! wstatus
= & Al Standard Channel 1 ot wvalue
--@T Status E-&T MAIN.StEL3103skaveDiag
B ot Value @T bwcState
= Al Standard Channel 2 —@p] Wotate
-1 Status £ g1 stAmsAdr
T Value =& netld
=-§ WcState %1 netld[0]
C - L%l WcState 4 I &1 netld[1]
=% ImoData | = _—— | i i %7 netid[2]
gfstae |~ | &7 nettd[3]
D =t AdsAddr | " | &1 netld[4]
g@tnetd [ %t netld[5]
----- &1 netld[0] - &1 port
----- %1 netld[1] - @l Outputs
----- %7 netld[2]
----- 1 netld[3]
----- %t netid[4]
----- 1 netId[5]
..... %l port

Fig. 180: 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 diagnostic infor- At least the DevState is to be evaluated for
mation the most recent cycle in the PLC.
updated acyclically (yellow) or provided The EtherCAT Master's diagnostic informa-
acyclically (green). tion offers many more possibilities than are

treated in the EtherCAT System Documenta-
tion. 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) the Status In order for the higher-level PLC task (or cor-
EL3102 comprises two analogue input « the bit sianifications may be responding control applications) to be able to
channels that transmit a single function found in Qt,he device Y rely on correct data, the function status must
status for the most recent cycle. documentation be evaluated there. Such information is

therefore provided with the process data for
+ other devices may supply the most recent cycle.
more information, or none that
is typical of a slave

C For every EtherCAT Slave that has cyclic |WcState (Working Counter) In order for the higher-level PLC task (or cor-
process data, the Master displays, using 0: valid real-time communication in responding control applications) to be able to
what is known as a WorkingCounter, tHe last cvcle rely on correct data, the communication sta-
whether the slave is participating success- 4 tus of the EtherCAT Slave must be evaluated
fully and without error in the cyclic ex- 1. invalid real-time communication |there. Such information is therefore provided
change of process data. This important, el- This may possibly have effects on with the process data for the most recent cy-
ementary information is therefore provided the process data of other Slaves cle.
for the most recent cycle in the System that are located in the same Syn-

Manager cUnit
1. atthe EtherCAT Slave, and, with
identical contents
2. as a collective variable at the
EtherCAT Master (see Point A)
for linking.

D Diagnostic information of the EtherCAT State Information variables for the EtherCAT Mas-
Master which, while it is represented at the current Status (INIT..OP) of the ter that are updated acyclically. This means
slave for linking, is actually determined by Slave. The Slave ml'J'St be in OP that it is possible that in any particular cycle
the Master for the Slave concerned and (=8) V\}hen operating normall they do not represent the latest possible sta-
represented there. This information cannot P 9 v tus. It is therefore possible to read such vari-
be characterized as real-time, because it |AdsAddr ables through ADS.

« is only rarely/never changed, except |The ADS address is useful for
when the system starts up communicating from the PLC/task
L . . via ADS with the EtherCAT Slave,

* s itself determined acyclically (e.g. e.g. for reading/writing to the CoE.
EtherCAT Status) The AMS-NetID of a slave corre-

sponds to the AMS-NetID of the
EtherCAT 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 applica-
tion can react accordingly.

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:
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General | EtherCAT | DC | Process Data I Startup CoE - Online | Online |

Update List | [T AutoUpdste [+ Single Update [v
Advanced... | |
Add to Startup... | |Oﬁ|ine DCata Module OD (Aol
Index MName Flags WValue
+-6010:0 Al lnputs Ch.2 RO >17 <
+-6401.0 Channels RO »2<
- 8000:0 Al Settings Ch.1 RW >24 <
8000:.01 Enable user scale Rw FALSE
8000:02 Presentation RW Signed (0)
8000:05 Siemens bits Rw FALSE
Enable filter
8000:07 Enable limit 1 RW FALSE
8000:08 Enable limit 2 RW FALSE
S000:0A Enable user calibration Rw FALSE
8000:0B Enable vendor calibration  RW TRUE

Fig. 181: EL3102, CoE directory

@® EtherCAT System Documentation

The comprehensive description in the EtherCAT System Documentation (EtherCAT Basics --> CoE
Interface) must be observed!

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.
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General | EtherCAT | Setiings | Process Data | Startup | CoE - Online | Online

Standard Butkons

[ Compare Type ] [Show Dev.Settings] [ Reset view ] [ Export... ] “ :
Ce—— s T
Update View RSl [ ResstDeviee || Import.. | RuplED " rm < RunLED i
Error LED3 s Erfor LED4 ;
OFFLINE DC Diagnasis. . T ; g
LU, S :
e i
Channel 1 w Channel use 2-wire (D W +R1 . . +—*R2 . +h
RTD element | PT100(-200..,850°C) (Default) w %
Presentation | SmpEul i) v R, .. —-R2 R
Power contact ———— = (L | M g
[ |Enable user scale User, scale offset ] 124V WR3=RY 5 5
User, scale gain 65536 3 ::E R4 {
. -+ : i +R
[[1Enable Limit 1 it 1 o Power contact 0V —. — i3 :1
[ The bits in are set in the input process data {status word) if the limit values are undershot or exceeded. e L
Bits in status word: SW.2, SW.3 .. R4 i g‘g’ R
20 The limit evaluation takes place after taking inko account the set characteristic curve and negative values, _me - i4 (i
00= 0: nat active : H
B 01=1: Valua bigger than Limit value M : i 2-wire
10=2: Yalue smaller than Limit value
11=3: Val Lirnit wal . -
e Top view Contactassembly  Connection

Fig. 182: 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
+ 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 [»_122]" 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.
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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.
--ﬂ SYSTEM - Configuration

8 NC - Configuration General | Adapter EtherCAT |On|ine| CoE—OnIine'

i MNetld: 1043214921
= 1/O - Configuration I

Eﬂ /O Devices ‘ Advanced Settings... |
=== Device 1 (EtherCAT)

= Device 1-Image Advanced Settings

-I- Device 1-Image-Info

-t Inputs & State Machine Master Settings
-§l outputs & Master Setfings - Starlup State

&-§ InfoData - Slave Settings P
= Term 1 (EK1100) & Cyclic Frames | |
- InfoData & Distributed Clocks " 'PREOP
Term 2 (EL3102) - EOE Support ~ 'SAFEOP"
=8 Term 3 (EL6688) - Redundancy p—
@8 Mappings - Emergency
- Diagnosis

[v Stay at'PRE-OP' until
Sync Task started

Fig. 183: 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.

=88l SYSTEM - Configuration

B NC - Configuration |General EtherCAT |DC | Process Data I Starh.lp] CoE - Onlinal Online I

- §A PLC - Configuration .
Type: EL3102 2Ch. Ana. Input-+/-10V, Dif
= /O - Configuration ype | put +/

=88 1/O Devices ProductRevision:  |EL3102-0000-0017

4= Device 1-Image
~-=}= Device 1-Image-Info EtherCAT Addr, [ IIOUE 3: ‘ Advanced Setfings... |

- §t Inputs
481 Outputs

| 5 Device 1 (EtherCAT) Auto Inc Addr FFFF

o IEfmfl (Ex1100) L ~Startup Checking————— |~ State Machine
- InfoData LT t Setti
#-"4 Term 2 (EL3102) Idlz:fﬁucaﬁon "% | ¥ check Vendorld [v Auto Restore States
©-88 Term 3 (EL6688) = | Fumu/sM [¥ Check Product Code [~ Waitfor WcState is Ok
@G Mappings R
" Ppng :I " Int:cr:t Comencnds [ CheckRevision Number | | [ Relnit afier Communicafion Error
1 Maibox
EI Distributed Clock | Ll [+ Log Communication Changes
% ESC Access [ Check Serial Number
- Final State
€ fficat :
Ol Eierlisaniizzion @ oP (~ SAFEOP in Config Mode
(" SAFEOP (" PREOP CNIT

Fig. 184: 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:
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« 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.

Tclhilities lib*31.1.17 14:11:32
TcEtherCAT lib 510,10 12:25:58
STANDARDLIE 5698 12:03:02

SB austeineg

"'DEDE Interface
"'DEDnversiDn Functions

BT Distributed Clocks
"'DEtherL“.f-‘n.T Cornrnands
"'[_:]Etherl_“.-'-‘-.T Diagrostic

" B~ £ JEtherCAT State Machine I
FB_EcGetalslaveStates [FB]
FB_EcGettdazterState [FB]
FB_EcGetSlaveState [FE]
FB_EcFReqgtdasterState (FE]
FB_EcReqslaveState [FE]
FB_EcSethazterState [FE]
""" =| FB_EcSetSlaveState [FB)
[ TJFoE Interface

Fig. 185: PLC function blocks

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.
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. Genelall Adapter EtherCAT | Gnlinel CoE - Online

Netid: [1043214921 Advanced Settings..
Number | Box Name | Address| Type | In Size | Out 5... | E-Bus (..
1 Term 1 (EK1100) 1001 EK1100

M2 Term 2 (EL3102) 1002  EL3102 8.0 1830
"3 Term 4 (EL2004) 1003  EL2004 0.4 1730
" a Term 5 (EL2004) 1004  EL2004 0.4 1630
"5 Term 6 (EL7031) 1005  EL7031 8.0 8.0 1510
e Term 7 (EL2808) 1006  EL2808 1.0 1400
7 Term 8 (EL3602) 1007  EL3602 12.0 1210
s 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
11 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  FEL6688 22.0 240!

Fig. 186: 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. 187: 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!
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5.4

Basics about signal isolators, barriers

Occasionally, analog signals cannot be fed directly from the sensor to the Beckhoff analog input terminal/
input module, in which case a special intermediary device must be added.

Converter - Beckhoff
Barrier Analog Input

Y

Sensor

Reasons may include:

The sensor may be installed in hazardous locations and protected according to the intrinsic safety
ignition protection type (Ex i) while a Beckhoff ELX3xxx terminal is not yet available for the desired
application.

Separate electrical isolation between the sensor and the Beckhoff terminal/ module is required.

The sensor has an electrical output signal for which Beckhoff does not yet offer a suitable input
terminal or a suitable input module.

The type of intermediate device depends on the following criteria

Electrical signal supplied by the sensor? voltage 10 V or pV, AC or DC, 20 mA or 1 A, resistance, ...
The sensor must be powered in some way, e.g.

o an |IEPE sensor requires 2..8 mA constant current,

° a resistor requires a measuring current,

° an electronic sensor may need a 24V supply, or it may be fed via a 20 mA loop.

What dynamic transmission quality for AC signals must the sensor provide via the intermediate device?
Each intermediate device influences the analog signal, e.g. in terms of frequency-dependent
attenuation, crosstalk, line resistance or bandwidth. This must be taken into account when an
intermediate device is used in a metrological application.

Is the device used for energy limitation in accordance with the intrinsic safety ignition protection type
(Ex i)? In this case, a barrier with appropriate approval is required. Zener barriers are often used in
such situations. They are made up of resistors, fuses and Zener diodes.

o— 1] —o
L1

G 2

As already mentioned, these can influence the analog signal quality with respect to the above features,
e.g. by temperature-dependent change of the internal resistance.
Terms: Zener barrier.

Does it have to ensure electrical isolation of the analog signal?

e )
o— —0
Does electrical isolation of the analog signal have to be provided? Devices that electrically isolate the
transmitted signal reconfigure the signal, so that in this case special attention must be paid to the
signal influence. In this case the analog properties of the isolator and the Beckhoff analog terminal/
module are interlinked. The properties of the isolator are dominant, particularly when Beckhoff ELM
measurement terminals, measurement modules or other high-quality analog devices are used. On the

output side, they typically supply standard signals, such as 10 V or 20 mA. Compared with the use of
external devices for electrical isolation, the use of Beckhoff input terminals/ input modules with
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channel-based electrical isolation is advantageous.
Terms: signal isolator, signal converter, signal transducer, isolating amplifier, measuring ampilifier, level
transducer.

« Are both measures, i.e. explosion protection according to ignition protection type Ex i and electrical
isolation necessary? In this case, so-called isolation barriers are used, which ensure energy limitation
for intrinsic safety and also electrical isolation of the signal. Please refer to the notes on analog signal
influence referred to above.

From a metrological point of view, signal-influencing intermediate devices should be avoided if possible.
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5.5 NAMUR basic information

The abbreviation of NAMUR, “User Association of Automation Technology in Process Industries” identifies
an international association for users of automation technology that considers the interests related to
standardization, devices and measurement control (or similar) of the Process Industries as its major task. In
this role, the NAMUR releases the so called NE (proposed standards), each numbered continuously.

Information with regard to the implementation of this recommendation in Beckhoff products are specified in
sections “Technical data” and “Process data” of this documentation.

Analog measured values

The analog output value of a sensor that can be measured among other things as a certain current value
represents the measurement information (M).

By means of NAMUR NE43 a recommendation — irrespective of the sensor manufacturer — for standardized
failure information (A) is defined in addition to the measurement information (e.g. malfunction of a
measurement converter, error in connective wires, failure of an auxiliary energy etc.). The failure information
states that there is an error in the measuring system. This concerns the analog output signal of sensors in a
current loop and therefore in the form of a current value. A current value lying outside of the limits defined by
NE43 is defined invalid as measurement information and then interpreted as failure information. The
following diagram illustrates this:

3.8 mA 20.5 mA
3.6 mA
0mA 21 mA

— — -
Failure I Measurement information Failure
information "Transition region" M) "Transition region” information
(A) Safety allowance (A)

Fig. 188: Representation of the boundaries from NAMUR recommendation NE43, version from 03/02/2003

Boundaries from NAMUR recommendation NE43
Failure information (A) Measurement information (M) Failure information (A)
0mA<=C,<=3.6 mA 3.8mA<C,<20.5mA C,y>=21.0mA
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5.6 Process data and operation modes

The 12-bit EL30xx series internally measures the analog value with a 12-bit resolution. A process data width
of 16 bits is achieved by moving the digits to the left bit by bit.

5.6.1 EL30xx parameterization

An EL30xx is parameterized via two dialog boxes/tabs in the TwinCAT System Manager, the Process Data
tab (A) for the communication-specific settings and the CoE directory (B) for the settings in the slave.

[ SYSTEM - Configuration
g MC - Configuration General | EtherCAT I Frocess Data ] Startup] CoE - Dnlinel Onlite

! RLC - Cu:unFllgurat.lnn Sync Manager: A PDO List; B
B--! 110 - Configuration
Elﬂ I} Devices Sk Size Type Flags Index Size Mame
- —‘- Device 2 (EtherCaT) I] 128 bl bt Ox1400 4.0 4| Standard Channel 1
== Device 2-Image 1 128 tbln O1401 20 4] Compact Channel 1
-=}= Device 2-Image-Info 0 Outputs 0x1&02 4.0 &) Standard Channel 2
%T Inputs 3 E Inputs 01403 2.0 &) Compact Channel 2

01404 4.0 Al Standard Channel 3

- @) Outputs Owla05 20 Al Compact Channel 3

@-§ InfoData ¢ 5| | 051405 4D Al Standard Charnel 4
= Term 1{EK1200) —em - Bt = o
% InfoData PDO Azsignment [0x1C73) POO Content [Dx1400];

| =5 Term 2 (EL3004) |

] w1400 ~ i
[=- & AL Standard Channel 1 DE'IAD'I uded b Dl 400 Index Size Difs Namme
%] status [0 exchuded by Ox | Ox6000:01 0.1 0o Status__Underrange
: o val [¥] 01402 0xE000:02 0.1 0.1 Statuz Overrange
: %1:.#\1 Sta "'dE § Charal 2 [ 01403 [excluded by 01402 8 0x5000:03 0.2 0z Status_Limit 1
andard Channe
g Al Standard Charinel 3 Download Predefined PDO Azsignment; 'Standard'
+]- 4] Al Standard Channel 4 7] g
£-8 WiState FDO Assignment [Laad PDO info from device
: PDO Configuration
~§ InfoData [S_l,lnc Unit Assignment...

..... | Term 3 (ELO11)

Fig. 189: EL30xx parameterization

» Changes to the process data-specific settings are generally only effective after a restart of the
EtherCAT master:
Restart TwinCAT in RUN or CONFIG mode; RELOAD in CONFIG mode

» Changes to the online CoE directory
° are in general immediately effective.

o are in general stored non-volatile only in the terminal/in the slave and should therefore be entered
in the CoE StartUp list. This list is processed at each EtherCAT start and the settings are loaded
into the slave.

5.6.2 Process data

The EL30xx terminals offer two different process data per analog channel for transmission: the analog value
Value (16-bit) and status information Status (16-bit). The transfer of individual status information and
individual channels can be disabled in the ProcessData tab. These changes become effective after activation
and an EtherCAT restart or a reload.

There is a choice of two types of process data in the EL30xx:

« Standard: standard setting, Value (16-bit) and status information (8 or 16 bit) are transmitted per
channel.

» Compact: only the Value (16 bit) is transmitted per channel

The settings are described below, taking the EL3002 (two channels, +/-10 V) as an example. The data apply
to TwinCAT 2.11 from build 1544 onward and XML revision from EL30xx-0000-0017 onward.
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Interpretation of value & status variable

=™ Term 3 (EL3002)

A

B

3

E-§T Al Standard Channel 1

3

SQT Status
il Walue

=& AL Standard Channel 2

-l Status
----- &1 Underrange
----- &l Overrange
Lt Limit 1
fe i Limit 2
..... T Error
i it THPDO Shate
Lo g3t TxPDO Toggle
----- &1 value

o Westate
o % InfoData

Marme

%51 Skatus
ST value
%51 Skatus
ST value
T WeState
1 state
&1 adsaddr

online

o0 aa

04864 <5.680>

o0 aa

00000 =0,004 >

o

0005 (8)

AC1009 420301 ...

Fig. 190: Default process data of the EL3002-0000-0017

Type
Skakus_4096
INT
Skakus_4096
INT
BOOL
LINT

Size
2.0
2.0
2.0
2.0
0.1
2.0

AMSADDRESS 6.0

=hddr. ..

30.0
32.0
34.0
36.0
1522.0
1560.0
1562.0

Infout
Inpuk
Input
Inpuk
Input
Inpuk
Input
Inpuk

User...

oo oo o oo

The plain text display of the bit meanings of the Status word is particularly helpful not only in commissioning

but also for linking to the PLC program.

By right-clicking on the Status variable in the configuration tree (A), the structure can be opened for linking

(B).

In order to be able to read the bit meanings in plain text in the online display (C), use the button Show Sub
Variables

Iﬁ '!LIlE-'“I @03 %2

[Shaw Sub Yariables)

Fig. 191: Show Sub Variables

to display all subvariables and the structure contents of the status word, see Fig. Display of the subvariables
of the EL3002-0000-0017 from TwinCAT 2.11 build 1544 onwards.
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- "% Term 3 (EL3002)

+-&1 Status
A fe T Walue

B —-&1 Status

=% Al Standard Channel 1

- %1 Al Standard Channel 2

----- %] Underrange
----- &1 Overrange
----- &1 Limit 1
----- T Limit 2

----- T Error

----- &1 Yalue
+- 8 WrSkate
+-% InfoData
+- ™ Term 4 (EL3102)

----- &1 TxPDO State
----- &1 T=PDO Togale

Marne

Sl Status
%1 Underrange
&1 Overrange
1 Limit 1
1 Limit 2
T Error
Wl T«PDO State
%1 T+PDO Toggle
%l value
ST Status
%! Underrange
&l Overrange
1 Limit 1
&1 Limit 2
% Error
%1 TxPDO State
%1 T#PDO Toggle
%l value
T Westate
T Skate
Sl adsaddr
Sl netd
%1 netId[o]
%l netId[1]
%1 netId[z]
%1 netId[3]
&1 netId[4]
%1 netId[s]
1 part

Cnline

00 00

0

0

00 (0}

0%0 (0)

0

0

0

0x4863 <5.680>
00 00

0

0

0x0 (0

0x0 (0}

0

0

0

0xFFE9 <-0,007 =
0

0%0008 (3)

AC 1009 AZ 0301 ...
AC 1009 A2 03 01
OxAC (172)
0x10{16)

0%09 {9)

0xA2 (162)

0%03 {3)

0x01 {1}

0%03EE (1003)

Twpe
Skatus_4096
B
BOCL
BITZ
BITZ
B
B
B
INT
Skatus_4096
BOCL
B
BITZ
BITZ
B
B
BOCL
INT
BOCL
INT
AMSADDRESS
ARRAY [O.....
ISIMT
ISIMT
ISIMNT
ISIMNT
SIMT
SIMT
INT

Size
2.0
01
01
0.2
0.2
01
01
01
2.0
2.0
01
01
0.2
0.2
01
01
01
2.0
01
2.0
a.0
6.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0

=Addr...

30.0
30.0
0.1
0.2
30.4
30.6
3l.a
31.7
3z.0
4.0
3.0
3.1
.2
3.4
4.6
35.6
35.7
36.0
1522.0
1560.0
1562.0
1562.0
1562.0
1563.0
1564.0
1565.0
1566.0
1567.0
1568.0

Fig. 192: Display of the subvariables of the EL3002-0000-0017 from TwinCAT 2.11 build 1544 onwards

Status word

The status word (SW) is located in the input process image, and is transmitted from terminal to the controller.

Bit SW.15 SW.14 SW.13 SW.12 SW.11 SW.10 SW.9 SW.8
Name |TxPDO Toggle |TxPDO State |- - - - - -

Bit SW.7 SW.6 SW.5 SW.4 SW.3 SW.2 SW.1 SW.0
Name |- ERROR Limit 2 Limit 1 Overrange Underrange
Key

Bit Name Description

SW.15 |TxPDO Toggle |1, Toggles with each new analog process value

SW.14 |TxPDO State Toin TRUE in the case of an internal error

SW.6 ERROR Toin General error bit, is set together with overrange and underrange

SW.5  |Limit2 1bin See Limit [» 245]

SW.4 1oin

SW.3  |Limit 1 1bin See Limit [» 245]

SW.2 Toin

SW.1 Overrange Toin Analog input signal lies above the upper permissible threshold for this terminal
SW.0 Underrange Toin Analog input signal lies under the lower permissible threshold for this terminal
5.6.3 Changeover of process data sets

The process data to be transmitted (PDO, ProcessDataObjects) can be selected by the user

EL30xx
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» completely for all channels via the selection dialog “Predefined PDO Assignment” (all TwinCAT

versions)

 selectively for individual PDOs, taking into account the excluded elements.

“"Predefined PDO Assignment” selection dialog (from TwinCAT 2.11 build 1544 onwards)

Defined PDO sets can be preselected if they exist in the XML description.

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

Sync Manager:;

SM
1]

1
2
3

<

Size

128
128
0
8

Type Flags
kbt
kbl
Qutputs
[ nputs
¥

FOO Azzignment [01C13];

Ow1400
[]0w1407 [erchuded by Ox1.400]
Qw1402
[(]0m1403 [ercluded by Ox1A02)

Dovrload
FDO Azsignment

[ ] PDO Configuration

FDO List;

[ndes

0x1.400
0x1A01
0=1402
0x1.403

Size E=]

4.0 Al Standard Channel 1
20 Al Compact Channel 1
4.0 Al Standard Channel 2
20 Al Compact Channel 2

FOO Content [0=1A00]:

Index Size Offz Mame
0=E000:01 0.1 0.0 Statuz__Underange
0=6000:02 01 0.1 Status__Owerrange

0x6000:03 0.2 0z Statusz__Limit 1

Predefined PDO Aszignment; "Standard'

Predefined PDO Aszignment: [none

Predefined PDO Aszignment: 'Standard'

Predefined FOIO .ﬂ.ssiEnment: 'Compact

Fig. 193: Predefined PDO assignments of the EL3002-0000-0017

As a result, all channels of the EL30xx are set at the same time to standard or compact process image.

Selective PDO selection

All TwinCAT versions support the selective selection of individual PDOs, as defined in the XML description.
Exclusion criteria prevent irregular combinations.
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R oo EM - Lonfiguration

BB i - Configuration

. PLC - Configuration

EI. I/ - Configuration

Elﬁ I/ Devices

- == Device 2 (EtherCAT)
= Device 2-Image
== Device 2-Image-Info
- &1 Inputs

- @ Outputs

H-§ InfoData

= Term 1 (EK1100)
Infalaka

Term 2 (EL3001)
Term 3 (EL300Z)

—

i
-

[

o

-

EE

M

SQT Status
gt Value

-t Stakus

%1 Underrange
Wl Overrange
LT Limit 1

-4 Limit 2

%] Errar

4] TxPDO State

----- wl Vale

Al Standard Channel 1

= &1 A1 Standard Chaninel 2

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

"4t TxPDO Toggle

-8 Wcskate
o & InfoData

Fig. 194: Selective PDO selection

Sync Manager: POO Ligt:
Sk Size Type Flags Index Size Mame
I 128 [ [=EI S 1400 40 Al Standard Channel 1
1 128 tbwln I EAL 20 Al Compact Channel 1
2 i] Qutputs (1402 4.0 Al Standard Channel 2
|2 2 Inputz | 0x1403 20 & Compact Channel 2
B A
< >
FDO Azzignment [Ox1C13) POO Caontent [Ox1403)
01400 Index Size Offs Mame
[ 01407 [exchuded by 0x1400) Ox6010:11 2.0 0.0 Walle
(1402 2.0
[ 01803 [exciuded by 0x1402)
Dowrload C Predefined PO Assignment: [none]
v .
PDO Assignment [Lu:uau:l PDO info from device
[ PDO Configuratian —
[Sync Unit Azzignment...
Mame Cnling Type Size =addr. ..
sQ‘T Status Qo oo Status_4096 2.0 30,0
QT'I.I'aIue 0x458E <5.677 > INT 2.0 32.0
S Skatus 00 0o Skatus 4096 2.0 34.0
T value 0xFFED «-0.006= IMNT 2.0 36.0
&1 Westate u} B 0.1 1522.0
1 state 00003 (5) UINT 2.0 1560.0
SQT Adsaddr aC 1009 A20301... AMSADDRESS 5.0 1562.0

Explanatory notes for Fig. Selective PDO selection: In the “Process Data” tab, it can be seen under (A) that
this EL3002 offers several different PDOs for the transmission, and in fact for each channel

« “Al Standard” from the CoE index 0x1A00/0x1A02: Measured value and status of the channel ,

therefore 4 bytes
and

» “Al Compact” under CoE index 0x1A01/0x1A03: only the measured value of the channel, therefore 2

bytes

By selecting the necessary Input SyncManager in (B), the PDO assignment under (C) can be carried out

manually. The process data can then be linked in the TwinCAT tree (D).

Note about earlier EL30xx versions

EtherCAT Terminals of version EL30xx-0000-0016 (FW < 04) only offer element-wise linking according to
Fig. Element-orientated process data in EL30xx-0000-0016.

EL30xx
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=™ Term 2 (EL3002-0000-0016)
=~ & Al Standard Channel 1
----- % Underrange

----- sl Cwverrange

----- &1 Limit 1

----- i Limit 2

..... Q‘I‘ Error

----- sl TxPDO State

----- &l TxPDO Toggle

..... Q‘I‘ Value

- &1 Al Standard Channel 2
W WcState

#- 8 InfoData

Fig. 195: Element-orientated process data of the EL30xx-0000-0016

An update [P 499] of the XML description to Rev. -0017 is possible.

Note about the 1-byte status of earlier EtherCAT terminals

Previous analog input terminals from Beckhoff (e.g. EL31x2) had a Status byte instead of the Status word
that is now implemented and therefore a 3-byte interface. 8 additional bits now offer extended diagnostic

options, wherein the default process image of the EL30xx and EL31xx now encompasses 4 bytes, Status
word and Value word. The bit meanings of the LowByte are retained; Limit1 and Limit2 as 2-bit types are

shown in the case of the EL30xx.

=" Term 5 (EL3102-0000-0000) | pame online Tvpe Size

= T Chaninel 1 &1 Status D00 (1) EWVTE 1.0 |
% Status Gl value 00000 <0,000: INT 2.0
% value &l Skakus 0300 (07 BYTE 1.0
- T Channel 2 T value 0x0000 <0.0003 INT 2.0
‘ Wc3tate W1 WiState 1 Bl 0.1
#-§ InfoData &1 State Q0101 (257) UINT 2.0
<M Term 4 (EL9011) &7 adsaddr AC 1009420301 ... AMSADDRESS 8.0

Fig. 196: 3-byte interface of the EL31x2

If the 3-byte interface for linking to the analogue input channel is implemented in existing PLC projects, the
TwinCAT System Manager nevertheless offers the possibility to link the EL30xx/EL31xx with a 4-byte

interface.

To do this, open the link dialog as usual by double-clicking on the variable and activate the AllTypes
checkbox. As a result, variables with differing sizes are also offered for linking. Select the corresponding 1-
byte input variable for your application. In the following SizeMismatch dialog the cover of 8 bits is confirmed.
Fig. Connecting 4-byte interface of the EL31xx/EL30xx to a 3-byte interface existing in the project.
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=58 PLC - Configuration
= ¥EE EL30x_Status
+ EL30%_Skatus-Tmage:
=-[B1 Standard
=% Inputs
é---SOT MaIN.stanalogin_1_StatusByvte
i T byStatus .
& s type: byte
‘l Outputs
= 1/0 - Corfiguration
=B [fO Devices
255 Device 2 (EtherCAT)
== Device 2-Image
== Device 2-Image-Info
[]---QT Inputs
- @ oukputs
w8 InfoData
= Term 1 {EK1100)
#-§ InfoData
- Term 3 (EL30024000-0017)
BQT AT Standad Channel 1
BT Status | type: word
LGl Walue
= &1 Al Standard Channel 2
BT Status
%1 Underrange
w1 Cverrange
&7 Limit 1
T Limit 2
T Error
&1 T«PDO Skate
: T T«PDO Toggle
P Gf value
-8 WoStats
- -8 InfoData

Carnment;
PLC - Configuration Show Y ariables
EL30us_Status (=) Unuged
¢ Standard () Used and unuzed
QT MAIN. sténalogln_1_StatusByte > 1B 0.0, ST _Interface_1 [3.0] [ Exclude dizabled
&7 byStatus > IB 0.0, BYTE [1.0] Exclude other Devices
LT wéalue > 1B 1.0.WORD [2.0] [¥] Exclude same Image
Variable Size Mismatch [=] Show Tooltips
Linked Variable: | byStatus | Show Variable Types
Size Offzet
Linked ¥ ariable: g E Al Types
Own Variable: 16 ] ke
QK.
Overlapped: g ' _ Difests
. L [ Continuous
Size and Offzet in bits Cancel
[ ) [ 5haw Dialog
Y ariable Mame
< 5 [ Cancel | [ ok |

Fig. 197: Connecting the 4-byte interface of the EL31xx/EL30xx to a 3-byte interface existing in the project

Note about TwinCAT 2.10

The structured representation of the EL30xx from revision EL30xx-0000-0017 onwards as shown in figure
(B) below is due to a corresponding interpretation of the designations of the variables. This function does not
exist in TwinCAT 2.10 (A) yet, which is why only element-wise linking is possible there.

'j Term 2 (EL30027 A
- 4T AT Standard Channel

T Status_Limit 1
- & Stakus__ Limit 2
-] Status_ Errar

- wl value
& AT standard Channel
-8 WiState
- InfoData

[+

[+

TwinCAT 2.10

Sl T=rm 2 (EL3002)

1 = &1 AT Standard Channel 1

----- 4] Status__Underrange
- 4al Status_ Owerrange

gZ}T Status

&l Walue

EI #l AT Standard Channel 2

- Status_TxPDO State
-] Status_ TxPDO Toggle

2

El.g_%’.)T Status

-] Underrange
4T Overrange

- &t Limit 1

T Limit 2

% Errar

3] TxPDO State
L T TxPDO Toggle
&l Walue

S § westate
=& InfoData

TwinCAT 2.1

Fig. 198: Element-orientated process image under TwinCAT 2.10 — structured representation TwinCAT 2.11
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5.6.4

Operating modes

The EL30xx and the EL31xx accordingly supports three different operating modes: Freerun (filter on, timer
interrupt), Synchron (filter off, SyncManager interrupt) and DC (DC Sync interrupt)

A4

Operating mode Filter
~Freerun”
Controlled by
Filtersettings

Standard for EL30xx

filter aktiv

(0x8000:06) no

DC aktiv
(DC Tab)
no

l

yes

|

Operating mode
Operating mode ,DC"
~Synchron® Controlled by DC-
settings
Standard for EL31xx

Manual controlling
possible (Freerun/
Synchron)

Fig. 199: Relationship of operating modes

The terminal switches between the Freerun (filter on) and Synchron modes by activating/deactivating the
filter via the index. The terminal remains in OP mode during this process. The changeover may result in
longer sampling times and step changes in the process data until the filters have assumed a steady state.

DC mode can only be used when the filters are switched off. Likewise, it is not possible to switch the filters
on in DC mode. The DC mode is parameterized via the DC tab in the TwinCAT System Manager.

The operating modes recommended for the EL30xx are defined via the terminal settings. Setting parameters

are:

Parameter

Explanation

Analog value of filter
(index:0x8000:06 )

Filters can be switched on and parameterized for all channels at the same
time via the CoE directory.

FastOp-Mode "CoE" (Index:
0x1C33:01 [»_257], bit 15)

Deactivation of the processing of the CoE directory results in a higher
possible update frequency.

Synchronization mode
(index:0x1C33:01 [»_257], bit 0)

Selection of the basic operating mode: free running or frame triggered.
The EL30xx has no Distributed Clocks mode
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Certain analog input and output terminals from Beckhoff feature the so-called fast mode in the filter off mode
— by reducing the transmitted channel data via the PDO selection, it was possible to achieve faster analog
value processing, since a shorter processing time was required for the retrieval and processing of analog
values. This is the case with the EL31xx and EL41xx, for example. The EL30xx does not have this mode.

The operating modes of the EL30xx are:

Mode 1 (default) 2 3 ‘4 ‘5 6
Filter (Index: 0x8000:06) | On (default.: Off

50 Hz FIR)
Distributed Clocks Off On
mode
Possible with EL30xx X X X X X
Possible with EL30xx X X X X X
Default setting for EL30xx EL31xx On
Synchronization mode | 0: FreeRun (de- 0: FreeRun (default) 1: Frame triggered (SM3 inputs) 3: DC mode
(index:0x1C33:01 [» 257], fault)
bit 0)
FastOp-Mode "CoE" (In-| Off (default) Off (default) On Off (default) On Off (default)
dex: 0x1C33:01 [» 2571, (FastOP mode
bit 15) n.a. in DC mode)
StartUp entry index 0x0000 0x0000 0x8000 0x0001 0x8001
0x1C33:01 [» 257

Update frequency

depends on filter setting; automatically set inside

the terminal

see following values

EtherCAT cycle time, if value does

not fall below the lower setting-de-

pendent limit. See following values
for typical limit.

Operation with a faster EtherCAT
cycle is possible, but in that case
the EL30xx no longer supplies new
data in each cycle.

EtherCAT cycle
time, if value does
not fall below the
lower setting-de-
pendent limit.

lowing settings
are activated in
the EL30xx,
irrespective of
other settings
“FreeRun” = on
and
“FastOp mode”
= off.

typical data update time | 50 Hz FIR: typi- <600 us <500 ps
(EL30x1) cal 625 ps
typ. data update time 60 Hz FIR: typi-
(EL30x2) cal 520 ps
typ. data update time IIR: typical 1 ms
(EL30x4)
typ. data update time 50 Hz FIR: typ. <1.1ms <1ms
(EL30x8) 1.25ms

60 Hz FIR: typ.

1ms

IIR: typ. 1 ms
Note If filtering is en- The notes on the

abled, the fol- minimum Ether-

CAT cycle time in
DC mode must be
observed.

® Combinations of filters, FastOp mode and Synchronization mode
Other combination options of filter, FastOp mode and Synchronization mode are expressly not rec-

ommended.

Filter

The filters of the EL30xx are activated or deactivated via the CoE index 0x8000:15.

EL30xx
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® The filter characteristics are set via index 0x8000:15
1 The filter frequencies are set for all channels of the EL30xx terminals centrally via index 0x8000:15
(channel 1). All other corresponding indices 0x80n0:15 have no parameterization function! The lat-

est firmware version (see status table [» 491]) returns an EtherCAT-compliant error message, if the
filter characteristics of other channels (index 0x80n0:06, 0x80n0:15) are set.

Synchronization & FastOp mode

The synchronization and the standard/fast mode are set via a 16-bit StartUp entry on the CoE index
0x1C33:01 [r 257] in the transition PREOP --> SAFEOP. They can thus be changed only by activation and

an EtherCAT restart.

The success of parameter changes on the 10 update time can be monitored by checking “TxPDO Toggle”.

Synchronization
mode

FreeRun (default)

FrameTriggered SM2: synchronous
with SM2 Event

calculations and CoE processing is
automatically restarted after a run —
operation is free-running.

The 10 update frequency is independent
of the EtherCAT cycle time.

This mode of operation is necessary in
conjunction with filters that require filter-
dependent computing times.

Setting Delete the LSB (least significant bit) in  |Set the LSB (least significant bit) in the
the 16-bit entry index 0x1C33:01 16-bit entry index 0x1C33:01
Index 0x1C33:01 [P 257], bit0 =0 Index 0x1C33:01 [» 257], bit 0 = 1
e.g. 0x1C33:01 = 0000, e.g. 0x1C33:01 = 0001,
Don’t forget the entry in the StartUp list!
Effect The sequence of the internal terminal The sequence of the internal terminal

calculations and CoE processing is
started after a run by the next
communication event of the
SyncManager?2 (Inputs), i.e. by the next
EtherCAT cycle.

The EL30xx operates in fast mode with
the cycle time of the application and
returns the current reading in each cycle,
as long as the typical data update time
[»_233] does not fall below the minimum
value.

If the EL30xx is operated faster,

» object 0x1C33:0C [P 257] in the CoE
increments.

* the process data “TxPDO Toggle” no
longer toggles in each 10 cycle

Filters are not possible in this operating
mode.

FastOp mode

Off (default)

On

Setting

Delete the 15" bit in 16-bit entry index
0x1C33:01

Index 0x1C33:01 [»_257], bit 15 =0
e.g. 0x1C33:01 = 0000,

Set the 15" bit in 16-bit entry index
0x1C33:01

Index 0x1C33:01 [P 2571, bit 15 = 1
e. g. 0x1C33:01 = 8000,

Effect Normal operation of the EL30xx Support for the online CoE directory is
switched off. The calculation and update
time for new analog values can thus be
shortened.

Example:

The SM2 mode is activated by the following entry in the transition P-->S in the StartUp list:
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Generall EtherCATl FProcess Data  Starup |C|:|E—Clnline| Dnlinel

Fig. 200: modified StartUp list

NOTE

FastOp mode and CoE

If the FastOp mode is turned on, the CoE interface is deactivated starting from the slave state SAFEOP.
CoE parameterization of the EL30xx is no longer possible during the operating period/online, neither via the
control nor via the System Manager. The EL30xx then works with the CoE settings that it had stored last.
Therefore, if further CoE settings (e.g. filters or limits) are to be made, these must likewise be entered in the
transition P-->S in the StartUp list. The FastOp mode must be deactivated by an entry “00” on the index
0x1C33:01 [P 257] in the StartUp list — this change is only active after the next EtherCAT restart (wherein
the StartUp list is executed).

Transiti... | Frotocal | Index | Data | Camment

C <F5> CoE Ox1C12:00 D000} clear sm pdos (Ix1C...
C <P5S> CoE Ox1C13:00 D00 () clear sm pdos (0=1C...
C <F5> CoE Ox1C13:01  Dx1AD0 (BESE) download pdo 0<1C1 .
C <F5> CoE 0127 3:00  Ox071 (773 download pda 0x1C1...
EFs CoE Ox1C33:01  Ox0007 (1) swnocmode

@® CoE StartUp list

1 Entries in the startup list are only executed when the specified change of EtherCAT status is
reached, if the configuration *.tsm was activated with the button Enable Configuration, for example
(Fig. “Enable Configuration” button)!

aa [ &

Fig. 201: “Enable Configuration” button

EL30xx
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5.6.5

Data stream and correction calculation

The flow chart below (Fig. EL30xx data stream) illustrates the data stream for the EL30xx (processing of raw
data, and verification and correction of the process data when the limits are reached).

A
¥
Raw data ; Manufacturer User Uzer
verification Filter " calibration calibeation |7 scale
9, vl V]
Presentation
Siemens” bits 4] Absolute Limit value
" Absolute MSB rmanitoring
ign
2 i ]
Process data
Optional

Fig. 202: EL30xx data stream

The correction calculation for the raw values in relation to the output values when the limit ranges are

exceeded is shown in figures:

Data flow with correction calculation - EL300x [ 236]

Data flow with correction calculation - EL301x, EL304x [P 237]

Data flow with correction calculation - EL302x, EL305x [P 237]

Data flow with correction calculation - EL306x [» 237]

EL300x
+/-10V
Owverrange Bit, Qverrange Bit, A
Error Bit Error Bit Error Bit
OxTFFF OxTFFF 0xTFFF OXTEFF —
0xB8000 0x8000
to to
Ox7FFF OXTFFF
Filter Vendor Usen L7
calibration calibration scale
%, vl v v
0x8000 0x8000 Ox3000 0x8000 —
T T Underrange Bit, T Underrange Bit,
uptionalfealure Error Bit Error Bit Error Bit T
partly active by default
Fig. 203: Data flow with correction calculation - EL300x
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EL301x, EL304x

0...20 mA
Error LED QOverrange Bit, Cverrange Bit, ‘
Error Bit Error Bit Error Bit
0x7FFF 0x7FFF 0x7FFF 0x7FFF ——
0x0000 00000
to to
0x7FFF Ox7FFF
© Fiter c:i:‘:?;n call'-lbs;ea:'on
| | I I
“ M v
0xB000 —1— 0x8000 —— 0xB000 —— 0x8000 ——
[#]optianal feature  J Y Y
partly active by default
Fig. 204: Data flow with correction calculation - EL301x, EL304x
EL302x, EL305x
4..20 mA
Emer LED Overrange Bit, Overrange Bit, 'y
Error Bit Error Bit Error Bit
OxTFFF Ox7FFF Ox7FFE OXTFFF —
0x0000 00000
to to
0xTFFF Ox7FFF
0x1300 Filter Vendor User User
calibration calibration scale
[v] 7,
Error LED
Error Bit
0x8000 Underrange Bit 0xB000 —— 0x8000 —— 0x8000 —-
v | optional feature
partly active by default ' T ‘
Fig. 205: Data flow with correction calculation - EL302x, EL305x
EL306x
0...10Vv/0...30 V
Cwerrange Bit, Qverrange Bit, ‘
Error Bit Error Bit Error Bit
Ox7FFF Ox7FFF Ox7FFF ——
0x0000 0x0000
to to
OXTFFF Ox7FFF
) Vendor User
= Ciliec calibration calibration
v v
0x2000 0x8000 —— OxE000 —— 08000 —-~
' | optional feature T Error Bit
partly active by default fror=t ‘ ' '
Fig. 206: Data flow with correction calculation - EL306x
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5.6.5.1 Data stream and measurement ranges

Measurement ranges

The diagrams at the bottom show the output values of the measurement ranges and the behavior if the limit
ranges are exceeded.

EL3072, EL3074 Scaler: Extended Range/ Legacy Range

The EL3072 or the EL3074 has preset the scaling (Scaler, Al Advanced settings Object 0x80nD:12)
"Extended Range". This type of scaling allows the actual measuring range to be exceeded or undershot by
c.a. 7%. The technically usable range is therefore -107% to +107% of the respective full scale value.
Example: full scale value = £10 V then the technical measuring range is c.a. -10.7 V...+10.7 V. The Legacy
Range, on the other hand, represents the conventional range from -100% to 100% (e.g. usable range -10 to
+10 V) and +100% corresponds to +32767 (-100% -32768).

For the Extended Range the PDO value +30518 (0x7736) has been defined as 100% for 16 bits. As a result,
the bit meaning with the (user-selected measuring range) full scale value (FSV) is as follows:

Resolution
i
defined for Extended Range: defined for Legacy Range:
FSV FSV
30518 32767

The diagrams associated with all measuring ranges are shown below:

Measuring range +10 V (bipolar):

Extended Range Mode (Default): [Defined resolution: 327.68 pV /Step| i
-10.737..V -10.000..V ov +10.000..V +10.737..V
-32768 -30518 0 +30518 +32767
(0x8000) (0x88CA) ‘ (0x0000) . (0x7736) (OX7FFF)
Range Errar | negative Range positive Range ! Range Error
Limit (2 Limit (2

Underrange Area (* Nominal Range Overrange Area (!

Technical Range

1 Underrange/Overrange Limit/Area: corresponding bit is set when measurement value is out of nominal range

2 Range Error: Error Bit + Error LED (detedtion level adjustable by user, default: technical range)

Legacy Range Mode (Optional): [Calculated resolution: 305.175.. pV /Step] i
-10V ov +10V
-32768 0 +32767
(0x8000) (0x0000) (0X7FFF)

negative Range positive Range

Range Error
Limit (3

Range Error
Limit (3

Nominal / Technical Range

3 Range Error: Error Bit only

Fig. 207: EL3072, EL3074; measuring range -10...+10 V
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Measuring range 0...10 V (unipolar):

Extended Range Mode (Default): [Defined resolution: 327.68 pV /Step| i
ov +10.000..V +10.737..V
0 +30517 +32767
(0x0000)

(0x7736) (OX7FFF)
I

Range Error
Limi: (2

G positive Range
Limt (2

Underrange

Limic (*

Nominal Range

Overrange Area (1

Technical Range

1 Underrange/Overrange Limit/Area: corresponding bit is set when measurement value is out of nominal range

2 Range Error: Error Bit + Error LED (d ion level adj; le by user, : technical range)
Legacy Range Mode (Optional): [Calculated resolution: 305.175.. pV /Step)| TN
ov +10V
0 +32767
(0x0000) (Ox7FFF)

positive Range

Range Error
Limit (2

Range Error
Limit (2

Limit (2

Nominal / Technical Range

3 Range Error: Error Bit only

Technical note: The detection level for underrange and range error of 0 value area is located at -0.1 V (-1%o of the full scale value).
This has been configured to prevent a misleading setting of the error bit. The process data value don't undercuts 0x0000 then.

Fig. 208: EL3072, EL3074; measuring range 0...10 V

Measuring range +20 mA (bipolar):

Extended Range Mode (Default): [Defined resolution: 655.36 nA /Step i
-21.474.. mA -20.000.. mA 0mA +20.000.. mA +21.474.. mA
-32768 -30518 0 +30518 +32767
0x8000 0x88CA 0x0000 0x7736 Ox7FFF
(0x ) (0x ) ) negative Range (0x ) positive Range (Ox | ) (0x )

Range Error Range Error
Limit (2 Limit (2

Underrange Area (* Nominal Range Overrange Area (!

Technical Range

1 Underrange/Overrange Limit/Area: corresponding bit is set when measurement value is out of nominal range

2 Range Error: Error Bit + Error LED (d ion level adj ble by user, default: technical range)
Legacy Range Mode (Optional): [Calculated resolution: 610.37.. nA /Step| il
-20 mA 0mA +20 mA
-32768 0 +32767
(0x8000) (0x0000) (0x7FFF)

negative Range positive Range

Range Error Range Error

Nominal / Technical Range

3 Range Error: Error: LED + Error Bit

Fig. 209: EL3072, EL3074; measuring range -20...+20 mA

Measuring range 0...20 mA (current loop):

EL30xx Version: 5.4 239



Commissioning

BECKHOFF

Extended Range Mode (Default):

[Defined resolution: 655.36 nA /Step)

Range Error
Limit (2

0x7736 0x7FFF
positive Range ( XI ) (0x )

Range Error
Limit (2

Underrange
Limit (2

Nominal Range Overrange Area (1

Technical Range

1 Underrange/Overrange Limit/Area: corresponding bit is set when measurement value is out of nominal range
2 Range Error: Error Bit + Error LED (detedtion level adjustable by user, default: technical range)

Legacy Range Mode (Optional):

0mA +20 mA +21.474.. mA
0 +30518 +32767
(0x0000)

Calculated resolution: 610.37..nA /Step|

0 mA +20 mA
0 +32767
(0x0000)

i (0x7FFF)
Range Error positive Range
Lime (3

Range Error
Limit (2

Underrange
Limit (*

Overrange

Nominal / Technical Range Lt

3 Range Error: Error: LED + Error Bit

Technical note: The detection level for underrange and range error of 0 value area is located at -0.2 mA (-1%o of the full scale value).
This has been configured to prevent a misleading setting of the error bit. The process data value don't undercuts 0x0000 then.

Fig. 210: EL3072, EL3074; measuring range 0...20 mA

Measuring range 4...20 mA (current loop):

Extended Range Mode (Default):

[Defined resolution: 524.288 nA /Step|

OmA 433,a +4 MA

+20 mA +21.179.. mA
-7629 381 0 +30518 +32767
(0xE233) (©FEB3) (0x0000) (0x7736) (OX7FFF)
Range Error I I positive Range |

Limit (2

Range Error
Limit (2

Underrange Area (2 Nominal Range Overrange Area (*

Technical Range

1 Underrange/ Overrange Limit/Area: corresponding bit is set when measurement value is out of nominal range
2 Range Error: Error Bit + Error LED (detedion level adjustable by user, default: technical range)

Legacy Range Mode (Optional): Calculated resolution: 488.296.. nA /Step] nlln
+4 mA +20 mA
0 +32767
(0x0000)

(Ox7FFF)

Range Error
Limit (*

positive Range

Range Error
Limit (2

Overrange

Limit (
Nominal / Technical Range
2 Range Error: Error: LED + Error Bit

Technical note: The detection level for underrange and range error of 0 value area is located at 3.8 mA (-1%b of the FSV full scale vale).
This has been configured to prevent a misleading setting of the error bit.

Fig. 211: EL3072, EL3074; measuring range 4...20 mA
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Measuring range 4...20 mA, NAMUR NE43 (current loop):

Extended Range Mode (Default): [Defined resolution: 524.275 nA /Step| mim
Note: Legacy Range Mode is not available for NAMUR measurement

3.6 mA 3.8mA 4 mA 20 mA 20.5mA 21 mA
-763 -381 0 +30518 +31472  +32425
(0XFDO5)  (OXFE83) (0x0000) (0x7736) (0x7AF0)  (OX7EAC)
| positive Range |
Range Error Range Error
Limit (2 Limit (2

—

L\'f?"il';? Ove ange
Limit (* . Limit (*
Nominal Range

Technical Range

1 Underrange/Overrange Limit/Area: corresponding bit is set when measurement value is out of nominal range

2 Range Error: Error Bit + Error LED

Fig. 212: EL3072, EL3074; measuring range 4...20 mA (NAMUR NE43)

Also see about this
Data stream and measurement ranges [ 238]
Data stream and measurement ranges [ 238]

5.6.6 Undershoot and overshoot of the measuring range (under-
range, over-range), index 0x60n0:02, 0x60n0:03

Undershoot:

Index 0x60n0:01 and index 0x60n0:07 (under-range and error bit) are set.

Indicates that the output value is below -256 (approx. 0.8% of end value; -32767 for bipolar terminals). The
output value is limited to 0 (-32768). For bipolar terminals underrange is also set if the ADC outputs the lower
limit value.

Overshoot:

Index 0x60n0:02 and index 0x60n0:07 (over-range and error bit) are set.

Indicates that the output value is above 32767 (7FFF,,,). The output value is limited to 32767. Overrange is
also set if the ADC outputs the upper limit value.

The error LED lights up if the error bit is set.

® Error bit (index 0x60n0:07)

The error bit indicates an overrange or underrange. For the EL305x terminals (4..20 mA versions),
overrange or underrange of approx. 3.5 mA is displayed.
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5.6.7 Calculation of process data

Calculation of process data

The concept “calibration”, which has historical roots at Beckhoff, is used here even if it has nothing to do with
the deviation statements of a calibration certificate. Actually, this is a description of the vendor or customer
calibration data/adjustment data used by the device during operation in order to maintain the assured
measuring accuracy.

The terminal constantly records measured values and saves the raw values from its A/D converter in the
ADC raw value object 0x80nE:01. After each recording of the analog signal, the correction calculation takes
place with the vendor and user calibration data as well as the user scaling, if these are activated (see
following picture).

Xaoc Xe Yy Y, Ys

Vendor User User

calibration calibration scaling

[/]: Optional

Fig. 213: Calculation of process data

Calculation Designation

Xanc Output of the A/D converter

Xe Output value after the filter

Yu= Xape— By) x Ayx 2714 Measured value after vendor calibration,
Ya=(Yy—Ba) X Agx 27 Measured value after vendor and user calibration
Y= Yax Agx 2776+ By Measured value following user scaling

Table 1: Legend

Name |Designation Index
Xaoc Output value of the A/D converter 0x80nE:01
Xe Output value after the filter -

By Vendor calibration offset (not changeable) 0x80nF:01
Ay Vendor calibration gain (not changeable) 0x80nF:02
Ba User calibration offset (can be activated via index 0x80n0:0A) 0x80n0:17
A, User calibration gain (can be activated via index 0x80n0:0A) 0x80n0:18
Bs User scaling offset (can be activated via index 0x80n0:01) 0x80n0:11
Ag User scaling gain (can be activated via index 0x80n0:01) 0x80n0:12
Ys Process data for controller -

® Measurement result

The accuracy of the result may be reduced if the measured value is smaller than 32767 / 4 due to
one or more multiplications.
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5.6.8 Settings
5.6.8.1 FIR and IIR filter
Filter

The EL 30xx terminals incorporate a digital filter which, depending on its settings, can adopt the
characteristics of a Finite Impulse Response filter (an FIR filter), or an Infinite Impulse Response filter (an
lIR filter). The filter can also be deactivated.

® The filter characteristics are set via index 0x8000:15

The filter frequencies are set for all channels of the EL30xx terminals centrally via index 0x8000:15

(channel 1). The corresponding indices 0x80n0:15 of the other channels have no parameterization
function.

FIR filter
The filter performs a notch filter function and determines the conversion time of the terminal. It is

parameterized via the index 0x8000:15. The higher the filter frequency, the faster the conversion time. A 50
Hz and a 60 Hz filter are available.

Notch filter means that the filter has zeros (notches) in the frequency response at the filter frequency and
multiples thereof, i.e. it attenuates the amplitude at these frequencies.

The FIR filter functions as a non-recursive filter, which can be adjusted by the parameterization of the object
0x8000:15.

FIR 50 Hz Filter

10
20

30

attenuation / dB

40

a0 "

60 !
0 20 40 60 80 100 120 140 160 18(
frequency | Hz

Fig. 214: typical attenuation curve of notch filter at 50 Hz

Table 2: Filter data for FIR filter (1 to 4-channel terminals)

Filter Attenuation Limit frequency (-3 dB)
50 Hz FIR >50dB 22 Hz
60 Hz FIR >40dB 26 Hz
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Table 3: Filter data for FIR filter (8-channel terminals)

Filter Attenuation Limit frequency (-3 dB)
50 Hz FIR >50dB 23 Hz

60 Hz FIR > 50 dB 27 Hz

lIR filter

The filter with IR characteristics is a discrete time, linear, time invariant filter that can be set to eight levels
(level 1 = weak recursive filter, up to level 8 = strong recursive filter).

The IIR can be understood to be a moving average value calculation after a low-pass filter.

By means of the synchronization mode FreeRun, the IIR filter works with an internal cycle time of 500 ps (1,
2 or 4 channels) or 1 ms (8 channels).

Table 4: Filter data for IIR filter

lIR filter Limit frequency for an internal terminal cycle time of 1 ms (-3 dB)
IIR1 168 Hz

IIR 2 88 Hz

IIR3 43 Hz

IIR 4 21 Hz

IIR5 10.5 Hz

IIR6 5.2 Hz

IIR7 25Hz

IIR8 1.2 Hz

Conversion time & FIR and IR filters, index 0x80n0:06
0x80n0:06FIR and IIR filter conversion time

The typical conversion time and trigger mode depend on
« the selected filter setting (default: 50 Hz)
+ the setting in the CoE register 0x1C33:01 [»_257]

> by manual parameterization in the System Manager. CAUTION: Enter any changes made in the
StartUp list!

o by the StartUp list as an automatic parameter download during the EtherCAT start phase.
CAUTION: Entries are implemented only after activation of the configuration!

The conversion time is the time interval in which the EL30xx makes a new measured value available. A new
measured value is displayed by toggling “TxPDO Toggle” (index 0x60n0:10).

5.6.8.2 Calibration

User scaling, index 0x80n0:01

The user scaling is enabled via index 0x80n0:01. Parameterization takes place via the indices

* 0x80n0:11
User scaling offset

+ 0x80n0:12
User scaling gain

Vendor calibration, index 0x80n0:0B

The vendor calibration is enabled via index 0x80n0:0B. Parameterization takes place via the indices
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+ 0x80nF:01
Offset (vendor calibration)

* 0x80nF:02
Gain (vendor calibration)

® Vendor calibration

The vendor reserves the authority for the basic calibration of the terminals. Therefore, the vendor
calibration cannot be changed.

User compensation, index 0x80n0:17, 0x80n0:18

The user calibration is enabled via index 0x80n0:0A. Parameterization takes place via the indices

* 0x80n0:17
User offset compensation

+ 0x80n0:18
User gain compensation

5.6.8.3 Limit, Swap limit

Limit 1 and limit 2, index 0x80n0:13, index 0x80n0:14

If the value exceeds or falls below these values, which can be entered in the indices 0x80n0:13 and
0x80n0:14 , then the bits in the indices 0x60n0:03 and 0x60n0:05 are set accordingly (see example below).
The indices 0x80n0:07 or 0x80n0:08 respectively serve to activate the limit value monitoring.
Output Limit n (2-bit):

¢ 0: not active

* 1: Value is smaller than the limit value

« 2:Value is larger than the limit value

» 3: Value is equal to the limit value

® Limit evaluation

The limit evaluation assumes a signed representation. The conversion to the desired representation
(index 0x80n0:02) only takes place after the limit evaluation.

Swap Limit index 0x80n0:0E
The limit function can be inverted by SwapLimitBits in index 0x80n0:0E.
Output Limit n (2-bit):

SwapLimitBits setting Value
FALSE (default setting) » 0: not active
* 1:value < limit value

: value > limit value
: Value is equal to the limit value
: not active

TRUE .
: value > limit value
: value < limit value

W N = O W N

: Value is equal to the limit value

The Swap limit function is available according to the table below
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Terminal Swap limit function from

EL300x Firmware 05, Rev. EL300x-000-0018
EL301x, Firmware 01, Rev. EL301x-0000-0016
EL302x Firmware 01, Rev. EL302x-0000-0016
EL3041, Firmware 05, Rev. EL3041-0000-0017
EL3042, EL3042-0017 Firmware 05, Rev. EL3042-xxxx-0017
EL3044, Firmware 06, Rev. EL3044-000-0017
EL3048 Firmware 06, Rev. EL3048-000-0017
EL3051, Firmware 05, Rev. EL3051-000-0017
EL3052 Firmware 05, Rev. EL3052-000-0017
EL3054, Firmware 06, Rev. EL3054-000-0017
EL3058 Firmware 06, Rev. EL3058-000-0017
EL3061, Firmware 04, Rev. EL3061-000-0017
EL3062 Firmware 04, Rev. EL3061-000-0017
EL3064, Firmware 06, Rev. EL3064-000-0017
EL3068 Firmware 06, Rev. EL3068-000-0017

Example for EL3062:

Channel 1; Limit 1 and Limit 2 enabled, Limit 1 = 2.8 V, Limit 2 = 7.4 V, representation: signed integer

Entry in index (Limit 1): 0x8000:13
(28V/10V)x2'%/2-1=9174,,

Entry in index (Limit 2): 0x8000:14
(74V/10V)x2'®/2-1=24.247,,

Output:

Input channel 1 Index 0x6000:03 Index 0x6000:05

1.8V 0x01}e5, (Limit 1, limit value 0x01,,ex, (Limit 2, limit value undershot)
undershot)

28V 0x03;,,, (Limit 1, limit value reached) |0x01,,,, (Limit 2, limit value undershot)

4.2V 0x02,, (Limit 1, limit value exceeded)|0x01,,,, (Limit 2, limit value undershot)

85V 0x02,, (Limit 1, limit value exceeded)|0x02,,,, (Limit 2, limit value exceeded)

Note on linking in the PLC with 2-bit values

® Linking in the PLC with 2-bit values
The limit information consists of 2 bits. Limitn can be linked to the PLC or a task in the System Man-

ager.

 PLC:

IEC61131-PLC contains no 2-bit data type that can be linked with this process data directly. For
transferring the limit information, define an input byte (e.g. see Fig. Input byte definition) and link the

limit to the VariableSizeMismatch dialog, as described in section Note about the 1-byte status of
earlier EtherCAT Terminals [P 230].

WAR

bryLimitl AT 22*BYTE;

EMD_WAR

Fig. 215: Input byte definition

« Additional task

2-bit variables can be created in the System Manager.
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=B 5v¥STEM - Configuration
-8 Real-Time Settings
=-[B¥ additional Tasks
. =-[B Task 2
-I- Task 2-Image
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O Type

Fig. 216: Linking of 2-bit variable to additional task

5.6.8.4

Presentation

Presentation, index 0x80n0:02

The measured value output is set in factory to two's complement representation (signed integer).
Index 0x80n0:02 offers the possibility to change the method of representation of the measured value.

Signed Integer representation

The negative output value is represented in two’s complement (negated + 1).
Maximum representation range for 16 bits = -32768 to +32767

Input signal Value

EL300x EL304x EL305x EL306x EL3062-0030 Decimal Hexadecimal

10V 20 mA 20 mA 10V 30V 32767 Ox7FFF

5V 10 mA 12 mA 5V 15V 16383 0x3FFF
0x0001

ov 0 mA 4 mA ov ov 0 0x0000
OxFFFF

5V -16383 0xC001

-0V -32768 0x8000

Unsigned Integer representation

The output value is represented with 15-bit resolution without sign, therefore polarity detection is no longer

possible.

Maximum representation range for 16 bits = 0 to +32767 4,

EL30xx
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Input signal Value

EL300x EL304x EL305x EL306x EL3062-0030 Decimal Hexadecimal

10V 20 mA 20 mA 10V 30V 32767 Ox7FFF

5V 10 mA 12 mA 5V 15V 16383 Ox3FFF
0x0001

ov 0 mA 4 mA oV oV 0 0x0000
0x0001

-5V 16383 Ox3FFF

-10V 32767 Ox7FFF

Absolute value with MSB as sign - representation

The output value is displayed in magnitude-sign format: MSB=1 (highest bit) in the case of negative values.
Maximum representation range for 16 bits = -32767 to +32767 .

Input signal Value

EL300x EL304x EL305x EL306x EL3062-0030 Decimal Hexadecimal

10V 20 mA 20 mA 10V 30V 32767 Ox7FFF

5V 10 mA 12 mA 5V 15V 16383 0x3FFF
0x0001

oV 0 mA 4 mA ov ov 0 0x0000
0x8001

5V [-16383] 0xBFFF

-0V [-32767] OxFFFF

® Presentation types

The presentation types "Unsigned Integer" and "Absolute value with MSB as sign" have no function
for unipolar terminals. There is no change in the presentation in the positive range.

5.6.8.5 Siemens Bits

Siemens bits, index 0x80n0:05

If this bit is set, status displays are superimposed on the lowest three bits. In the error case "overrange" or
"underrange”, bit 0 is set.

5.6.9 EtherCAT master error messages

EtherCAT error messages specifically for the EL30xx are

Number Name Explanation

0x06090031 ABORT_VALUE_TOO_GREAT CoE 0x8000:12 (user scale gain
greater than 0x0007FFFF)

0x06090032 ABORT_VALUE_TOO_SMALL CoE 0x8000:12 (user scale gain

smaller than -0x0007FFFF)

0x08000021 ABORT_DATA _CANNOT_BE_READ_OR_STORED_|CoE 0x80nF:0x no authorization to
BECAUSE_OF LOCAL_CONTROL write manufacturer data

CoE 0x1C33: Contents locked
because filter active

The Beckhoff TwinCAT EtherCAT master outputs the slave error message according to the ETG
specification in plain text in the logger window:
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Server (Pork)

@ (o5535)

€9 TCPLC PleATask (501)
O TCPLE PlcpuxTask (501)
9 TwinCAT System (10000)
€9 TwinCAT System (10000)
€9 TwinCAT Syster {10000
O TwinCAT System (10000)

Timestarmp

15.03.2010 17:03:04 1 ms
15.03.2010 17:03:03 132 ms
15.03.2010 17:03:03 132 ms
15,03,.2010 17:02:58 796 ms
15.03.2010 17:02:58 468 ms
15.03.2010 17:02:58 468 ms
15.03,.2010 17:02:55 468 ms

Message

Term 5 (EL3002)' {1002) 'PS": CoE {InitDown' 0x800F:01) - SDO Abart {'Data cannot be transferred or stored ta the application because of local control.', 0x08000021): 'Calibration of fset'.
PLC Download: 610 Symbols, 381 DataTypes

PLC Download: 610 Symbols, 381 DataTypes

Starting COM Server ToEwentLogger !

TCRTIME Server started: TCRTIME,

TCPLC Server started: TCPLC,

TCIO Server started: TCIO,

Fig. 217: TwinCAT logger window, example of incorrect StartUp entry under TwinCAT 2.11

5.6.10

Producer Codeword

Producer Codeword

Beckhoff reserves the right to implement the basic calibration of the terminals. The Producer code-
word is therefore at present reserved.

5.6.11

The data for the User calibration (offset/gain) are located in the CoE in the group together with the other
channel-specific setting data.

Password protection for user calibration

=1 30000 Al Settings R > 24 <
2000:01 Enable user scale RW FALSE
8000:02 Presentation R Signed (1)
2000:05 Siemens bits RW FALSE
B8000:06 Enable fiter RW TRUE
8000:07  Enable limit 1 RW FALSE
B8000:08 Enable limt 2 RW FALSE
2000:04 Enable user calibration RW FALSE
2000:08  Enable wvendor calibration RW TRUE
B000:0E  Swap limit bits RW FALSE
8000:11  User scale offset Ry 0
000:12  User scale gain R 65536
B8000:13  Limit 1 RW 0
a000:14  Limit 2 RW 0
8000:15  Filter settings RW 50 Hz FIR {0)
2000:17  User calibration offset RW 0
8000:18  User calibration gain R 16334

+1- BOOE:D Al Intemal data RO 1<

Fig. 218: specific data for EL30xx, channel 1

These data are also overwritten by a RestoreDefaultParameter (CoE 0x1011:01) or CompleteAccess access
to 0x80n0.

From the FW revision specified above these two values are protected by an additional password in CoE
0xF009

Foo2
FOO3

Code word
Paszwiord protection

Fig. 219: Password protection

Use

» 0x12345678 activates the password protection --> object indicates ‘1’ (switched on)
User Calibration gain and offset can no longer be changed; there is no error message with a write
access!

* 0x11223344 deactivates the password protection --> object indicates ‘0’ (switched off)

This function is available according to the table below
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Terminal from FW
EL300x FWO07
EL301x, EL302x FWO03
EL304x, EL305x, EI306x FWO08
5.6.12 Interference from equipment

When operating the EL30xx analog EtherCAT terminals, high frequency superimposed signals from
interfering devices (e.g. proportional valves, stepper motors or DC motor output stages) can be picked up by
the terminal. In order to guarantee interference-free operation, we recommend the use of separate power
supply units for the terminals and the interference-causing devices.

5.7 Object description and parameterization

® EtherCAT XML Device Description

1 The display matches that of the CoE objects from the EtherCAT XML Device Description. We rec-
ommend downloading the latest XML file from the download area of the Beckhoff website and in-
stalling it according to installation instructions.

® Parameterization

1 The terminal is parameterized via the CoE - Online tab [P 209] (double-click on the respective ob-
ject) or via the Process Data tab [P _206](allocation of PDOs).

Introduction

The CoE overview contains objects for different intended applications:
» Objects required for parameterization during commissioning:
o Restore object [P 251] index 0x1011

o Configuration data [»_252] index 0x80n0
» Objects intended for regular operation, e.g. through ADS access.

 Profile-specific objects:

o Configuration data (manufacturer-specific) [P 253] index 0x80nF

o |nput data [P 253] index 0x60n0

o Information and diagnostic data [P 253] index 0x80nE, 0xF000, 0xF008, 0xF010
+ Standard objects [P 254]

The following section first describes the objects required for normal operation, followed by a complete
overview of missing objects.
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5.71 EL300x

5.7.1.1 EL3001

57111 Restore object

Index 1011 Restore default parameters

Index Name Meaning Data type |Flags |Default
(hex)
1011:0 Restore default parame- |Restore default parameters UINT8 RO 0x01 (14ec)
ters [P 510
1011:01 |Subindex 001 If this object is set to “0x64616F6C” in the set value dia- |UINT32 RW  |0x00000000 (0Og.)
log, all backup objects are reset to their delivery state.
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5.71.1.2

Configuration data

Index 8000 Al Settings

Index (hex) |[Name Meaning Data type Flags |Default
8000:0 Al Settings Maximum subindex UINT8 RO 0x18 (244..)
8000:01 Enable user scale User scaling is active. BOOLEAN RW 0x00 (Oyec)
[».245
8000:02 Presentation [ 247] 0: Signed presentation BIT3 RW 0x00 (Oyee)
1: Unsigned presentation
2: Absolute value with MSB as sign
Signed amount representation
8000:05 Siemens bits [P 248] The S5 bits are displayed in the three low-order bits BOOLEAN RW 0x00 (Ogec)
8000:06 Enable filter [ 244] Enable filter, which makes PLC-cycle-synchronous BOOLEAN RW 0x01 (146c)
data exchange unnecessary
8000:07 Enable limit 1 [» 245] |Limit 1 enabled BOOLEAN RW 0x00 (Oyec)
8000:08 Enable limit 2 [» 245] |Limit 2 enabled BOOLEAN RW 0x00 (Oyec)
8000:0A Enable user calibration |Enabling of the user calibration BOOLEAN RW 0x00 (Ogec)
[» 2441
8000:0B Enable vendor calibra- |Enabling of the vendor calibration BOOLEAN RW 0x01 (14ec)
tion [» 244
8000:0E* Swap limt bits [» 245] |Swap limit bits BOOLEAN RW 0x00 (0yec)
8000:11 User scale offset User scaling offset INT16 RW 0x0000 (04ec)
[» 2441
8000:12 User scale gain [V 244] Gain of the user scaling. INT32 RW 0x00010000
The gain has a fixed-point representation with the fac- (655364c.)
tor 2776
The value 1 corresponds to 65535, (0x00010000,.,)
and is limited to +/- OX7FFFF.
8000:13 Limit 1 [» 245] First limit value for setting the status bits INT16 RW 0x0000 (04ec)
8000:14 Limit 2 [» 245] Second limit value for setting the status bits INT16 RW 0x0000 (04ec)
8000:15 Filter settings [» 244] |This object determines the digital filter settings if it is UINT16 RW 0x0000 (0yec)
active via Enable filter (Index 0x8000:06 [» 252]).
The possible settings are numbered consecutively.
0: 50 Hz FIR
1: 60 Hz FIR
2:1IR1
3:1IR2
4:1IR3
5:1IR4
6:1IR5
7:1IR6
8:1IR7
9:1IR8
Refer to the Note on setting the filter characteristics
[».252
8000:17 User calibration offset |User calibration offset INT16 RW 0x0000 (0yec)
[»_245]
8000:18 User calibration gain ~ |User calibration gain INT16 RW 0x4000
[».245] (16384,..)

* Available from Firmware / Rev. see Table Availability [P 245]

Filter

The filters of the EL30xx are activated or deactivated via the CoE index 0x8000:15.

® The filter characteristics are set via index 0x8000:15

1

The filter frequencies are set for all channels of the EL30xx terminals centrally via index 0x8000:15
(channel 1). All other corresponding indices 0x80n0:15 have no parameterization function! The lat-

est firmware version (see status table [P 491]) returns an EtherCAT-compliant error message, if the
filter characteristics of other channels (index 0x80n0:06, 0x80n0:15) are set.
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57113

Profile-specific objects (0x6000-0xFFFF)

The profile-specific objects have the same meaning for all EtherCAT slaves that support the profile 5001.

Input data

Index 6000 Al Inputs

Index (hex) |[Name Meaning Data type Flags Default
6000:0 Al inputs Maximum subindex INT16 RO 0x11 (17 gec)
6000:01 Underrange Value below measuring range. BOOLEAN RO 0x00 (Oyec)
6000:02 Overrange Measuring range exceeded. BOOLEAN RO 0x00 (Ogyee)
6000:03 Limit 1 Limit value monitoring Limit 1 BIT2 RO 0x00 (Oyec)
0: not active
1: value is smaller than limit value 1
2: value is greater than limit value 1
3: value is equal to limit value 1
6000:05 Limit 2 Limit value monitoring Limit 2 BIT2 RO 0x00 (Ogyec)
0: not active
1: value is smaller than limit value 2
2: value is greater than limit value 2
3: value is equal to limit value 2
6000:07 Error The error bit is set if the data is invalid (over-range, un- | BOOLEAN RO 0x00 (Oyec)
der-range)
6000:0F TxPDO State Validity of the data of the associated TxPDO (0 = valid, BOOLEAN RO 0x00 (Oye)
1 = invalid).
6000:10 TxPDO Toggle The TxPDO toggle is toggled by the slave when the BOOLEAN RO 0x00 (Ogyec)
data of the associated TxPDO is updated.
6000:11 Value Analog input date INT32 RO 0x0000 (0gec)
Configuration data (vendor-specific)
Index 800F Al Vendor data
Index (hex) |[Name Meaning Data type Flags Default
800F:0 Al Vendor data Maximum subindex UINT8 RO 0x02 (24ec)
800F:01 Calibration offset Offset (vendor calibration) INT16 RW 0x0000 (04ec)
800F:02 Calibration gain Gain (vendor calibration) INT16 RW 0x4000
(16384,,)
Information and diagnostic data
Index 800E Al Internal data
Index (hex) |[Name Meaning Data type Flags Default
800:0E* Al internal data Maximum subindex UINT8 RO 0x01 (14ec)
800E:01 ADC raw value ADC raw value UINT32 RO 0x00000000
(Odec)
Index FO00 Modular device profile
Index (hex) |[Name Meaning Data type Flags Default
000:0F Modular device profile |General information for the modular device profile UINT8 RO 0x02 (24ec)
000F:01 Module index distance |Index distance of the objects of the individual channels (UINT16 RO 0x0010 (1644.)
000F:02 Maximum number of  |Number of channels UINT16 RO 0x0001 (14e0)
modules
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Index FO08 Code word

Index (hex) |[Name Meaning Data type Flags Default
F008:0 Code word reserved UINT32 RW 0x00000000
(Odec)
Index FO10 Module list
Index (hex) |[Name Meaning Data type Flags Default
010:0F Module list Maximum subindex UINT8 RW 0x01 (14ec)
010F:01 Sublndex 001 Analog input profile (300) UINT32 RW 0x0000012C
(Soodec)
57114 Standard objects
Standard objects (0x1000-0x1FFF)
The standard objects have the same meaning for all EtherCAT slaves.
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 0x012C1389
tains the CoE profile used (5001). The Hi-Word con- (19665801 4)
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 EL30xx
Index 1009 Hardware version
Index (hex) |[Name Meaning Data type Flags Default
1009:0 Hardware version Hardware version of the EtherCAT slave STRING RO 00
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
Index 100B Bootloader version”
Index (hex) |[Name Meaning Data type Flags Default
100B:0B Bootloader version Bootloader version STRING RO 00
*) from Firmware 20, Revision 0022
Index 1018 Identity
Index (hex) |[Name Meaning Data type Flags Default
1018:0 Identity Information for identifying the slave UINT8 RO 0x04
1018:01 Vendor ID Vendor ID of the EtherCAT slave UINT32 RO 0x00000002
1018:02 Product code Product code of the EtherCAT slave UINT32 RO 0x0BC03052
1018:03 Revision Revision number of the EtherCAT slave; the low word |UINT32 RO 0x00110000
(bit 0-15) indicates the special terminal number, the
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,
the high byte (bit 8-15) of the low word contains the
week of production, the high word (bit 16-31) is 0
254 Version: 5.4 EL30xx
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Index 10E2 Manufacturer-specific Identification Code”

Index (hex) |[Name Meaning Data type Flags Default
10E2:0 Manufacturer-specific |Manufacturer specific identification code STRING RO 00
identification code
*) from Firmware 20, Revision 0022
Index 10F0 Backup parameter handling
Index (hex) |[Name Meaning Data type Flags Default
10F0:0 Backup parameter Information for standardised 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 (Ogec)
Index 1800 Al TxPDO-Par Standard Ch.1
Index (hex) |[Name Meaning Data type Flags Default
1800:0 Al TXPDO-Par Stan-  |PDO parameter TxPDO 1 UINT8 RO 0X06 (64ec)
dard Ch.1
1800:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 01 1A
jects) that must not be transferred together with Tx- STRINGI2]
PDO 1
Index 1801 Al TxPDO-Par Compact Ch.1
Index (hex) |[Name Meaning Data type Flags Default
1801:0 Al TXPDO-Par Com- |PDO parameter TxPDO 2 UINT8 RO 0x06 (64ec)
pact Ch.1
1801:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 00 1A
jects) that must not be transferred together with Tx- STRING[2]
PDO 2
Index 1A00 Al TxPDO-Map Standard Ch.1
Index (hex) |[Name Meaning Data type Flags Default
1A00:0 Al TxPDO-Map Stan- |PDO Mapping TxPDO 1 UINT8 RO Ox0A (10¢4¢c)
dard Ch.1
1A00:01 Subindex 001 1. PDO Mapping entry (object 0x6000 (Al Inputs), entry |[UINT32 RO 0x6000:01, 1
0x01 (Underrange))
1A00:02 Sublndex 002 2. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:02, 1
0x02 (Overrange))
1A00:03 Sublndex 003 3. PDO Mapping entry (object 0x6000 (Al Inputs), entry | UINT32 RO 0x6000:03, 2
0x03 (Limit 1))
1A00:04 Sublndex 004 4. PDO Mapping entry (object 0x6000 (Al Inputs), entry|UINT32 RO 0x6000:05, 2
0x05 (Limit 2))
1A00:05 Sublndex 005 5. PDO Mapping entry (object 0x6000 (Al Inputs), entry | UINT32 RO 0x6000:07, 1
0x07 (Error)
1A00:06 Sublndex 006 6. PDO Mapping entry (1 bit align) UINT32 RO 0x0000:00, 1
1A00:07 Sublndex 007 7. PDO Mapping entry (6 bits align) UINT32 RO 0x0000:00, 6
1A00:08 Sublindex 008 8. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:0F, 1
0xOF (TxPDO State))
1A00:09 Sublndex 009 9. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:10, 1
0x10 (TxPDO Toggle))
1A00:0A Subindex 010 10. PDO Mapping entry (object 0x6000 (Al Inputs), en- [UINT32 RO 0x6000:11, 16
try 0x11 (Value))
Index 1A01 Al TxPDO-Map Compact Ch.1
Index (hex) |[Name Meaning Data type Flags Default
1A01:0 Al TXPDO-Map Com- |PDO Mapping TxPDO 2 UINT8 RO 0x01 (146c)
pact Ch.1
1A01:01 Sublndex 001 1. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:11, 16

0x11 (Value))

EL30xx
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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 Subindex 002 Sync-Manager Type Channel 2: Mailbox Read UINT8 RO 0x02 (244c)

1C00:03 Subindex 003 Sync-Manager Type Channel 3: Process Data Write UINT8 RO 0x03 (34ec)
(Outputs)

1C00:04 Sublndex 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 0x00 (Oyee)

Index 1C13 TxPDO assign

For operation on masters other than TwinCAT it must be ensured that the channels are entered in the PDO
assignment (“TxPDO assign”, object 0x1C13) successively.

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

1C13:0 TxPDO assign PDO Assign Inputs UINT8 RW 0x01 (84ec)

1C13:01 Subindex 001 1. allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x1A00
ated TxPDO mapping object) (66564c.)
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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:
» Bit0=0: Free Run
» Bit 0 =1: Synchron with SM 2 Event
« Bit 15 = 0: Standard
» Bit 15 = 1: FastOp mode (CoE deactivated)

UINT16

RW

0x0000 (Oyqc)

1C33:02

Cycle time

Cycle time (in ns):
» Free Run: Cycle time of the local timer
» Synchronous with SM 2 event: Master cycle time
+ DC-Mode: SYNCO/SYNC1 Cycle Time

UINT32

RW

0x000F4240
(1000000,.)

1C33:03

Shift time

Time between SYNCO event and reading of the inputs
(in ns, only DC mode)

UINT32

RO

0x00000000
(Odec)

1C33:04

Sync modes supported

Supported synchronization modes:
» Bit O: free run is supported

» Bit 1: synchronous with SM 2 event is supported
(outputs available)

» Bit 1: synchronous with SM 3 event is supported
(no outputs available)

» Bit2-3 =01: DC mode is supported

« Bit 4-5 = 01: input shift through local event
(outputs available)

» Bit4-5 = 10: input shift with SYNC1 event (no
outputs available)

* Bit 14 = 1: dynamic times (measurement through

writing of 0x1C33:08 [P 257])

UINT16

RO

0xC003
(49155,,)

1C33:05

Minimum cycle time

Minimum cycle time (in ns)

UINT32

RO

0x0000FDES8
(65000dec)

1C33:06

Calc and copy time

Time between reading of the inputs and availability of
the inputs for the master (in ns, only DC mode)

UINT32

RO

0x00000000
(Odec)

1C33:07

Minimum delay time

UINT32

RO

0x00000000
(Odec)

1C33:08

Get cycle time

With this entry the real required process data provision
time can be measured.

» 0: Measurement of the local cycle time is stopped
* 1: Measurement of the local cycle time is started

The entries 0x1C33:03 [P 257], 0x1C33:06 [P 257],
1C33:09 [» 257] are updated with the maximum mea-
sured values.

For a subsequent measurement the measured values
are reset.

UINT16

RW

0x0000 (Oyqc)

1C33:09

Maximum delay time

Time between SYNC1 event and reading of the inputs
(in ns, only DC mode)

UINT32

RO

0x00000000
(Odec)

1C33:0B

SM event missed
counter

Number of missed SM events in OPERATIONAL (DC
mode only)

UINT16

RO

0x0000 (Oyec)

1C33:0C

Cycle exceeded
counter

Number of occasions the cycle time was exceeded in
OPERATIONAL (cycle was not completed in time or
the next cycle began too early)

UINT16

RO

0x0000 (Oyqc)

1C33:0D

Shift too short counter

Number of occasions that the interval between SYNCO
and SYNC1 event was too short (DC mode only)

UINT16

RO

0x0000 (Oyqc)

1C33:20

Sync error

The synchronization was not correct in the last cycle
(outputs were output too late; DC mode only)

BOOLEAN

RO

0x00 (Oy4ec)

Index FO09 password protection

Index (hex)

Name

Meaning

Data type

Flags

Default

009:0F

Password protection

Password protection for user calibration [» 249

UINT32

RW

0x00000000
(Odec)

EL30xx

Version: 5.4
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5.71.2 EL3002

5.71.21 Restore object

Index 1011 Restore default parameters

Index Name Meaning Data type |Flags |Default
(hex)
1011:0 Restore default parame- |Restore default parameters UINT8 RO 0x01 (146c)
ters [P 510
1011:01 | Sublndex 001 If this object is set to “0x64616F6C” in the set value dia- |UINT32 RW  |0x00000000 (0g.)
log, all backup objects are reset to their delivery state.
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5.7.1.2.2

Configuration data

Index 80n0 Al settings (for 0 < n < 1)

Index (hex) |[Name Meaning Data type Flags |Default
80n0:0 Al Settings Maximum subindex UINT8 RO 0x18 (24 4c)
80n00:01 Enable user scale User scaling is active. BOOLEAN RW 0x00 (Oyec)
[».245
80n00:02 Presentation [ 247] 0: Signed presentation BIT3 RW 0x00 (Oyee)
1: Unsigned presentation
2: Absolute value with MSB as sign
Signed amount representation
80n00:05 Siemens bits [P 248] The S5 bits are displayed in the three low-order bits BOOLEAN RW 0x00 (Ogec)
80n00:06 Enable filter [ 244] Enable filter, which makes PLC-cycle-synchronous BOOLEAN RW 0x01 (146c)
data exchange unnecessary
80n00:07 Enable limit 1 [» 245] |Limit 1 enabled BOOLEAN RW 0x00 (Oyec)
80n00:08 Enable limit 2 [» 245] |Limit 2 enabled BOOLEAN RW 0x00 (Oyec)
80n0:0A Enable user calibration |Enabling of the user calibration BOOLEAN RW 0x00 (Ogec)
[» 2441
80n0:0B Enable vendor calibra- |Enabling of the vendor calibration BOOLEAN RW 0x01 (14ec)
tion [» 244
80n0:0E* Swap limt bits [» 245] |Swap limit bits BOOLEAN RW 0x00 (0yec)
80n00:11 User scale offset User scaling offset INT16 RW 0x0000 (04ec)
244
80n00:12 User scale gain [V 244] Gain of the user scaling. INT32 RW 0x00010000
The gain has a fixed-point representation with the fac- (655364c.)
tor 2776
The value 1 corresponds to 65535, (0x00010000,.,)
and is limited to +/- OX7FFFF.
80n00:13 Limit 1 [» 245] First limit value for setting the status bits INT16 RW 0x0000 (04ec)
80n00:14 Limit 2 [» 245] Second limit value for setting the status bits INT16 RW 0x0000 (04ec)
80n00:15 Filter settings [» 244] |This object determines the digital filter settings if it is UINT16 RW 0x0000 (0yec)
active via Enable filter (Index 0x8000:06 [» 259]).
The possible settings are numbered consecutively.
0: 50 Hz FIR
1: 60 Hz FIR
2:1IR1
3:1IR2
4:1IR3
5:1IR4
6:1IR5
7:1IR6
8:1IR7
9:1IR8
Refer to the Note on setting the filter characteristics
[»_259
80n00:17 User calibration offset |User calibration offset INT16 RW 0x0000 (0yec)
[».245
80n00:18 User calibration gain ~ |User calibration gain INT16 RW 0x4000
[».245] (16384,..)

* Available from Firmware / Rev. see Table Availability [P 245]

Filter

The filters of the EL30xx are activated or deactivated via the CoE index 0x8000:15.

® The filter characteristics are set via index 0x8000:15

1

The filter frequencies are set for all channels of the EL30xx terminals centrally via index 0x8000:15
(channel 1). All other corresponding indices 0x80n0:15 have no parameterization function! The lat-

est firmware version (see status table [P 491]) returns an EtherCAT-compliant error message, if the
filter characteristics of other channels (index 0x80n0:06, 0x80n0:15) are set.

EL30xx

Version: 5.4
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5.71.23

Profile-specific objects (0x6000-0xFFFF)

The profile-specific objects have the same meaning for all EtherCAT slaves that support the profile 5001.

Input data

Index 60n0 Al Inputs (for0 <n < 1)

Index (hex) |[Name Meaning Data type Flags Default
60n0:0 Al inputs Maximum subindex INT16 RO 0x11 (17 4c)
60n00:01 Underrange Value below measuring range. BOOLEAN RO 0x00 (Oyec)
60n00:02 Overrange Measuring range exceeded. BOOLEAN RO 0x00 (Ogyee)
60n00:03 Limit 1 Limit value monitoring Limit 1 BIT2 RO 0x00 (Oyec)
0: not active
1: value is smaller than limit value 1
2: value is greater than limit value 1
3: value is equal to limit value 1
60n00:05 Limit 2 Limit value monitoring Limit 2 BIT2 RO 0x00 (Ogyec)
0: not active
1: value is smaller than limit value 2
2: value is greater than limit value 2
3: value is equal to limit value 2
60n00:07 Error The error bit is set if the data is invalid (over-range, un- | BOOLEAN RO 0x00 (Oyec)
der-range)
60n0:0F TxPDO State Validity of the data of the associated TxPDO (0 = valid, BOOLEAN RO 0x00 (Oye)
1 = invalid).
60n00:10 TxPDO Toggle The TxPDO toggle is toggled by the slave when the BOOLEAN RO 0x00 (Ogyec)
data of the associated TxPDO is updated.
60n00:11 Value Analog input date INT32 RO 0x0000 (0gec)
Configuration data (vendor-specific)
Index 80nF Al Vendor data (for 0 < n<1)
Index (hex) |[Name Meaning Data type Flags Default
80nF:0 Al Vendor data Maximum subindex UINT8 RO 0x02 (24ec)
80nF:01 Calibration offset Offset (vendor calibration) INT16 RW 0x0000 (04ec)
80nF:02 Calibration gain Gain (vendor calibration) INT16 RW 0x4000
(16384,,)
Information and diagnostic data
Index 80nE Al Internal data (for 0 < n < 1)
Index (hex) |[Name Meaning Data type Flags Default
80nE:0 Al internal data Maximum subindex UINT8 RO 0x01 (14ec)
80nE:01 ADC raw value ADC raw value UINT32 RO 0x00000000
(Odec)
Index FO00 Modular device profile
Index (hex) |[Name Meaning Data type Flags Default
000:0F Modular device profile |General information for the modular device profile UINT8 RO 0x02 (24ec)
000F:01 Module index distance |Index distance of the objects of the individual channels (UINT16 RO 0x0010 (1644.)
000F:02 Maximum number of  |Number of channels UINT16 RO 0x0002 (24¢c)
modules
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Index FO08 Code word

Index (hex) |[Name Meaning Data type Flags Default
F008:0 Code word reserved UINT32 RW 0x00000000
(Odec)
Index FO10 Module list
Index (hex) |[Name Meaning Data type Flags Default
010:0F Module list Maximum subindex UINT8 RW 0x02 (24ec)
010F:01 Sublndex 001 Analog input profile (300) UINT32 RW 0x0000012C
(Soodec)
010F:02 Sublindex 002 Analog input profile (300) UINT32 RW 0x0000012C
(300deo)
5.71.24 Standard objects
Standard objects (0x1000-0x1FFF)
The standard objects have the same meaning for all EtherCAT slaves.
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 0x012C1389
tains the CoE profile used (5001). The Hi-Word con- (19665801,,.)
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 EL30xx
Index 1009 Hardware version
Index (hex) |[Name Meaning Data type Flags Default
1009:0 Hardware version Hardware version of the EtherCAT slave STRING RO 00
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
Index 100B Bootloader version”
Index (hex) |[Name Meaning Data type Flags Default
100B:0B Bootloader version Bootloader version STRING RO 00

*) from Firmware 20, Revision 0022

EL30xx

Version: 5.4
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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
1018:01 Vendor ID Vendor ID of the EtherCAT slave UINT32 RO 0x00000002
1018:02 Product code Product code of the EtherCAT slave UINT32 RO 0x0BC03052
1018:03 Revision Revision number of the EtherCAT slave; the low word |UINT32 RO 0x00110000
(bit 0-15) indicates the special terminal number, the
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,
the high byte (bit 8-15) of the low word contains the
week of production, the high word (bit 16-31) is 0
Index 10E2 Manufacturer-specific Identification Code”
Index (hex) |[Name Meaning Data type Flags Default
10E2:0 Manufacturer-specific |Manufacturer specific identification code STRING RO 00
identification code
*) from Firmware 20, Revision 0022
Index 10F0 Backup parameter handling
Index (hex) |[Name Meaning Data type Flags Default
10F0:0 Backup parameter Information for standardised 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 (Ogec)
Index 1800 Al TxPDO-Par Standard Ch.1
Index (hex) |[Name Meaning Data type Flags Default
1800:0 Al TXPDO-Par Stan-  |PDO parameter TxPDO 1 UINT8 RO 0X06 (64ec)
dard Ch.1
1800:06 Exclude TxPDOs Specifies the TxPDOs (index of TxPDO mapping ob- |OCTET- RO 01 1A
jects) that must not be transferred together with Tx- STRINGI2]
PDO 1
Index 1801 Al TxPDO-Par Compact Ch.1
Index (hex) |[Name Meaning Data type Flags Default
1801:0 Al TxPDO-Par Com- |PDO parameter TxPDO 2 UINT8 RO 0x06 (64ec)
pact Ch.1
1801:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 00 1A
jects) that must not be transferred together with Tx- STRINGI[2]
PDO 2
Index 1802 Al TxPDO-Par Standard Ch.2
Index (hex) |[Name Meaning Data type Flags Default
1802:0 Al TXPDO-Par Stan- |PDO parameter TxPDO 3 UINT8 RO 0x06 (64ec)
dard Ch.2
1802:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 03 1A
jects) that must not be transferred together with Tx- STRING|2]
PDO 3
Index 1803 Al TxPDO-Par Compact Ch. 2
Index (hex) |[Name Meaning Data type Flags Default
1803:0 Al TXPDO-Par Com- |PDO parameter TxPDO 4 UINT8 RO 0x06 (64ec)
pact Ch.2
1803:06 Exclude TxPDOs Specifies the TxPDOs (index of TxPDO mapping ob- |OCTET- RO 02 1A
jects) that must not be transferred together with Tx- STRINGI2]
PDO 4
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Index 1A00 Al TxPDO-Map Standard Ch.1

Index (hex) |[Name Meaning Data type Flags Default
1A00:0 Al TxPDO-Map Stan- |PDO Mapping TxPDO 1 UINT8 RO 0XO0A (104)
dard Ch.1
1A00:01 Sublindex 001 1. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:01, 1
0x01 (Underrange))
1A00:02 Sublndex 002 2. PDO Mapping entry (object 0x6000 (Al Inputs), entry | UINT32 RO 0x6000:02, 1
0x02 (Overrange))
1A00:03 Sublndex 003 3. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:03, 2
0x03 (Limit 1))
1A00:04 Sublndex 004 4. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:05, 2
0x05 (Limit 2))
1A00:05 Sublindex 005 5. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:07, 1
0x07 (Error)
1A00:06 Sublndex 006 6. PDO Mapping entry (1 bit align) UINT32 RO 0x0000:00, 1
1A00:07 Sublndex 007 7. PDO Mapping entry (6 bits align) UINT32 RO 0x0000:00, 6
1A00:08 Sublndex 008 8. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:0F, 1
OxOF (TxPDO State))
1A00:09 Sublndex 009 9. PDO Mapping entry (object 0x6000 (Al Inputs), entry | UINT32 RO 0x6000:10, 1
0x10 (TxPDO Toggle))
1A00:0A Sublindex 010 10. PDO Mapping entry (object 0x6000 (Al Inputs), en- |UINT32 RO 0x6000:11, 16
try 0x11 (Value))
Index 1A01 Al TxPDO-Map Compact Ch.1
Index (hex) |[Name Meaning Data type Flags Default
1A01:0 Al TXPDO-Map Com- |PDO Mapping TxPDO 2 UINT8 RO 0x01 (1460)
pact Ch.1
1A01:01 Subindex 001 1. PDO Mapping entry (object 0x6000 (Al Inputs), entry|[UINT32 RO 0x6000:11, 16
0x11 (Value))
Index 1A02 Al TxPDO-Map Standard Ch.2
Index (hex) |[Name Meaning Data type Flags Default
1A02:0 Al TXxPDO-Map Stan- |PDO Mapping TxPDO 3 UINT8 RO 0xO0A (10g4)
dard Ch.2
1A02:01 Sublndex 001 1. PDO Mapping entry (object 0x6010 (Al Inputs), entry [UINT32 RO 0x6010:01, 1
0x01 (Underrange))
1A02:02 Sublindex 002 2. PDO Mapping entry (object 0x6010 (Al Inputs), entry |[UINT32 RO 0x6010:02, 1
0x02 (Overrange))
1A02:03 Sublndex 003 3. PDO Mapping entry (object 0x6010 (Al Inputs), entry | UINT32 RO 0x6010:03, 2
0x03 (Limit 1))
1A02:04 Sublndex 004 4. PDO Mapping entry (object 0x6010 (Al Inputs), entry [UINT32 RO 0x6010:05, 2
0x05 (Limit 2))
1A02:05 Sublndex 005 5. PDO Mapping entry (object 0x6010 (Al Inputs), entry | UINT32 RO 0x6010:07, 1
0x07 (Error)
1A02:06 Sublndex 006 6. PDO Mapping entry (1 bit align) UINT32 RO 0x0000:00, 1
1A02:07 Sublndex 007 7. PDO Mapping entry (6 bits align) UINT32 RO 0x0000:00, 6
1A02:08 Sublndex 008 8. PDO Mapping entry (object 0x6010 (Al Inputs), entry | UINT32 RO 0x6010:0F, 1
0xOF (TxPDO State))
1A02:09 Sublndex 009 9. PDO Mapping entry (object 0x6010 (Al Inputs), entry | UINT32 RO 0x6010:10, 1
0x10 (TxPDO Toggle))
1A02:0A Sublndex 010 10. PDO Mapping entry (object 0x6010 (Al Inputs), en- |[UINT32 RO 0x6010:11, 16
try 0x11 (Value))
Index 1A03 Al TxPDO-Map Compact Ch.2
Index (hex) |[Name Meaning Data type Flags Default
1A03:0 Al TXPDO-Map Com- |PDO Mapping TxPDO 4 UINT8 RO 0x01 (146c)
pact Ch.2
1A03:01 Sublndex 001 1. PDO Mapping entry (object 0x6010 (Al Inputs), entry|UINT32 RO 0x6010:11, 16

0x11 (Value))

EL30xx
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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 Subindex 002 Sync-Manager Type Channel 2: Mailbox Read UINT8 RO 0x02 (244c)

1C00:03 Subindex 003 Sync-Manager Type Channel 3: Process Data Write UINT8 RO 0x03 (34ec)
(Outputs)

1C00:04 Sublndex 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 0x00 (Oyee)

Index 1C13 TxPDO assign

For operation on masters other than TwinCAT it must be ensured that the channels are entered in the PDO
assignment (“TxPDO assign”, object 0x1C13) successively.

Index (hex) |[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) (66564c.)
1C13:02 Subindex 002 2. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x1A02
ated TxPDO mapping object) (66584..)
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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:
» Bit0=0: Free Run
» Bit 0 =1: Synchron with SM 2 Event
« Bit 15 = 0: Standard
» Bit 15 = 1: FastOp mode (CoE deactivated)

UINT16

RW

0x0000 (Oyqc)

1C33:02

Cycle time

Cycle time (in ns):
» Free Run: Cycle time of the local timer
» Synchronous with SM 2 event: Master cycle time
+ DC-Mode: SYNCO/SYNC1 Cycle Time

UINT32

RW

0x000F4240
(1000000,.)

1C33:03

Shift time

Time between SYNCO event and reading of the inputs
(in ns, only DC mode)

UINT32

RO

0x00000000
(Odec)

1C33:04

Sync modes supported

Supported synchronization modes:
» Bit O: free run is supported

» Bit 1: synchronous with SM 2 event is supported
(outputs available)

» Bit 1: synchronous with SM 3 event is supported
(no outputs available)

» Bit2-3 =01: DC mode is supported

« Bit 4-5 = 01: input shift through local event
(outputs available)

» Bit4-5 = 10: input shift with SYNC1 event (no
outputs available)

* Bit 14 = 1: dynamic times (measurement through

writing of 0x1C33:08 [P 265])

UINT16

RO

0xC003
(49155,,)

1C33:05

Minimum cycle time

Minimum cycle time (in ns)

UINT32

RO

0x0000FDES8
(65000dec)

1C33:06

Calc and copy time

Time between reading of the inputs and availability of
the inputs for the master (in ns, only DC mode)

UINT32

RO

0x00000000
(Odec)

1C33:07

Minimum delay time

UINT32

RO

0x00000000
(Odec)

1C33:08

Get cycle time

With this entry the real required process data provision
time can be measured.

» 0: Measurement of the local cycle time is stopped
* 1: Measurement of the local cycle time is started

The entries 0x1C33:03 [P 265], 0x1C33:06 [P 265],
1C33:09 [» 265] are updated with the maximum mea-
sured values.

For a subsequent measurement the measured values
are reset.

UINT16

RW

0x0000 (Oyqc)

1C33:09

Maximum delay time

Time between SYNC1 event and reading of the inputs
(in ns, only DC mode)

UINT32

RO

0x00000000
(Odec)

1C33:0B

SM event missed
counter

Number of missed SM events in OPERATIONAL (DC
mode only)

UINT16

RO

0x0000 (Oyec)

1C33:0C

Cycle exceeded
counter

Number of occasions the cycle time was exceeded in
OPERATIONAL (cycle was not completed in time or
the next cycle began too early)

UINT16

RO

0x0000 (Oyqc)

1C33:0D

Shift too short counter

Number of occasions that the interval between SYNCO
and SYNC1 event was too short (DC mode only)

UINT16

RO

0x0000 (Oyqc)

1C33:20

Sync error

The synchronization was not correct in the last cycle
(outputs were output too late; DC mode only)

BOOLEAN

RO

0x00 (Oy4ec)

Index FO09 password protection

Index (hex)

Name

Meaning

Data type

Flags

Default

009:0F

Password protection

Password protection for user calibration [» 249

UINT32

RW

0x00000000
(Odec)

EL30xx
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5.71.3 EL3004

5.7.1.31 Restore object

Index 1011 Restore default parameters

Index Name Meaning Data type |Flags |Default
(hex)
1011:0 Restore default parame- |Restore default parameters UINT8 RO 0x01 (146c)
ters [P 510
1011:01 | Sublndex 001 If this object is set to “0x64616F6C” in the set value dia- |UINT32 RW  |0x00000000 (0g.)
log, all backup objects are reset to their delivery state.
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5.7.1.3.2

Configuration data

Index 80n0 Al settings (for 0 < n < 3)

Index (hex) |[Name Meaning Data type Flags |Default
80n0:0 Al Settings Maximum subindex UINT8 RO 0x18 (24 4c)
80n00:01 Enable user scale User scaling is active. BOOLEAN RW 0x00 (Oyec)
[».245
80n00:02 Presentation [ 247] 0: Signed presentation BIT3 RW 0x00 (Oyee)
1: Unsigned presentation
2: Absolute value with MSB as sign
Signed amount representation
80n00:05 Siemens bits [P 248] The S5 bits are displayed in the three low-order bits BOOLEAN RW 0x00 (Ogec)
80n00:06 Enable filter [ 244] Enable filter, which makes PLC-cycle-synchronous BOOLEAN RW 0x01 (146c)
data exchange unnecessary
80n00:07 Enable limit 1 [» 245] |Limit 1 enabled BOOLEAN RW 0x00 (Oyec)
80n00:08 Enable limit 2 [» 245] |Limit 2 enabled BOOLEAN RW 0x00 (Oyec)
80n0:0A Enable user calibration |Enabling of the user calibration BOOLEAN RW 0x00 (Ogec)
[» 2441
80n0:0B Enable vendor calibra- |Enabling of the vendor calibration BOOLEAN RW 0x01 (14ec)
tion [» 244
80n0:0E* Swap limt bits [» 245] |Swap limit bits BOOLEAN RW 0x00 (0yec)
80n00:11 User scale offset User scaling offset INT16 RW 0x0000 (04ec)
244
80n00:12 User scale gain [V 244] Gain of the user scaling. INT32 RW 0x00010000
The gain has a fixed-point representation with the fac- (655364c.)
tor 2776
The value 1 corresponds to 65535, (0x00010000,.,)
and is limited to +/- OX7FFFF.
80n00:13 Limit 1 [» 245] First limit value for setting the status bits INT16 RW 0x0000 (04ec)
80n00:14 Limit 2 [» 245] Second limit value for setting the status bits INT16 RW 0x0000 (04ec)
80n00:15 Filter settings [» 244] |This object determines the digital filter settings if it is UINT16 RW 0x0000 (0yec)
active via Enable filter (Index 0x8000:06 [» 267]).
The possible settings are numbered consecutively.
0: 50 Hz FIR
1: 60 Hz FIR
2:1IR1
3:1IR2
4:1IR3
5:1IR4
6:1IR5
7:1IR6
8:1IR7
9:1IR8
Refer to the Note on setting the filter characteristics
267
80n00:17 User calibration offset |User calibration offset INT16 RW 0x0000 (0yec)
[».245
80n00:18 User calibration gain ~ |User calibration gain INT16 RW 0x4000
[».245] (16384,..)

* Available from Firmware / Rev. see Table Availability [P 245]

Filter

The filters of the EL30xx are activated or deactivated via the CoE index 0x8000:15.

® The filter characteristics are set via index 0x8000:15

1

The filter frequencies are set for all channels of the EL30xx terminals centrally via index 0x8000:15
(channel 1). All other corresponding indices 0x80n0:15 have no parameterization function! The lat-

est firmware version (see status table [P 491]) returns an EtherCAT-compliant error message, if the
filter characteristics of other channels (index 0x80n0:06, 0x80n0:15) are set.

EL30xx
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5.71.3.3

Profile-specific objects (0x6000-0xFFFF)

The profile-specific objects have the same meaning for all EtherCAT slaves that support the profile 5001.

Input data

Index 60n0 Al Inputs (for 0 < n < 3)

Index (hex) |[Name Meaning Data type Flags Default
60n0:0 Al inputs Maximum subindex INT16 RO 0x11 (17 4c)
60n00:01 Underrange Value below measuring range. BOOLEAN RO 0x00 (Oyec)
60n00:02 Overrange Measuring range exceeded. BOOLEAN RO 0x00 (Ogyee)
60n00:03 Limit 1 Limit value monitoring Limit 1 BIT2 RO 0x00 (Oyec)
0: not active
1: value is smaller than limit value 1
2: value is greater than limit value 1
3: value is equal to limit value 1
60n00:05 Limit 2 Limit value monitoring Limit 2 BIT2 RO 0x00 (Ogyec)
0: not active
1: value is smaller than limit value 2
2: value is greater than limit value 2
3: value is equal to limit value 2
60n00:07 Error The error bit is set if the data is invalid (over-range, un- | BOOLEAN RO 0x00 (Oyec)
der-range)
60n0:0F TxPDO State Validity of the data of the associated TxPDO (0 = valid, BOOLEAN RO 0x00 (Oye)
1 = invalid).
60n00:10 TxPDO Toggle The TxPDO toggle is toggled by the slave when the BOOLEAN RO 0x00 (Ogyec)
data of the associated TxPDO is updated.
60n00:11 Value Analog input date INT32 RO 0x0000 (0gec)
Configuration data (vendor-specific)
Index 80nF Al Vendor data (for 0 < n < 3)
Index (hex) |[Name Meaning Data type Flags Default
80nF:0 Al Vendor data Maximum subindex UINT8 RO 0x02 (24ec)
80nF:01 Calibration offset Offset (vendor calibration) INT16 RW 0x0000 (04ec)
80nF:02 Calibration gain Gain (vendor calibration) INT16 RW 0x4000
(16384,,)
Information and diagnostic data
Index 80nE Al Internal data (for 0 < n < 3)
Index (hex) |[Name Meaning Data type Flags Default
80nE:0 Al internal data Maximum subindex UINT8 RO 0x01 (14ec)
80nE:01 ADC raw value ADC raw value UINT32 RO 0x00000000
(Odec)
Index FO00 Modular device profile
Index (hex) |[Name Meaning Data type Flags Default
000:0F Modular device profile |General information for the modular device profile UINT8 RO 0x02 (24ec)
000F:01 Module index distance |Index distance of the objects of the individual channels (UINT16 RO 0x0010 (1644.)
000F:02 Maximum number of  |Number of channels UINT16 RO 0x0004 (44.)
modules
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Index FO08 Code word

Index (hex) |[Name Meaning Data type Flags Default
F008:0 Code word reserved UINT32 RW 0x00000000
(Odec)
Index FO10 Module list
Index (hex) |[Name Meaning Data type Flags Default
010:0F Module list Maximum subindex UINT8 RW 0x04 (44ec)
010F:01 Sublndex 001 Analog input profile (300) UINT32 RW 0x0000012C
(Soodec)
010F:02 Sublindex 002 Analog input profile (300) UINT32 RW 0x0000012C
(300deo)
010F:03 Sublndex 003 Analog input profile (300) UINT32 RW 0x0000012C
(Soodec)
010F:04 Subindex 004 Analog input profile (300) UINT32 RW 0x0000012C
(300dec)
5.71.3.4 Standard objects
Standard objects (0x1000-0x1FFF)
The standard objects have the same meaning for all EtherCAT slaves.
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 0x012C1389
tains the CoE profile used (5001). The Hi-Word con- (19665801,)
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 EL30xx
Index 1009 Hardware version
Index (hex) |[Name Meaning Data type Flags Default
1009:0 Hardware version Hardware version of the EtherCAT slave STRING RO 00
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
Index 100B Bootloader version”
Index (hex) |[Name Meaning Data type Flags Default
100B:0B Bootloader version Bootloader version STRING RO 00

*) from Firmware 20, Revision 0022

EL30xx
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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
1018:01 Vendor ID Vendor ID of the EtherCAT slave UINT32 RO 0x00000002
1018:02 Product code Product code of the EtherCAT slave UINT32 RO 0x0BC03052
1018:03 Revision Revision number of the EtherCAT slave; the low word |UINT32 RO 0x00110000
(bit 0-15) indicates the special terminal number, the
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,
the high byte (bit 8-15) of the low word contains the
week of production, the high word (bit 16-31) is 0
Index 10E2 Manufacturer-specific Identification Code”
Index (hex) |[Name Meaning Data type Flags Default
10E2:0 Manufacturer-specific |Manufacturer specific identification code STRING RO 00
identification code
*) from Firmware 20, Revision 0022
Index 10F0 Backup parameter handling
Index (hex) |[Name Meaning Data type Flags Default
10F0:0 Backup parameter Information for standardised 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 (Ogec)
Index 1800 Al TxPDO-Par Standard Ch.1
Index (hex) |[Name Meaning Data type Flags Default
1800:0 Al TXPDO-Par Stan-  |PDO parameter TxPDO 1 UINT8 RO 0X06 (64ec)
dard Ch.1
1800:06 Exclude TxPDOs Specifies the TxPDOs (index of TxPDO mapping ob- |OCTET- RO 01 1A
jects) that must not be transferred together with Tx- STRINGI2]
PDO 1
Index 1801 Al TxPDO-Par Compact Ch.1
Index (hex) |[Name Meaning Data type Flags Default
1801:0 Al TxPDO-Par Com- |PDO parameter TxPDO 2 UINT8 RO 0x06 (64ec)
pact Ch.1
1801:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 00 1A
jects) that must not be transferred together with Tx- STRINGI[2]
PDO 2
Index 1802 Al TxPDO-Par Standard Ch.2
Index (hex) |[Name Meaning Data type Flags Default
1802:0 Al TXPDO-Par Stan- |PDO parameter TxPDO 3 UINT8 RO 0x06 (64ec)
dard Ch.2
1802:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 03 1A
jects) that must not be transferred together with Tx- STRING|2]
PDO 3
Index 1803 Al TxPDO-Par Compact Ch. 2
Index (hex) |[Name Meaning Data type Flags Default
1803:0 Al TXPDO-Par Com- |PDO parameter TxPDO 4 UINT8 RO 0x06 (64ec)
pact Ch.2
1803:06 Exclude TxPDOs Specifies the TxPDOs (index of TxPDO mapping ob- |OCTET- RO 02 1A
jects) that must not be transferred together with Tx- STRINGI2]
PDO 4
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Index 1804 Al TxPDO-Par Standard Ch.3

Index (hex) |[Name Meaning Data type Flags Default
1804:0 Al TXPDO-Par Stan-  |PDO parameter TxPDO 5 UINT8 RO 0X06 (64ec)
dard Ch.3
1804:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 05 1A
jects) that must not be transferred together with Tx- STRING|2]
PDO 5
Index 1805 Al TxPDO-Par Compact Ch. 3
Index (hex) |[Name Meaning Data type Flags Default
1805:0 Al TXPDO-Par Com- |PDO parameter TxPDO 6 UINT8 RO 0x06 (64ec)
pact Ch.3
1805:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 04 1A
jects) that must not be transferred together with Tx- STRING[2]
PDO 6
Index 1806 Al TxPDO-Par Standard Ch.4
Index (hex) |[Name Meaning Data type Flags Default
1806:0 Al TXPDO-Par Stan-  |PDO parameter TxPDO 7 UINT8 RO 0x06 (B4ec)
dard Ch.4
1806:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 07 1A
jects) that must not be transferred together with Tx- STRING|2]
PDO 7
Index 1807 Al TxPDO-Par Compact Ch. 4
Index (hex) |[Name Meaning Data type Flags Default
1807:0 Al TXPDO-Par Com- |PDO parameter TxPDO 8 UINT8 RO 0x06 (64ec)
pact Ch.4
1807:06 Exclude TxPDOs Specifies the TxPDOs (index of TxPDO mapping ob- |OCTET- RO 06 1A
jects) that must not be transferred together with Tx- STRINGI2]
PDO 8
Index 1A00 Al TxPDO-Map Standard Ch.1
Index (hex) |Name Meaning Data type Flags Default
1A00:0 Al TxPDO-Map Stan- |PDO Mapping TxPDO 1 UINT8 RO 0xO0A (10g4.)
dard Ch.1
1A00:01 Sublndex 001 1. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:01, 1
0x01 (Underrange))
1A00:02 Subindex 002 2. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:02, 1
0x02 (Overrange))
1A00:03 Sublndex 003 3. PDO Mapping entry (object 0x6000 (Al Inputs), entry | UINT32 RO 0x6000:03, 2
0x03 (Limit 1))
1A00:04 Sublndex 004 4. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:05, 2
0x05 (Limit 2))
1A00:05 Sublndex 005 5. PDO Mapping entry (object 0x6000 (Al Inputs), entry | UINT32 RO 0x6000:07, 1
0x07 (Error)
1A00:06 Sublndex 006 6. PDO Mapping entry (1 bit align) UINT32 RO 0x0000:00, 1
1A00:07 Sublndex 007 7. PDO Mapping entry (6 bits align) UINT32 RO 0x0000:00, 6
1A00:08 Sublndex 008 8. PDO Mapping entry (object 0x6000 (Al Inputs), entry | UINT32 RO 0x6000:0F, 1
0xOF (TxPDO State))
1A00:09 Sublindex 009 9. PDO Mapping entry (object 0x6000 (Al Inputs), entry |[UINT32 RO 0x6000:10, 1
0x10 (TxPDO Toggle))
1A00:0A Sublndex 010 10. PDO Mapping entry (object 0x6000 (Al Inputs), en- |UINT32 RO 0x6000:11, 16
try O0x11 (Value))
Index 1A01 Al TxPDO-Map Compact Ch.1
Index (hex) |[Name Meaning Data type Flags Default
1A01:0 Al TXPDO-Map Com- |PDO Mapping TxPDO 2 UINT8 RO 0x01 (146c)
pact Ch.1
1A01:01 Sublindex 001 1. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:11, 16

0x11 (Value))
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Index 1A02 Al TxPDO-Map Standard Ch.2

Index (hex) |[Name Meaning Data type Flags Default
1A02:0 Al TxPDO-Map Stan- |PDO Mapping TxPDO 3 UINT8 RO 0XO0A (104)
dard Ch.2
1A02:01 Sublindex 001 1. PDO Mapping entry (object 0x6010 (Al Inputs), entry [UINT32 RO 0x6010:01, 1
0x01 (Underrange))
1A02:02 Sublndex 002 2. PDO Mapping entry (object 0x6010 (Al Inputs), entry | UINT32 RO 0x6010:02, 1
0x02 (Overrange))
1A02:03 Sublndex 003 3. PDO Mapping entry (object 0x6010 (Al Inputs), entry | UINT32 RO 0x6010:03, 2
0x03 (Limit 1))
1A02:04 Sublndex 004 4. PDO Mapping entry (object 0x6010 (Al Inputs), entry [UINT32 RO 0x6010:05, 2
0x05 (Limit 2))
1A02:05 Sublindex 005 5. PDO Mapping entry (object 0x6010 (Al Inputs), entry [UINT32 RO 0x6010:07, 1
0x07 (Error)
1A02:06 Sublndex 006 6. PDO Mapping entry (1 bit align) UINT32 RO 0x0000:00, 1
1A02:07 Sublndex 007 7. PDO Mapping entry (6 bits align) UINT32 RO 0x0000:00, 6
1A02:08 Sublndex 008 8. PDO Mapping entry (object 0x6010 (Al Inputs), entry [UINT32 RO 0x6010:0F, 1
0xOF (TxPDO State))
1A02:09 Sublndex 009 9. PDO Mapping entry (object 0x6010 (Al Inputs), entry | UINT32 RO 0x6010:10, 1
0x10 (TxPDO Toggle))
1A02:0A Sublindex 010 10. PDO Mapping entry (object 0x6010 (Al Inputs), en- |UINT32 RO 0x6010:11, 16
try 0x11 (Value))
Index 1A03 Al TxPDO-Map Compact Ch.2
Index (hex) |[Name Meaning Data type Flags Default
1A03:0 Al TXPDO-Map Com- |PDO Mapping TxPDO 4 UINT8 RO 0x01 (1460)
pact Ch.2
1A03:01 Subindex 001 1. PDO Mapping entry (object 0x6010 (Al Inputs), entry|UINT32 RO 0x6010:11, 16
0x11 (Value))
Index 1A04 Al TxPDO-Map Standard Ch.3
Index (hex) |[Name Meaning Data type Flags Default
1A04:0 Al TxPDO-Map Stan- |PDO Mapping TxPDO 5 UINT8 RO 0x09 (9gec)
dard Ch.3
1A04:01 Sublndex 001 1. PDO Mapping entry (object 0x6020 (Al Inputs), entry |[UINT32 RO 0x6020:01, 1
0x01 (Underrange))
1A04:02 Sublindex 002 2. PDO Mapping entry (object 0x6020 (Al Inputs), entry |[UINT32 RO 0x6020:02, 1
0x02 (Overrange))
1A04:03 Sublndex 003 3. PDO Mapping entry (object 0x6020 (Al Inputs), entry |UINT32 RO 0x6020:03, 2
0x03 (Limit 1))
1A04:04 Subindex 004 4. PDO Mapping entry (object 0x6020 (Al Inputs), entry|[UINT32 RO 0x6020:05, 2
0x05 (Limit 2))
1A04:05 Sublndex 005 5. PDO Mapping entry (object 0x6020 (Al Inputs), entry | UINT32 RO 0x6020:07, 1
0x07 (Error)
1A04:06 Sublindex 006 6. PDO Mapping entry (1 bit align) UINT32 RO 0x0000:00, 1
1A04:07 Sublndex 007 7. PDO Mapping entry (6 bits align) UINT32 RO 0x0000:00, 6
1A04:08 Sublndex 008 8. PDO Mapping entry (object 0x6020 (Al Inputs), entry | UINT32 RO 0x6020:0F, 1
0xOF (TxPDO State))
1A04:09 Sublndex 009 9. PDO Mapping entry (object 0x6020 (Al Inputs), entry | UINT32 RO 0x6020:10, 1
0x10 (TxPDO Toggle))
1A04:0A Sublndex 010 10. PDO Mapping entry (object 0x6020 (Al Inputs), en- |UINT32 RO 0x6020:11, 16
try 0x11 (Value))
Index 1A05 Al TxPDO-Map Compact Ch.3
Index (hex) |[Name Meaning Data type Flags Default
1A05:0 Al TXPDO-Map Com- |PDO Mapping TxPDO 6 UINT8 RO 0x01 (146c)
pact Ch.3
1A05:01 Sublndex 001 1. PDO Mapping entry (object 0x6020 (Al Inputs), entry|UINT32 RO 0x6020:11, 16
0x11 (Value))
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Index 1A06 Al TxPDO-Map Standard Ch.4

Index (hex) |[Name Meaning Data type Flags Default
1A06:0 Al TxPDO-Map Stan- |PDO Mapping TxPDO 7 UINT8 RO 0XO0A (104)
dard Ch.4

1A06:01 Sublindex 001 1. PDO Mapping entry (object 0x6030 (Al Inputs), entry [UINT32 RO 0x6030:01, 1
0x01 (Underrange))

1A06:02 Sublndex 002 2. PDO Mapping entry (object 0x6030 (Al Inputs), entry | UINT32 RO 0x6030:02, 1
0x02 (Overrange))

1A06:03 Sublindex 003 3. PDO Mapping entry (object 0x6030 (Al Inputs), entry |[UINT32 RO 0x6030:03, 2
0x03 (Limit 1))

1A06:04 Sublndex 004 4. PDO Mapping entry (object 0x6030 (Al Inputs), entry [UINT32 RO 0x6030:05, 2
0x05 (Limit 2))

1A06:05 Sublindex 005 5. PDO Mapping entry (object 0x6030 (Al Inputs), entry [UINT32 RO 0x6030:07, 1
0x07 (Error)

1A06:06 Sublndex 006 6. PDO Mapping entry (1 bit align) UINT32 RO 0x0000:00, 1

1A06:07 Sublndex 007 7. PDO Mapping entry (6 bits align) UINT32 RO 0x0000:00, 6

1A06:08 Sublndex 008 8. PDO Mapping entry (object 0x6030 (Al Inputs), entry [UINT32 RO 0x6030:0F, 1
0xOF (TxPDO State))

1A06:09 Sublndex 009 9. PDO Mapping entry (object 0x6030 (Al Inputs), entry | UINT32 RO 0x6030:10, 1
0x10 (TxPDO Toggle))

1A06:0A Sublindex 010 10. PDO Mapping entry (object 0x6030 (Al Inputs), en- |UINT32 RO 0x6030:11, 16
try 0x11 (Value))

Index 1A07 Al TxPDO-Map Compact Ch.4

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

1A07:0 Al TXPDO-Map Com- |PDO Mapping TxPDO 8 UINT8 RO 0x01 (1460)

pact Ch.4

1A07:01 Subindex 001 1. PDO Mapping entry (object 0x6030 (Al Inputs), entry|UINT32 RO 0x6030:11, 16
0x11 (Value))

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 (44e.)

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 (44ec)
(Inputs)

Index 1C12 RxPDO assign

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

1C12:0 RxPDO assign PDO Assign Outputs UINT8 RW 0x00 (04ec)

Index 1C13 TxPDO assign

For operation on masters other than TwinCAT it must be ensured that the channels are entered in the PDO
assignment (“TxPDO assign”, object 0x1C13) successively.

Index (hex) |[Name Meaning Data type Flags Default
1C13:0 TxPDO assign PDO Assign Inputs UINT8 RW 0x04 (44ec)
1C13:01 Subindex 001 1. allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x1A00
ated TxPDO mapping object) (66564.)
1C13:02 Sublndex 002 2. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x1A02
ated TxPDO mapping object) (66584..)
1C13:03 Subindex 003 3. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x1A04
ated TxPDO mapping object) (66604,.)
1C13:04 Sublndex 004 4. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x1A06
ated TxPDO mapping object) (66624,.)
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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:
» Bit0=0: Free Run
» Bit 0 =1: Synchron with SM 2 Event
« Bit 15 = 0: Standard
» Bit 15 = 1: FastOp mode (CoE deactivated)

UINT16

RW

0x0000 (Oyqc)

1C33:02

Cycle time

Cycle time (in ns):
» Free Run: Cycle time of the local timer
» Synchronous with SM 2 event: Master cycle time
+ DC-Mode: SYNCO/SYNC1 Cycle Time

UINT32

RW

0x000F4240
(1000000,.)

1C33:03

Shift time

Time between SYNCO event and reading of the inputs
(in ns, only DC mode)

UINT32

RO

0x00000000
(Odec)

1C33:04

Sync modes supported

Supported synchronization modes:
» Bit O: free run is supported

» Bit 1: synchronous with SM 2 event is supported
(outputs available)

» Bit 1: synchronous with SM 3 event is supported
(no outputs available)

» Bit2-3 =01: DC mode is supported

« Bit 4-5 = 01: input shift through local event
(outputs available)

» Bit4-5 = 10: input shift with SYNC1 event (no
outputs available)

* Bit 14 = 1: dynamic times (measurement through

writing of Ox1C33:08 [» 274])

UINT16

RO

0xC003
(49155,,)

1C33:05

Minimum cycle time

Minimum cycle time (in ns)

UINT32

RO

0x0000FDES8
(65000dec)

1C33:06

Calc and copy time

Time between reading of the inputs and availability of
the inputs for the master (in ns, only DC mode)

UINT32

RO

0x00000000
(Odec)

1C33:07

Minimum delay time

UINT32

RO

0x00000000
(Odec)

1C33:08

Get cycle time

With this entry the real required process data provision
time can be measured.

» 0: Measurement of the local cycle time is stopped
* 1: Measurement of the local cycle time is started

The entries 0x1C33:03 [P 274], 0x1C33:06 [P 274],
1C33:09 [» 274] are updated with the maximum mea-
sured values.

For a subsequent measurement the measured values
are reset.

UINT16

RW

0x0000 (Oyqc)

1C33:09

Maximum delay time

Time between SYNC1 event and reading of the inputs
(in ns, only DC mode)

UINT32

RO

0x00000000
(Odec)

1C33:0B

SM event missed
counter

Number of missed SM events in OPERATIONAL (DC
mode only)

UINT16

RO

0x0000 (Oyec)

1C33:0C

Cycle exceeded
counter

Number of occasions the cycle time was exceeded in
OPERATIONAL (cycle was not completed in time or
the next cycle began too early)

UINT16

RO

0x0000 (Oyqc)

1C33:0D

Shift too short counter

Number of occasions that the interval between SYNCO
and SYNC1 event was too short (DC mode only)

UINT16

RO

0x0000 (Oyqc)

1C33:20

Sync error

The synchronization was not correct in the last cycle
(outputs were output too late; DC mode only)

BOOLEAN

RO

0x00 (Oy4ec)

Index FO09 password protection

Index (hex)

Name

Meaning

Data type

Flags

Default

009:0F

Password protection

Password protection for user calibration [» 249

UINT32

RW

0x00000000
(Odec)
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5.71.4 EL3008

5.7.1.41 Restore object

Index 1011 Restore default parameters

Index Name Meaning Data type |Flags |Default
(hex)
1011:0 Restore default parame- |Restore default parameters UINT8 RO 0x01 (146c)
ters [P 510
1011:01 | Sublndex 001 If this object is set to “0x64616F6C” in the set value dia- |UINT32 RW  |0x00000000 (0g.)
log, all backup objects are reset to their delivery state.
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5.71.4.2

Configuration data

Index 80n0 Al settings (for 0 < n < 7)

Index (hex) |[Name Meaning Data type Flags |Default
80n0:0 Al Settings Maximum subindex UINT8 RO 0x18 (24 4c)
80n00:01 Enable user scale User scaling is active. BOOLEAN RW 0x00 (Oyec)
[».245
80n00:02 Presentation [ 247] 0: Signed presentation BIT3 RW 0x00 (Oyee)
1: Unsigned presentation
2: Absolute value with MSB as sign
Signed amount representation
80n00:05 Siemens bits [P 248] The S5 bits are displayed in the three low-order bits BOOLEAN RW 0x00 (Ogec)
80n00:06 Enable filter [ 244] Enable filter, which makes PLC-cycle-synchronous BOOLEAN RW 0x01 (146c)
data exchange unnecessary
80n00:07 Enable limit 1 [» 245] |Limit 1 enabled BOOLEAN RW 0x00 (Oyec)
80n00:08 Enable limit 2 [» 245] |Limit 2 enabled BOOLEAN RW 0x00 (Oyec)
80n0:0A Enable user calibration |Enabling of the user calibration BOOLEAN RW 0x00 (Ogec)
[» 2441
80n0:0B Enable vendor calibra- |Enabling of the vendor calibration BOOLEAN RW 0x01 (14ec)
tion [» 244
80n0:0E* Swap limt bits [» 245] |Swap limit bits BOOLEAN RW 0x00 (0yec)
80n00:11 User scale offset User scaling offset INT16 RW 0x0000 (04ec)
244
80n00:12 User scale gain [V 244] Gain of the user scaling. INT32 RW 0x00010000
The gain has a fixed-point representation with the fac- (655364c.)
tor 2776
The value 1 corresponds to 65535, (0x00010000,.,)
and is limited to +/- OX7FFFF.
80n00:13 Limit 1 [» 245] First limit value for setting the status bits INT16 RW 0x0000 (04ec)
80n00:14 Limit 2 [» 245] Second limit value for setting the status bits INT16 RW 0x0000 (04ec)
80n00:15 Filter settings [» 244] |This object determines the digital filter settings if it is UINT16 RW 0x0000 (0yec)
active via Enable filter (Index 0x8000:06 [» 276]).
The possible settings are numbered consecutively.
0: 50 Hz FIR
1: 60 Hz FIR
2:1IR1
3:1IR2
4:1IR3
5:1IR4
6:1IR5
7:1IR6
8:1IR7
9:1IR8
Refer to the Note on setting the filter characteristics
276
80n00:17 User calibration offset |User calibration offset INT16 RW 0x0000 (0yec)
[».245
80n00:18 User calibration gain ~ |User calibration gain INT16 RW 0x4000
[».245] (16384,..)

* Available from Firmware / Rev. see Table Availability [P 245]

Filter

The filters of the EL30xx are activated or deactivated via the CoE index 0x8000:15.

® The filter characteristics are set via index 0x8000:15

1

The filter frequencies are set for all channels of the EL30xx terminals centrally via index 0x8000:15
(channel 1). All other corresponding indices 0x80n0:15 have no parameterization function! The lat-

est firmware version (see status table [P 491]) returns an EtherCAT-compliant error message, if the
filter characteristics of other channels (index 0x80n0:06, 0x80n0:15) are set.

276
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5.71.43

Profile-specific objects (0x6000-0xFFFF)

The profile-specific objects have the same meaning for all EtherCAT slaves that support the profile 5001.

Input data

Index 60n0 Al Inputs (for0 < n < 7)

Index (hex) |[Name Meaning Data type Flags Default
60n0:0 Al inputs Maximum subindex INT16 RO 0x11 (17 4c)
60n00:01 Underrange Value below measuring range. BOOLEAN RO 0x00 (Oyec)
60n00:02 Overrange Measuring range exceeded. BOOLEAN RO 0x00 (Ogyee)
60n00:03 Limit 1 Limit value monitoring Limit 1 BIT2 RO 0x00 (Oyec)
0: not active
1: value is smaller than limit value 1
2: value is greater than limit value 1
3: value is equal to limit value 1
60n00:05 Limit 2 Limit value monitoring Limit 2 BIT2 RO 0x00 (Ogyec)
0: not active
1: value is smaller than limit value 2
2: value is greater than limit value 2
3: value is equal to limit value 2
60n00:07 Error The error bit is set if the data is invalid (over-range, un- | BOOLEAN RO 0x00 (Oyec)
der-range)
60n0:0F TxPDO State Validity of the data of the associated TxPDO (0 = valid, BOOLEAN RO 0x00 (Oye)
1 = invalid).
60n00:10 TxPDO Toggle The TxPDO toggle is toggled by the slave when the BOOLEAN RO 0x00 (Ogyec)
data of the associated TxPDO is updated.
60n00:11 Value Analog input date INT32 RO 0x0000 (0gec)
Configuration data (vendor-specific)
Index 80nF Al Vendor data (for0 < n < 7)
Index (hex) |[Name Meaning Data type Flags Default
80nF:0 Al Vendor data Maximum subindex UINT8 RO 0x02 (24ec)
80nF:01 Calibration offset Offset (vendor calibration) INT16 RW 0x0000 (04ec)
80nF:02 Calibration gain Gain (vendor calibration) INT16 RW 0x4000
(16384,,)
Information and diagnostic data
Index 80nE Al Internal data (for0 < n <7)
Index (hex) |[Name Meaning Data type Flags Default
80nE:0 Al internal data Maximum subindex UINT8 RO 0x01 (14ec)
80nE:01 ADC raw value ADC raw value UINT32 RO 0x00000000
(Odec)
Index FO00 Modular device profile
Index (hex) |[Name Meaning Data type Flags Default
000:0F Modular device profile |General information for the modular device profile UINT8 RO 0x02 (24ec)
000F:01 Module index distance |Index distance of the objects of the individual channels (UINT16 RO 0x0010 (1644.)
000F:02 Maximum number of  |Number of channels UINT16 RO 0x0008 (84ec)
modules
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Index FO08 Code word

Index (hex) |[Name Meaning Data type Flags Default
F008:0 Code word reserved UINT32 RW 0x00000000
(Odec)
Index FO10 Module list
Index (hex) |[Name Meaning Data type Flags Default
010:0F Module list Maximum subindex UINT8 RW 0x08 (84ec)
010F:01 Sublndex 001 Analog input profile (300) UINT32 RW 0x0000012C
(Soodec)
010F:02 Sublindex 002 Analog input profile (300) UINT32 RW 0x0000012C
(300deo)
010F:03 Sublndex 003 Analog input profile (300) UINT32 RW 0x0000012C
(Soodec)
010F:04 Subindex 004 Analog input profile (300) UINT32 RW 0x0000012C
(300dec)
010F:05 Sublndex 005 Analog input profile (300) UINT32 RW 0x0000012C
(Soodec)
F010:06 Sublindex 006 Analog input profile (300) UINT32 RW 0x0000012C
(300dec)
010F:07 Sublndex 007 Analog input profile (300) UINT32 RW 0x0000012C
(300dec)
010F:08 Sublindex 008 Analog input profile (300) UINT32 RW 0x0000012C
(300dec)
57144 Standard objects
Standard objects (0x1000-0x1FFF)
The standard objects have the same meaning for all EtherCAT slaves.
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 0x012C1389
tains the CoE profile used (5001). The Hi-Word con- (19665801 4,)
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 EL30xx
Index 1009 Hardware version
Index (hex) |[Name Meaning Data type Flags Default
1009:0 Hardware version Hardware version of the EtherCAT slave STRING RO 00
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
Index 100B Bootloader version”
Index (hex) |[Name Meaning Data type Flags Default
100B:0B Bootloader version Bootloader version STRING RO 00
*) from Firmware 20, Revision 0022
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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
1018:01 Vendor ID Vendor ID of the EtherCAT slave UINT32 RO 0x00000002
1018:02 Product code Product code of the EtherCAT slave UINT32 RO 0x0BC03052
1018:03 Revision Revision number of the EtherCAT slave; the low word |UINT32 RO 0x00110000
(bit 0-15) indicates the special terminal number, the
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,
the high byte (bit 8-15) of the low word contains the
week of production, the high word (bit 16-31) is 0
Index 10E2 Manufacturer-specific Identification Code”
Index (hex) |[Name Meaning Data type Flags Default
10E2:0 Manufacturer-specific |Manufacturer specific identification code STRING RO 00
identification code
*) from Firmware 20, Revision 0022
Index 10F0 Backup parameter handling
Index (hex) |[Name Meaning Data type Flags Default
10F0:0 Backup parameter Information for standardised 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 (Ogec)
Index 1800 Al TxPDO-Par Standard Ch.1
Index (hex) |[Name Meaning Data type Flags Default
1800:0 Al TXPDO-Par Stan-  |PDO parameter TxPDO 1 UINT8 RO 0X06 (64ec)
dard Ch.1
1800:06 Exclude TxPDOs Specifies the TxPDOs (index of TxPDO mapping ob- |OCTET- RO 01 1A
jects) that must not be transferred together with Tx- STRINGI2]
PDO 1
Index 1801 Al TxPDO-Par Compact Ch.1
Index (hex) |[Name Meaning Data type Flags Default
1801:0 Al TxPDO-Par Com- |PDO parameter TxPDO 2 UINT8 RO 0x06 (64ec)
pact Ch.1
1801:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 00 1A
jects) that must not be transferred together with Tx- STRINGI[2]
PDO 2
Index 1802 Al TxPDO-Par Standard Ch.2
Index (hex) |[Name Meaning Data type Flags Default
1802:0 Al TXPDO-Par Stan- |PDO parameter TxPDO 3 UINT8 RO 0x06 (64ec)
dard Ch.2
1802:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 03 1A
jects) that must not be transferred together with Tx- STRING|2]
PDO 3
Index 1803 Al TxPDO-Par Compact Ch. 2
Index (hex) |[Name Meaning Data type Flags Default
1803:0 Al TXPDO-Par Com- |PDO parameter TxPDO 4 UINT8 RO 0x06 (64ec)
pact Ch.2
1803:06 Exclude TxPDOs Specifies the TxPDOs (index of TxPDO mapping ob- |OCTET- RO 02 1A
jects) that must not be transferred together with Tx- STRINGI2]
PDO 4
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Index 1804 Al TxPDO-Par Standard Ch.3

Index (hex) |[Name Meaning Data type Flags Default
1804:0 Al TXPDO-Par Stan-  |PDO parameter TxPDO 5 UINT8 RO 0X06 (64ec)
dard Ch.3
1804:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 05 1A
jects) that must not be transferred together with Tx- STRING|2]
PDO 5
Index 1805 Al TxPDO-Par Compact Ch. 3
Index (hex) |[Name Meaning Data type Flags Default
1805:0 Al TXPDO-Par Com- |PDO parameter TxPDO 6 UINT8 RO 0x06 (64ec)
pact Ch.3
1805:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 04 1A
jects) that must not be transferred together with Tx- STRING[2]
PDO 6
Index 1806 Al TxPDO-Par Standard Ch.4
Index (hex) |[Name Meaning Data type Flags Default
1806:0 Al TXPDO-Par Stan-  |PDO parameter TxPDO 7 UINT8 RO 0x06 (B4ec)
dard Ch.4
1806:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 07 1A
jects) that must not be transferred together with Tx- STRING|2]
PDO 7
Index 1807 Al TxPDO-Par Compact Ch. 4
Index (hex) |[Name Meaning Data type Flags Default
1807:0 Al TXPDO-Par Com- |PDO parameter TxPDO 8 UINT8 RO 0x06 (64ec)
pact Ch.4
1807:06 Exclude TxPDOs Specifies the TxPDOs (index of TxPDO mapping ob- |OCTET- RO 06 1A
jects) that must not be transferred together with Tx- STRINGI2]
PDO 8
Index 1808 Al TxPDO-Par Standard Ch.5
Index (hex) |Name Meaning Data type Flags Default
1808:0 Al TxPDO-Par Stan- |PDO parameter TxPDO 9 UINT8 RO 0x06 (64ec)
dard Ch.5
1808:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 09 1A
jects) that must not be transferred together with Tx- STRINGI2]
PDO 9
Index 1809 Al TxPDO-Par Compact Ch. 5
Index (hex) |[Name Meaning Data type Flags Default
1809:0 Al TXPDO-Par Com- |PDO parameter TxPDO 10 UINT8 RO 0x06 (64ec)
pact Ch.5
1809:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 08 1A
jects) that must not be transferred together with Tx- STRING|2]
PDO 10
Index 180A Al TxPDO-Par Standard Ch.6
Index (hex) |[Name Meaning Data type Flags Default
180A:0 Al TXPDO-Par Stan- |PDO parameter TxPDO 11 UINT8 RO 0x06 (64ec)
dard Ch.6
180A:06 Exclude TxPDOs Specifies the TxPDOs (index of TxPDO mapping ob- |OCTET- RO 0B 1A
jects) that must not be transferred together with Tx- STRINGI2]
PDO 11
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Index 180B Al TxPDO-Par Compact Ch.6

Index (hex) |[Name Meaning Data type Flags Default
180:0B Al TXPDO-Par Com- |PDO parameter TxPDO 12 UINT8 RO 0X06 (64ec)
pact Ch.6
180B:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 0A 1A
jects) that must not be transferred together with Tx- STRING|2]
PDO 12
Index 180C Al TxPDO-Par Standard Ch.7
Index (hex) |[Name Meaning Data type Flags Default
180C:0 Al TXPDO-Par Stan-  |PDO parameter TxPDO 13 UINT8 RO 0x06 (64ec)
dard Ch.7
180C:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 0D 1A
jects) that must not be transferred together with Tx- STRING[2]
PDO 13
Index 180D Al TxPDO-Par Compact Ch.7
Index (hex) |[Name Meaning Data type Flags Default
180D:0 Al TXPDO-Par Com- |PDO parameter TxPDO 14 UINT8 RO 0x06 (B4ec)
pact Ch.7
180D:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO 0C 1A
jects) that must not be transferred together with Tx- STRING|2]
PDO 14
Index 180E Al TxPDO-Par Standard Ch.8
Index (hex) |[Name Meaning Data type Flags Default
180:0E* Al TXPDO-Par Stan-  |PDO parameter TxPDO 15 UINT8 RO 0x06 (64ec)
dard Ch.8
180E:06 Exclude TxPDOs Specifies the TxPDOs (index of TxPDO mapping ob- |OCTET- RO OF 1A
jects) that must not be transferred together with Tx- STRING[2]
PDO 15
Index 180F Al TxPDO-Par Compact Ch.8
Index (hex) |Name Meaning Data type Flags Default
180:0F Al TXxPDO-Par Com- |PDO parameter TxPDO 16 UINT8 RO 0x06 (64ec)
pact Ch.8
F180:06 Exclude TxPDOs Specifies the TxPDOs (index of TXPDO mapping ob- |OCTET- RO OE 1A
jects) that must not be transferred together with Tx- STRINGI2]
PDO 16
EL30xx Version: 5.4 281




Commissioning

BECKHOFF

Index 1A00 Al TxPDO-Map Standard Ch.1

Index (hex) |[Name Meaning Data type Flags Default
1A00:0 Al TxPDO-Map Stan- |PDO Mapping TxPDO 1 UINT8 RO 0XO0A (104)
dard Ch.1
1A00:01 Sublindex 001 1. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:01, 1
0x01 (Underrange))
1A00:02 Sublndex 002 2. PDO Mapping entry (object 0x6000 (Al Inputs), entry | UINT32 RO 0x6000:02, 1
0x02 (Overrange))
1A00:03 Sublndex 003 3. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:03, 2
0x03 (Limit 1))
1A00:04 Sublndex 004 4. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:05, 2
0x05 (Limit 2))
1A00:05 Sublindex 005 5. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:07, 1
0x07 (Error)
1A00:06 Sublndex 006 6. PDO Mapping entry (1 bit align) UINT32 RO 0x0000:00, 1
1A00:07 Sublndex 007 7. PDO Mapping entry (6 bits align) UINT32 RO 0x0000:00, 6
1A00:08 Sublndex 008 8. PDO Mapping entry (object 0x6000 (Al Inputs), entry [UINT32 RO 0x6000:0F, 1
OxOF (TxPDO State))
1A00:09 Sublndex 009 9. PDO Mapping entry (object 0x6000 (Al Inputs), entry | UINT32 RO 0x6000:10, 1
0x10 (TxPDO Toggle))
1A00:0A Sublindex 010 10. PDO Mapping entry (object 0x6000 (Al Inputs), en- |UINT32 RO 0x6000:11, 16
try 0x11 (Value))
Index 1A01 Al TxPDO-Map Compact Ch.1
Index (hex) |[Name Meaning Data type Flags Default
1A01:0 Al TXPDO-Map Com- |PDO Mapping TxPDO 2 UINT8 RO 0x01 (1460)
pact Ch.1
1A01:01 Subindex 001 1. PDO Mapping entry (object 0x6000 (Al Inputs), entry|[UINT32 RO 0x6000:11, 16
0x11 (Value))
Index 1A02 Al TxPDO-Map Standard Ch.2
Index (hex) |[Name Meaning Data type Flags Default
1A02:0 Al TXxPDO-Map Stan- |PDO Mapping TxPDO 3 UINT8 RO 0xO0A (10g4)
dard Ch.2
1A02:01 Sublndex 001 1. PDO Mapping entry (object 0x6010 (Al Inputs), entry [UINT32 RO 0x6010:01, 1
0x01 (Underrange))
1A02:02 Sublindex 002 2. PDO Mapping entry (object 0x6010 (Al Inputs), entry |[UINT32 RO 0x6010:02, 1
0x02 (Overrange))
1A02:03 Sublndex 003 3. PDO Mapping entry (object 0x6010 (Al Inputs), entry | UINT32 RO 0x6010:03, 2
0x03 (Limit 1))
1A02:04 Sublndex 004 4. PDO Mapping entry (object 0x6010 (Al Inputs), entry [UINT32 RO 0x6010:05, 2
0x05 (Limit 2))
1A02:05 Sublndex 005 5. PDO Mapping entry (object 0x6010 (Al Inputs), entry | UINT32 RO 0x6010:07, 1
0x07 (Error)
1A02:06 Sublndex 006 6. PDO Mapping entry (1 bit align) UINT32 RO 0x0000:00, 1
1A02:07 Sublndex 007 7. PDO Mapping entry (6 bits align) UINT32 RO 0x0000:00, 6
1A02:08 Sublndex 008 8. PDO Mapping entry (object 0x6010 (Al Inputs), entry | UINT32 RO 0x6010:0F, 1
0xOF (TxPDO State))
1A02:09 Sublndex 009 9. PDO Mapping entry (object 0x6010 (Al Inputs), entry | UINT32 RO 0x6010:10, 1
0x10 (TxPDO Toggle))
1A02:0A Sublndex 010 10. PDO Mapping entry (object 0x6010 (Al Inputs), en- |[UINT32 RO 0x6010:11, 16
try 0x11 (Value))
Index 1A03 Al TxPDO-Map Compact Ch.2
Index (hex) |[Name Meaning Data type Flags Default
1A03:0 Al TXPDO-Map Com- |PDO Mapping TxPDO 4 UINT8 RO 0x01 (146c)
pact Ch.2
1A03:01 Sublndex 001 1. PDO Mapping entry (object 0x6010 (Al Inputs), entry|UINT32 RO 0x6010:11, 16

0x11 (Value))
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Index 1A04 Al TxPDO-Map Standard Ch.3

Index (hex) |[Name Meaning Data type Flags Default
1A04:0 Al TxPDO-Map Stan- |PDO Mapping TxPDO 5 UINT8 RO 0x09 (9gec)
dard Ch.3
1A04:01 Sublindex 001 1. PDO Mapping entry (object 0x6020 (Al Inputs), entry [UINT32 RO 0x6020:01, 1
0x01 (Underrange))
1A04:02 Sublndex 002 2. PDO Mapping entry (object 0x6020 (Al Inputs), entry | UINT32 RO 0x6020:02, 1
0x02 (Overrange))
1A04:03 Sublndex 003 3. PDO Mapping entry (object 0x6020 (Al Inputs), entry | UINT32 RO 0x6020:03, 2
0x03 (Limit 1))
1A04:04 Sublndex 004 4. PDO Mapping entry (object 0x6020 (Al Inputs), entry [UINT32 RO 0x6020:05, 2
0x05 (Limit 2))
1A04:05 Sublindex 005 5. PDO Mapping entry (object 0x6020 (Al Inputs), entry [UINT32 RO 0x6020:07, 1
0x07 (Error)
1A04:06 Sublndex 006 6. PDO Mapping entry (1 bit align) UINT32 RO 0x0000:00, 1
1A04:07 Sublndex 007 7. PDO Mapping entry (6 bits align) UINT32 RO 0x0000:00, 6
1A04:08 Sublndex 008 8. PDO Mapping entry (object 0x6020 (Al Inputs), entry [UINT32 RO 0x6020:0F, 1
0xOF (TxPDO State))
1A04:09 Sublndex 009 9. PDO Mapping entry (object 0x6020 (Al Inputs), entry | UINT32 RO 0x6020:10, 1
0x10 (TxPDO Toggle))
1A04:0A Sublindex 010 10. PDO Mapping entry (object 0x6020 (Al Inputs), en- |UINT32 RO 0x6020:11, 16
try 0x11 (Value))
Index 1A05 Al TxPDO-Map Compact Ch.3
Index (hex) |[Name Meaning Data type Flags Default
1A05:0 Al TXPDO-Map Com- |PDO Mapping TxPDO 6 UINT8 RO 0x01 (1460)
pact Ch.3
1A05:01 Sublndex 001 1. PDO Mapping entry (object 0x6020 (Al Inputs), entry |[UINT32 RO 0x6020:11, 16
0x11 (Value))
Index 1A06 Al TxPDO-Map Standard Ch.4
Index (hex) |[Name Meaning Data type Flags Default
1A06:0 Al TXxPDO-Map Stan- |PDO Mapping TxPDO 7 UINT8 RO 0xO0A (10g4)
dard Ch.4
1A06:01 Sublndex 001 1. PDO Mapping entry (object 0x6030 (Al Inputs), entry |[UINT32 RO 0x6030:01, 1
0x01 (Underrange))
1A06:02 Subindex 002 2. PDO Mapping entry (object 0x6030 (Al Inputs), entry [UINT32 RO 0x6030:02, 1
0x02 (Overrange))
1A06:03 Sublndex 003 3. PDO Mapping entry (object 0x6030 (Al Inputs), entry | UINT32 RO 0x6030:03, 2
0x03 (Limit 1))
1A06:04 Subindex 004 4. PDO Mapping entry (object 0x6030 (Al Inputs), entry|UINT32 RO 0x6030:05, 2
0x05 (Limit 2))
1A06:05 Sublndex 005 5. PDO Mapping entry (object 0x6030 (Al Inputs), entry | UINT32 RO 0x6030:07, 1
0x07 (Error)
1A06:06 Sublindex 006 6. PDO Mapping entry (1 bit align) UINT32 RO 0x0000:00, 1
1A06:07 Sublndex 007 7. PDO Mapping entry (6 bits align) UINT32 RO 0x0000:00, 6
1A06:08 Sublndex 008 8. PDO Mapping entry (object 0x6030 (Al Inputs), entry | UINT32 RO 0x6030:0F, 1
0xOF (TxPDO State))
1A06:09 Sublindex 009 9. PDO Mapping entry (object 0x6030 (Al Inputs), entry [UINT32 RO 0x6030:10, 1
0x10 (TxPDO Toggle))
1A06:0A Sublndex 010 10. PDO Mapping entry (object 0x6030 (Al Inputs), en- |[UINT32 RO 0x6030:11, 16
try 0x11 (Value))
Index 1A07 Al TxPDO-Map Compact Ch.4
Index (hex) |[Name Meaning Data type Flags Default
1A07:0 Al TXPDO-Map Com- |PDO Mapping TxPDO 8 UINT8 RO 0x01 (146c)
pact Ch.4
1A07:01 Sublndex 001 1. PDO Mapping entry (object 0x6030 (Al Inputs), entry|UINT32 RO 0x6030:11, 16
0x11 (Value))
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Index 1A08 Al TxPDO-Map Standard Ch.5

Index (hex) |[Name Meaning Data type Flags Default
1A08:0 Al TxPDO-Map Stan- |PDO Mapping TxPDO 9 UINT8 RO 0x09 (9gec)
dard Ch.5
1A08:01 Sublindex 001 1. PDO Mapping entry (object 0x6040 (Al Inputs), entry [UINT32 RO 0x6040:01, 1
0x01 (Underrange))
1A08:02 Sublndex 002 2. PDO Mapping entry (object 0x6040 (Al Inputs), entry |UINT32 RO 0x6040:02, 1
0x02 (Overrange))
1A08:03 Subindex 003 3. PDO Mapping entry (object 0x6040 (Al Inputs), entry [UINT32 RO 0x6040:03, 2
0x03 (Limit 1))
1A08:04 Sublndex 004 4. PDO Mapping entry (object 0x6040 (Al Inputs), entry [UINT32 RO 0x6040:05, 2
0x05 (Limit 2))
1A08:05 Sublindex 005 5. PDO Mapping entry (object 0x6040 (Al Inputs), entry [UINT32 RO 0x6040:07, 1
0x07 (Error)
1A08:06 Sublndex 006 6. PDO Mapping entry (1 bit align) UINT32 RO 0x0000:00, 1
1A08:07 Sublndex 007 7. PDO Mapping entry (6 bits align) UINT32 RO 0x0000:00, 6
1A08:08 Sublndex 008 8. PDO Mapping entry (object 0x6040 (Al Inputs), entry [UINT32 RO 0x6040:0F, 1
0xOF (TxPDO State))
1A08:09 Sublndex 009 9. PDO Mapping entry (object 0x6040 (Al Inputs), entry | UINT32 RO 0x6040:10, 1
0x10 (TxPDO Toggle))
1A08:0A Sublindex 010 10. PDO Mapping entry (object 0x6040 (Al Inputs), en- |UINT32 RO 0x6040:11, 16
try 0x11 (Value))
Index 1A09 Al TxPDO-Map Compact Ch.5
Index (hex) |[Name Meaning Data type Flags Default
1A09:0 Al TXPDO-Map Com- |PDO Mapping TxPDO 10 UINT8 RO 0x01 (1460)
pact Ch.5
1A09:01 Subindex 001 1. PDO Mapping entry (object 0x6040 (Al Inputs), entry |[UINT32 RO 0x6040:11, 16
0x11 (Value))
Index 1A0A Al TxPDO-Map Standard Ch.6
Index (hex) |[Name Meaning Data type Flags Default
1A0A:0 Al TXPDO-Map Stan- |PDO Mapping TxPDO 11 UINT8 RO 0%09 (9gec)
dard Ch.6
1A0A:01 Sublndex 001 1. PDO Mapping entry (object 0x6050 (Al Inputs), entry |[UINT32 RO 0x6050:01, 1
0x01 (Underrange))
1A0A:02 Subindex 002 2. PDO Mapping entry (object 0x6050 (Al Inputs), entry [UINT32 RO 0x6050:02, 1
0x02 (Overrange))
1A0A:03 Sublndex 003 3. PDO Mapping entry (object 0x6050 (Al Inputs), entry | UINT32 RO 0x6050:03, 2
0x03 (Limit 1))
1A0A:04 Subindex 004 4. PDO Mapping entry (object 0x6050 (Al Inputs), entry|[UINT32 RO 0x6050:05, 2
0x05 (Limit 2))
1A0A:05 Sublndex 005 5. PDO Mapping entry (object 0x6050 (Al Inputs), entry | UINT32 RO 0x6050:07, 1
0x07 (Error)
1A0A:06 Sublndex 006 6. PDO Mapping entry (1 bit align) UINT32 RO 0x0000:00, 1
1A0A:07 Sublndex 007 7. PDO Mapping entry (6 bits align) UINT32 RO 0x0000:00, 6
1A0A:08 Sublndex 008 8. PDO Mapping entry (object 0x6050 (Al Inputs), entry | UINT32 RO 0x6050:0F, 1
0xOF (TxPDO State))
1A0A:09 Sublndex 009 9. PDO Mapping entry (object 0x6050 (Al Inputs), entry | UINT32 RO 0x6050:10, 1
0x10 (TxPDO Toggle))
1A0A:0A Sublndex 010 10. PDO Mapping entry (object 0x6050 (Al Inputs), en- |[UINT32 RO 0x6050:11, 16
try 0x11 (Value))
Index 1A0B Al TxPDO-Map Compact Ch.6
Index (hex) |[Name Meaning Data type Flags Default
1A0B:0 Al TXPDO-Map Com- |PDO Mapping TxPDO 12 UINT8 RO 0x01 (146c)
pact Ch.6
1A0B:01 Sublndex 001 1. PDO Mapping entry (object 0x6050 (Al Inputs), entry|UINT32 RO 0x6050:11, 16

0x11 (Value))
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Index 1A0C Al TxPDO-Map Standard Ch.7

Index (hex) |[Name Meaning Data type Flags Default
1A0C:0 Al TXPDO-Map Stan- |PDO Mapping TxPDO 13 UINT8 RO 0x09 (9gec)
dard Ch.7
1A0C:01 Sublindex 001 1. PDO Mapping entry (object 0x6060 (Al Inputs), entry [UINT32 RO 0x6060:01, 1
0x01 (Underrange))
1A0C:02 Sublndex 002 2. PDO Mapping entry (object 0x6060 (Al Inputs), entry | UINT32 RO 0x6060:02, 1
0x02 (Overrange))
1A0C:03 Sublindex 003 3. PDO Mapping entry (object 0x6060 (Al Inputs), entry |[UINT32 RO 0x6060:03, 2
0x03 (Limit 1))
1A0C:04 Sublndex 004 4. PDO Mapping entry (object 0x6060 (Al Inputs), entry [UINT32 RO 0x6060:05, 2
0x05 (Limit 2))
1A0C:05 Sublindex 005 5. PDO Mapping entry (object 0x6060 (Al Inputs), entry [UINT32 RO 0x6060:07, 1
0x07 (Error)
1A0C:06 Sublndex 006 6. PDO Mapping entry (1 bit align) UINT32 RO 0x0000:00, 1
1A0C:07 Sublndex 007 7. PDO Mapping entry (6 bits align) UINT32 RO 0x0000:00, 6
1A0C:08 Sublndex 008 8. PDO Mapping entry (object 0x6060 (Al Inputs), entry [UINT32 RO 0x6060:0F, 1
0xOF (TxPDO State))
1A0C:09 Sublindex 009 9. PDO Mapping entry (object 0x6060 (Al Inputs), entry |[UINT32 RO 0x6060:10, 1
0x10 (TxPDO Toggle))
1A0C:0A Sublindex 010 10. PDO Mapping entry (object 0x6060 (Al Inputs), en- |UINT32 RO 0x6060:11, 16
try 0x11 (Value))
Index 1A0D Al TxPDO-Map Compact Ch.7
Index (hex) |[Name Meaning Data type Flags Default
1A0D:0 Al TXPDO-Map Com- |PDO Mapping TxPDO 14 UINT8 RO 0x01 (1460)
pact Ch.7
1A0D:01 Subindex 001 1. PDO Mapping entry (object 0x6060 (Al Inputs), entry|UINT32 RO 0x6060:11, 16
0x11 (Value))
Index 1AOE Al TxPDO-Map Standard Ch.8
Index (hex) |[Name Meaning Data type Flags Default
1A0E:0 Al TxPDO-Map Stan- |PDO Mapping TxPDO 15 UINT8 RO 0x09 (9gec)
dard Ch.8
1A0QE:01 Sublndex 001 1. PDO Mapping entry (object 0x6070 (Al Inputs), entry [UINT32 RO 0x6070:01, 1
0x01 (Underrange))
1A0E:02 Sublindex 002 2. PDO Mapping entry (object 0x6070 (Al Inputs), entry |[UINT32 RO 0x6070:02, 1
0x02 (Overrange))
1A0E:03 Sublndex 003 3. PDO Mapping entry (object 0x6070 (Al Inputs), entry | UINT32 RO 0x6070:03, 2
0x03 (Limit 1))
1A0E:04 Subindex 004 4. PDO Mapping entry (object 0x6070 (Al Inputs), entry|[UINT32 RO 0x6070:05, 2
0x05 (Limit 2))
1AQE:05 Sublndex 005 5. PDO Mapping entry (object 0x6070 (Al Inputs), entry |UINT32 RO 0x6070:07, 1
0x07 (Error)
1AQE:06 Sublndex 006 6. PDO Mapping entry (1 bit align) UINT32 RO 0x0000:00, 1
1AQE:07 Sublndex 007 7. PDO Mapping entry (6 bits align) UINT32 RO 0x0000:00, 6
1AQE:08 Sublndex 008 8. PDO Mapping entry (object 0x6070 (Al Inputs), entry | UINT32 RO 0x6070:0F, 1
0xOF (TxPDO State))
1AQE:09 Sublndex 009 9. PDO Mapping entry (object 0x6070 (Al Inputs), entry | UINT32 RO 0x6070:10, 1
0x10 (TxPDO Toggle))
1AQ0E:0A Sublndex 010 10. PDO Mapping entry (object 0x6070 (Al Inputs), en- |[UINT32 RO 0x6070:11, 16
try 0x11 (Value))
Index 1AOF Al TxPDO-Map Compact Ch.8
Index (hex) |[Name Meaning Data type Flags Default
1A0F:0 Al TXPDO-Map Com- |PDO Mapping TxPDO 16 UINT8 RO 0x01 (146c)
pact Ch.8
1A0F:01 Sublndex 001 1. PDO Mapping entry (object 0x6070 (Al Inputs), entry|UINT32 RO 0x6070:11, 16
0x11 (Value))
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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 Subindex 002 Sync-Manager Type Channel 2: Mailbox Read UINT8 RO 0x02 (244c)

1C00:03 Subindex 003 Sync-Manager Type Channel 3: Process Data Write UINT8 RO 0x03 (34ec)
(Outputs)

1C00:04 Sublndex 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 0x00 (Oyee)

Index 1C13 TxPDO assign

For operation on masters other than TwinCAT it must be ensured that the channels are entered in the PDO
assignment (“TxPDO assign”, object 0x1C13) successively.

Index (hex) |[Name Meaning Data type Flags |Default
1C13:0 TxPDO assign PDO Assign Inputs UINT8 RW 0x08 (84ec)
1C13:01 Subindex 001 1%t allocated TxPDO (contains the index of the associ- |UINT16 RW 0x1A00
ated TxPDO mapping object) (66564c.)
1C13:02 Subindex 002 2" allocated TxPDO (contains the index of the associ- [UINT16 RW 0x1A02
ated TxPDO mapping object) (6658.)
1C13:03 Sublindex 003 3" allocated TxPDO (contains the index of the associ- |UINT16 RW 0x1A04
ated TxPDO mapping object) (66604,.)
1C13:04 Subindex 004 4™ allocated TxPDO (contains the index of the associ- |UINT16 RW 0x1A06
ated TxPDO mapping object) (6662,.)
1C13:05 Subindex 005 5" allocated TxPDO (contains the index of the associ- |UINT16 RW 0x1A08
ated TxPDO mapping object) (6664..)
1C13:06 Subindex 006 6" allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x1A0A
ated TxPDO mapping object) (66664,.)
1C13:07 Sublndex 007 7" allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x1A0C
ated TxPDO mapping object) (6668,..)
1C13:08 Subindex 008 8" allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x1AQOE
ated TxPDO mapping object) (66704e.)
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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:
» Bit0=0: Free Run
» Bit 0 =1: Synchron with SM 2 Event
« Bit 15 = 0: Standard
» Bit 15 = 1: FastOp mode (CoE deactivated)

UINT16

RW

0x0000 (Oyqc)

1C33:02

Cycle time

Cycle time (in ns):
» Free Run: Cycle time of the local timer
» Synchronous with SM 2 event: Master cycle time
+ DC-Mode: SYNCO/SYNC1 Cycle Time

UINT32

RW

0x000F4240
(1000000,.)

1C33:03

Shift time

Time between SYNCO event and reading of the inputs
(in ns, only DC mode)

UINT32

RO

0x00000000
(Odec)

1C33:04

Sync modes supported

Supported synchronization modes:
» Bit O: free run is supported

» Bit 1: synchronous with SM 2 event is supported
(outputs available)

» Bit 1: synchronous with SM 3 event is supported
(no outputs available)

» Bit2-3 =01: DC mode is supported

« Bit 4-5 = 01: input shift through local event
(outputs available)

» Bit4-5 = 10: input shift with SYNC1 event (no
outputs available)

* Bit 14 = 1: dynamic times (measurement through

writing of 0x1C33:08 [P 287])

UINT16

RO

0xC003
(49155,,)

1C33:05

Minimum cycle time

Minimum cycle time (in ns)

UINT32

RO

0x0000FDES8
(65000dec)

1C33:06

Calc and copy time

Time between reading of the inputs and availability of
the inputs for the master (in ns, only DC mode)

UINT32

RO

0x00000000
(Odec)

1C33:07

Minimum delay time

UINT32

RO

0x00000000
(Odec)

1C33:08

Get cycle time

With this entry the real required process data provision
time can be measured.

» 0: Measurement of the local cycle time is stopped
* 1: Measurement of the local cycle time is started

The entries 0x1C33:03 [P 287], 0x1C33:06 [P 287],
1C33:09 [» 287] are updated with the maximum mea-
sured values.

For a subsequent measurement the measured values
are reset.

UINT16

RW

0x0000 (Oyqc)

1C33:09

Maximum delay time

Time between SYNC1 event and reading of the inputs
(in ns, only DC mode)

UINT32

RO

0x00000000
(Odec)

1C33:0B

SM event missed
counter

Number of missed SM events in OPERATIONAL (DC
mode only)

UINT16

RO

0x0000 (Oyec)

1C33:0C

Cycle exceeded
counter

Number of occasions the cycle time was exceeded in
OPERATIONAL (cycle was not completed in time or
the next cycle began too early)

UINT16

RO

0x0000 (Oyqc)

1C33:0D

Shift too short counter

Number of occasions that the interval between SYNCO
and SYNC1 event was too short (DC mode only)

UINT16

RO

0x0000 (Oyqc)

1C33:20

Sync error

The synchronization was not correct in the last cycle
(outputs were output too late; DC mode only)

BOOLEAN

RO

0x00 (Oy4ec)

Index FO09 password protection

Index (hex)

Name

Meaning

Data type

Flags

Default

009:0F

Password protection

Password protection for user calibration [» 249

UINT32

RW

0x00000000
(Odec)

EL30xx
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5.7.2 EL301x

5.7.21 EL3011

5.7.21.1 Restore object

Index 1011 Restore default parameters

Index Name Meaning Data type |Flags |Default
(hex)
1011:0 Restore default parame- |Restore default parameters UINT8 RO 0x01 (14ec)
ters [P 510
1011:01 |Subindex 001 If this object is set to “0x64616F6C” in the set value dia- |UINT32 RW  |0x00000000 (0Og.)
log, all backup objects are reset to their delivery state.

288 Version: 5.4 EL30xx
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5.7.2.1.2

Configuration data

Index 8000 Al Settings

Index (hex) |[Name Meaning Data type Flags |Default
8000:0 Al Settings Maximum subindex UINT8 RO 0x18 (244..)
8000:01 Enable user scale User scaling is active. BOOLEAN RW 0x00 (Oyec)
[».245
8000:02 Presentation [ 247] 0: Signed presentation BIT3 RW 0x00 (Oyee)
1: Unsigned presentation
2: Absolute value with MSB as sign
Signed amount representation
8000:05 Siemens bits [P 248] The S5 bits are displayed in the three low-order bits BOOLEAN RW 0x00 (Ogec)
8000:06 Enable filter [ 244] Enable filter, which makes PLC-cycle-synchronous BOOLEAN RW 0x01 (146c)
data exchange unnecessary
8000:07 Enable limit 1 [» 245] |Limit 1 enabled BOOLEAN RW 0x00 (Oyec)
8000:08 Enable limit 2 [» 245] |Limit 2 enabled BOOLEAN RW 0x00 (Oyec)
8000:0A Enable user calibration |Enabling of the user calibration BOOLEAN RW 0x00 (Ogec)
[» 2441
8000:0B Enable vendor calibra- |Enabling of the vendor calibration BOOLEAN RW 0x01 (14ec)
tion [» 244
8000:0E* Swap limt bits [» 245] |Swap limit bits BOOLEAN RW 0x00 (0yec)
8000:11 User scale offset User scaling offset INT16 RW 0x0000 (04ec)
[» 2441
8000:12 User scale gain [V 244] Gain of the user scaling. INT32 RW 0x00010000
The gain has a fixed-point representation with the fac- (655364c.)
tor 2776
The value 1 corresponds to 65535, (0x00010000,.,)
and is limited to +/- OX7FFFF.
8000:13 Limit 1 [» 245] First limit value for setting the status bits INT16 RW 0x0000 (04ec)
8000:14 Limit 2 [» 245] Second limit value for setting the status bits INT16 RW 0x0000 (04ec)
8000:15 Filter settings [» 244] |This object determines the digital filter settings if it is UINT16 RW 0x0000 (0yec)
active via Enable filter (Index 0x8000:06 [» 289]).
The possible settings are numbered consecutively.
0: 50 Hz FIR
1: 60 Hz FIR
2:1IR1
3:1IR2
4:1IR3
5:1IR4
6:1IR5
7:1IR6
8:1IR7
9:1IR8
Refer to the Note on setting the filter characteristics
[».289
8000:17 User calibration offset |User calibration offset INT16 RW 0x0000 (0yec)
[»_245]
8000:18 User calibration gain ~ |User calibration gain INT16 RW 0x4000
[».245] (16384,..)

* Available from Firmware / Rev. see Table Availability [P 245]

Filter

The filters of the EL30xx are activated or deactivated via the CoE index 0x8000:15.

® The filter characteristics are set via index 0x8000:15

1

The filter frequencies are set for all channels of the EL30xx terminals centrally via index 0x8000:15
(channel 1). All other corresponding indices 0x80n0:15 have no parameterization function! The lat-

est firmware version (see status table [P 491]) returns an EtherCAT-compliant error message, if the
filter characteristics of other channels (index 0x80n0:06, 0x80n0:15) are set.

EL30xx

Version: 5.4
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5.7.21.3

Profile-specific objects (0x6000-0xFFFF)

The profile-specific objects have the same meaning for all EtherCAT slaves that support the profile 5001.

Input data

Index 6000 Al Inputs

Index (hex) |[Name Meaning Data type Flags Default
6000:0 Al inputs Maximum subindex INT16 RO 0x11 (17 gec)
6000:01 Underrange Value below measuring range. BOOLEAN RO 0x00 (Oyec)
6000:02 Overrange Measuring range exceeded. BOOLEAN RO 0x00 (Ogyee)
6000:03 Limit 1 Limit value monitoring Limit 1 BIT2 RO 0x00 (Oyec)
0: not active
1: value is smaller than limit value 1
2: value is greater than limit value 1
3: value is equal to limit value 1
6000:05 Limit 2 Limit value monitoring Limit 2 BIT2 RO 0x00 (Ogyec)
0: not active
1: value is smaller than limit value 2
2: value is greater than limit value 2
3: value is equal to limit value 2
6000:07 Error The error bit is set if the data is invalid