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1 Document

1 Document

This document is the English translation of the original German version.

Legal notices

All of the contents of this document are protected by the rights of use and copyrights. Any
duplication, modification, further use and publications in other electronic or printed media, as
well as their publication in the Internet, even partially, is subject to the previ-ous written
authorization.

The brand names and product brands mentioned in this document are trademarks or registered
trademarks of the respective titleholders.

Subject to errors and changes. The stated product features and technical data shall not consti-
tute any guarantee declaration.
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2 General Information

2 General Information

Please read this document carefully before working with the product, mounting it

) or starting it up.
.\? >

2.1 Target Group

The device may only be planned, mounted, commissioned and serviced by persons having the
following qualifications and fulfilling the following conditions:

» Technical training.
* Briefing in the relevant safety guidelines.
» Constant access to this documentation.

2.2 Symbols used / Warnings and Safety instructions

4\ DANGER Classification:

This symbol, together with the signal word DANGER, warns against
immediately imminent threat to life and health of persons.

The non-compliance with this safety instruction will lead to death or
severe adverse health effects.

A WARNING Classification:

This symbol, together with the signal word WARNING, warns against
a potential danger to life and health of persons.

The non-compliance with this safety instruction may lead to death or
severe adverse health effects.

A CAUTION Classification:

This symbol, together with the signal word CAUTION, warns against
a potential danger for the health of persons.

The non-compliance with this safety instruction may lead to slight or
minor adverse health effects.

ATTENTION Classification:

The non-compliance with the ATTENTION note may lead to material
damage.

NOTICE Classification:

Additional information relating to the operation of the product, and
hints and recommendations for efficient and trouble-free operation.

HB EtherCAT Interface - R67058.0002 - 03 EN-5



3 Product Description

3 Product Description

3.1 Technical Data

Maximum rotational speed
IP65 up to 70°C

IP65 up to Tmax
IP67 up to 70°C

IP67 up to Tmax

Starting torque (at 20°C)
IP65
IP67

Mass moment of inertia
Shaft version
Hollow shaft version

Permissible shaft load
radial
axial

Protection level acc. to EN 60529
Housing side
Shaft side

Working temperature range

Materials
Shaft/hollow shaft
Flange
Housing

Shock resistance according to EN 60068-2-27
Vibration resistance according to EN 60068-2-6

9000 min-1,
7000 min-1 (continuous operation)
7000 min-1,
4000 min-1 (continuous operation)
8000 min-1,
6000 min-1 (continuous operation)
6000 min-1,
3000 min-1 (continuous operation)

<0.01 Nm
<0.05Nm

3.0 x 10 kgm?
7.5 x 10° kgm? (MT)
6 x 10 kgm?(ST)

80N
40N
IP67
IP65, opt. IP67
-40°C ... +80°C

Stainless steel
Aluminum
Die-cast zinc

2.500 m/s?, 6 ms
100 m/s?, 55 ... 2000 Hz

Tab. 1: Mechanical characteristics for the Sendix 58xx encoders

3.2 Interface Description EtherCAT

EtherCAT is an industrial Ethernet technology characterized by performance, low costs, a flex-
ible topology and easy handling. EtherCAT was completed in 2003, it is an international stand-
ard since 2007 and it is being promoted and developed further by the EtherCAT Technology

Group. EtherCAT is an open technology: this means that everybody can implement and use it.

Operating principle

EtherCAT slave devices process the Ethernet frames during the cycle. Every participant takes
the data intended for it and inserts its data in the same frame while the frame is already being
forwarded. Therefore one single frame is generally sufficient per cycle, and the Ethernet band-

width is used ideally.
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3 Product Description

Switches or hubs are not necessary. EtherCAT differs considerably from other Industrial Ether-
net solutions. With EtherCAT, the slave devices take the data intended for them while the tele-
gram is passing through the device. Input data is integrated in the telegram while it passes. This
allows earliest possible processing of the frame, as the device must not wait until the whole
frame has been received. Also sending takes place with a minimum offset of few bit times.

Performance

Its specific operating principle makes EtherCAT the fastest Industrial Ethernet technology.
Topology

EtherCAT supports up to 65,535 participants with a totally freely selectable topology:

line, junction, tree, star — in any combination. The fast Ethernet physics allow up to 100m
between two participants. Fiber optics are used for longer distances. Connecting and discon-
necting devices and segments during operation and line redundancy thanks to a ring topology
complete the flexibility.

3.3 Supported Standards and Protocols
Supported Standards and Protocols

CAN over EtherCAT: CoE

Implemented encoder profile

CiA 406 Work Draft Version 3.2.10 of February 18, 2011
Conformity to

EN 61000-4-2:2001

EN 61000-4-3:2006

EN 61000-4-4:2005

EN 61000-4-5:2007

EN 61000-4-6:2008

EN 61000-4-7:2004

EN 61000-6-4:2007

EN 61000-6-2:2006

The firmware and XML file versions at the date of release of this documentation are:
» Firmware-Version V3.4, visible under TwinCAT through Object 0x100A.
» KueblerEtherCAT.xml in Version 8, visible in the file as a tag <Vendor FileVersion="8">

HB EtherCAT Interface - R67058.0002 - 03 EN-7



4 Installation

4 Installation

4.1 Electrical Installation

4.1.1 General Information for the Connection

ATTENTION Destruction of the device

Before connecting or disconnecting the signal cable, always discon-
nect the power supply and secure it against switching on again.

NOTICE General safety instructions

Make sure that the whole plant remains switched off during the elec-
trical installation.

» Make sure that the operating voltage is switched on or off simultan-
eously for the device and the downstream device.

NOTICE Traction relief

Always mount all cables with traction relief.

ATTENTION Wear of the memory module

Avoid too frequent writing of the EEPROM. It is used e.g. when set-
ting a preset value. The memory module is designed for approxim-
ately 500,000 write cycles. If the maximum number of write cycles is
exceeded, single memory areas may be damaged and errors may
occeur.

4.1.2 Information for EMC-Compliant Installation
Requirements for cables

» Use exclusively shielded twisted-pair cables to connect the device.
» Comply with the maximum permissible connection cables length.

8-EN HB EtherCAT Interface - R67058.0002 - 03



4 Installation

EMC acc. to
EN 61326-1

Interference immunity

Radiation

Criterion A

The device operates trouble-free,
user data transmission proceeds
without disturbance, internally
stored data and configurations re-
main preserved

Is achieved with a shielded line

Class A Industrial environment

The device has a radiation
according to Class A

Is not achieved with a shielded
line

Shielding and equipotential bonding

purpose.

Pay attention to proper cable shield fastening.

Criterion B

During a failure, a

disturbed transmission of the
user data is allowed, internally
stored data and

configurations remain preserved

Is not achieved with a shielded
line

Class B Living area

The device has a radiation
according to Class B

Is achieved with a shielded line

Apply the cable shield on a large contact area - ideally 360°. Use e. g. a shield terminal to this

Preferably connect the shield on both sides with low impedance to the protective earth (PE),

e.g.on the device and/or on the evaluation unit. In the event of potential differences, the
shield must only be applied on one side.

If shielding is not possible, appropriate filtering measures must be taken.
If the protective earth should be connected to the shield on one side only, it must be made

sure that no short-time overvoltages can appear on the signal and supply voltage lines.

4.1.3 Terminal Assignment

The encoder has three connectors, two of them are the two Ethernet ports. This documentation
refers to them as Port IN and Port OUT.

The central connector is the power supply connector.

HB EtherCAT Interface - R67058.0002 - 03
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4 Installation

Conformance

Signal

Signal

Interface  Type of
connec-
tion
B 2 Signal
Pin
Pin
Pin

Connector

3x M12 connector, 4-pole

Bus Port IN
TxD+ RxD+ TxD-
1 2 3

Voltage supply

+V - oV
1 2 3

Bus Port OUT

TxD+ RxD+ TxD-
1 2 3

83397515

Pin arrange-
ment
@

RxD- D &
4 @
)

N ©) @
4 ®
@

RxD- D &
4 @

10-EN
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Kibler Group 4 Installation

Connector Signal Function Strand color
Bus Port IN/ OUT TxD+ Transmit Data + YE
TxD- Receive Data - 0oG
RxD+ Transmit Data + WH
RxD- Receive Data — BU
Voltage supply +V 10...30V 1
2
oV GND 3
4

Signal assignment of an RJ45 to M12 cable
M12 to RJ45 direct

Signal M12 pin number RJ45 pin number
TxD+ 1 1
TxD- 3 2
RxD+ 2 3
RxD- 4 6

M12 to RJ45 crossover

Signal M12 pin number RJ45 pin number
TxD+ 1 3
TxD- 3 6
RxD+ 2 1
RxD- 4 2

4.1.4 Network Topology

The EtherCAT topology always forms a logical ring. However, different topologies are physically
possible.

NOTICE Star topology

If you choose a star topology (only one port of the encoder is used),
imperatively connect the encoder via port IN. This is a decisive pre-
requisite for the proper operation of an EtherCAT device

Port IN corresponds to port 0 of the ET1100, which represents the
EtherCAT slave controller of the encoder. Port OUT of the encoder
corresponds to port 1 of the ET1100.

HB EtherCAT Interface - R67058.0002 - 03 EN-11



4 Installation

Port

i o

o el prw

Loophack function

A

EthenZAT

Slawve Controller

patimen ] |

Loophack funchion

Finrioe=
Farwander

S e

Figure 5: Frame Procasaing

67055371
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5 Commissioning and Operation

5 Commissioning and Operation

5.1 Function and Status LED

The encoder has four diagnosis LEDs.

Display LED Meaning

L/A'IN LINK/ACTIVITY IN is a LED of port IN, which lights up when the link is estab-
lished, flashes during data exchange (activity) and is off in all other cases.

L/A OUT LINK/ACTIVITY OUT is a LED of port OUT, which lights up when the link is
established, flashes during data exchange (activity) and is off in all other
cases.

RUN ’ The RUN LED shows the current state of the EtherCAT status machine. All

applicable states are listed in the RUN LED table.

ERROR . The ERROR LED lights up in the event of an error. All applicable states are
listed in the ERR LED table.

RUN LED

Display LED Meaning

Init State No communication possible between the master and the drive.
LED is off

Preoperational ‘ In this condition, no process data traffic is possible. LED flashes
quickly.

Safeoperational . The actual drive values are transmitted to the master. But no
I setpoint values can be sent to the drive. LED flashes slowly.

Operational . The complete process data traffic is active.
Actual and setpoint values are transmitted.
LED is constantly on.

Error messages / troubleshooting see next page.
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5 Commissioning and Operation

ERROR LED

Display LED
On .
- 0090
e @
Flash . .
Off

Meaning

Error at the mi-
crocontroller of
the application

Process data or
EtherCAT
watchdog
timeout

Local error

Invalid
configuration

Boot error

No error

Error cause

Communication error
or critical

application error.

In the event a bit is set
in Object 0x1001 (er-
rors register),

also the ERR LED
switches to constantly
red

An application
watchdog timeout oc-
curred

The slave changed
autonomously the Eth-
erCAT status

because of a local er-
ror

General
configuration error

Boot errors are detec-
ted, even if the INIT
state has been
reached

Addition

Position error, temperat-
ure limit value exceeded,
startup error, watchdog of
the process data interface
between microcontroller
and EtherCAT slave.

Sync manager watchdog
timeout

Device changes an
EtherCAT state from Op-
erational to SafeOpera-
tionalError because of a
synchronization error

Error preventing the mas-
ter from performing any
state change - invalid re-
gister values or invalid
hardware configuration.

Check sum error in the
flash of the microcontrol-
ler.

The exact time behavior of the LED states is described in the official document "Indicator Spe-

cification" of the CiA.

14 - EN
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5 Commissioning and Operation

Indicators DR- 303-3 Indicator Specification
on
flickering
(red)
off —
50
ms
on—
flickering
(green)
off
on—
blinking 200 | 200
(green) s T ms
off
_on
Singe 200 1000
29) g | ™| m 1
" on
e 200 1000
(green) me T me |
on
double 200 |, 200 | 200 1000
flash ms ms ms ms
o) g | ™ LM ] ] ]
on
;I”aps‘: 200 |, 200 [ 200 | 200 | 200 1000 [
ms ms ms ms ms ms
e S e N N N \

5.2 Quick Start Guide

5.2.1 Configuration

5.2.1.1 Configuring the TwinCAT Project
v’ Install the XML file
a) Select the TwinCAT installation directory
b) Save the XML file in the following path: C:\TwinCAT\3.1\Config\lo\EtherCAT
c) Start TwinCAT3

cin

87210507

NOTICE First start-up

window.

The first start-up requires more time, as the system manager ana-
lyzes all XML files in the installation directory. This can be followed
on the progress bar in the left lower corner of the system manager

To allow the first use of the encoder, it must be created together with an EtherCAT master.

HB EtherCAT Interface - R67058.0002 - 03
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5 Commissioning and Operation

The graphic front end of the TwinCAT system is represented below:

O Qi Lo (o) 5 - 8 x
C T00IS ScoE yNDOW B

Reewe | [TwncATRT 00 || & mrmaeRo-,

65704331

d) Click with the right mouse key on line <Devices> and select <Add New Item...> in the dia-
log that opens.

B TwinCAT Brojectl - Microsoft Visual Studia (Administrator)
FLE EDIT VIEW PROJECT BULD DEBUG TWINGAT TWINSSFE PLC TOOLS SCOPE WINDOW HELP
8- m-e e - | » atach. - Relesse  <| | TwinCAT RT (x86) -] 2 JmermEeRE -
Salution Exglorer - B x
@ o-a| 5=

Search Solution Explorer (Ctrl+i)

5] Solution “TwinCAT ProjectZd’ (1 project)
4 ] TWinCAT Project2l
bl sYsTEM
MOTION
pLC

Add Na e,

1% Ins
Add Exsting Ttem. ShiftrAlt A

% Mappings

oo

Export EAP Corfig File

Scan

Paste ctil sy
Paste with Links

65729291

e) In the dialog that opens, select menu <EtherCAT>, sub menu <EtherCAT> and confirm
with OK.
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5 Commissioning and Operation

Insert Device @

Type: =% EtherCAT Ok
=

= Do Sive. ¥

== EtherCAT Automation Protacal [Metwark, Y ariables)
il EtherCAT Automation Protocol via ELEGOT, EtherCAT
== EtherCAT Simulation
&F Ethemet
&% Profibus DP
@ Profinet
€iR CaMNopen
== DeviceMlet
==+ Etheriet/IP ) PC only
JHf SERCOS interface ~
10 Beckhalf Ligktbus © Exonly
[~ LISE ) B only
i Beckhoff Hardware
B Miscelansous

Target Type

oAl

Mame: Device 1

65748491

f) Click with the right mouse key on the new displayed menu item >PLC (EtherCAT)> and se-
lect sub menu >Add New Item...>.

DG TwinCAT Project2L - Microsoft Visual Studio (Administrator)
FILE EDIT VEW PROECT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP

-ol|-m-e X a o | b atach.. - Release | [TwinCAT RT 86y -]| & RsrmEecEE-

Solution Explorer -8 x
G| o-a =

Search Solution Explorer (Ctrl+0) p-
157 Solution TwinCAT Project21’ (L project)
4 ] TwinCAT Projectzt

b @l SYsTEM
MOTION
pLC
SAFETY

Mo

vo
¥ Devices

Add New Item,
Add Bisting tern. Rsitesera
X Remove Del

Ins

b mo  ChongeNetld.
b OB Sae PLC (EtherCAT) As..

Append EtherCAT Cmd

Append Dynarmic Container

Online Reset

Changeld..

Change To ’
0 Copy CtlsC
# cut Ctrlex

Paste Cul

Paste with Links

5]

Tndependent Project File
Disable

65752331

g) In the dialog that opens, select the Kubler Sendix encoder as shown below.
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5 Commissioning and Operation

Insert EtherCAT Device =

Search HMame: Box1 Multiple: 1 <
@ Beckhalf Automation GmbH & Co. KG Cancel

4 Hische: Geselichaf fir SystemaLtomation mbH
-G Kuebler GribH Por
2 Kuebler 5868 Multiurn
(& Kuebler Encoder “

Typs

cqrus
(i¢ Fuebier Sendiw Encoder Ly D
© B [Ethemet

C

[7] Extended Information [7] Show Hidden Devices Show Sub Groups

65754251

h) Then, the system manager window should appear as shown below:

L T Ry v— O TR
RIE T VEW GROECT GO DU TWNGAT TV PC TOOLS SCORE WINOOW HELP

it ]| 8 @

ebler Sendix S9XE) K

Box 1 Kusblr Sendx 5545
SMDS NOT DISABLED.

Vs
el enen w
Hnc [ - SsOwnfi Fase
sy

Dk [o—

Orine T S oder. iow Ul Lnkedta
e 0

o a0 a 0
v w0 0
wr w o w 0
v w0 s 0
ar 0o osan 0
ar 0o sl o
) 0
AVSIDOR 80 10 e 0

65756171

= The EtherCAT master and the encoder are now created.

5.2.1.2 Configuring the Network Card

a) As shown in the figure, mark menu <PLC (EtherCAT)> and select in the right area tab <Ad-
apter>.
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5 Commissioning and Operation

o) 0 Quie Lo 200 sl- 8 x

NCAT TWINSSE BLC TOOLS SCOPE WINDOW HELP

focre | [rwncararoan || 5 J@rpaeBD-.

Pyr—
sospos o0 o

PLC Ehercan)
SMDS NOT DISABLED.

Wicaddes 0000000 Conpiis Devies.

PAdes  a0000000
[SE—
[RIT

Femn et 4

Numbar oo Addres Type Se s Eurim

@1 oL Qb S W1 KueblerSend 500 20

aEvens |+ 0Wamings | © 0Messages | Cise SevchrrLin p-

e e ol Pt

65758091

b) Click on button <Compatible devices...>, which opens the following window. The first line
displays the installed adapters ready for TwinCAT operation (<Installed and ready to use
devices>). No ready to use adapter is available yet in this example.

= The second line, with its subitems, shows all TwinCAT compatible adapters of the PC,
among which one or more can be selected for the installation of the TwinCAT real time
extension.

= The third line shows all incompatible adapters. These adapters are not suitable for use
with TwinCAT. The fourth line shows all adapters that already have been used suc-
cessfully under TwinCAT, but have been deactivated.

Installation of TwinCAT RT-Ethernet Adapters ===
Ethemet Adapters
=1 ¥ Installed and ready to use devices(realtime capable)

:1- Local Area Connection 2 - TwinCAT-Intel PCI Ethemmet &dapter (Gigabit] #2
& Local Area Connection - TwinCAT-Intel PCI Ethermet Adapter (Gigabit]

:1- Installed and ready to use devices(for demo use only)

& Compatible devices

:1- Incompatible devices

& Disabled devices

I Show Bindings

65760011
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5 Commissioning and Operation

c) Mark at least one adapter from the category of the compatible adapters and click on button
<Install>. The adapters are displayed as subitems of the installed and ready to use ad-

apters.
Installation of TwinCAT KT-Ethernet Adapters ==
Ethemet Adapters Updsts List
=] d ready to use devices(realtime capable]
i Connection 2 i ntel PCI Ethemet Adapter [Gig 2
=T Local Area Connection - TwinCAT-Intel PCI Ethemet Adapter (Gigabt
& Installed and ready to use devices{for demo use only]
¥ Compatible devices
& Incompalible devices
& Disabled devices
Disable

I~ Show Bindings

65763851

If, due to an update of the TwiCAT software, you already have a deactivated adapter, mark it
and click on <Enable>. Also this adapter will then be displayed under the category of the in-
stalled and ready to use adapters.

NOTICE Compatible network cards.

If not a single entry is displayed in the dialog, even though the install-
ation of a network card was completed successfully, this network
card is not suitable for use with TwinCAT.

d) Close the window and click on button <Search...>. A selection window opens, allowing you
selecting an adapter for the future TwWinCAT communication with the encoder. In this spe-
cific example, the <PClcard> adapter has been selected.

20 -EN HB EtherCAT Interface - R67058.0002 - 03



5 Commissioning and Operation

TuvinCAT Project?l + X

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

@ Metwaork Adapter

@ 05 [NDIS) PO () DPRAM
Description:
Drevice Mame:
MAC Address: 0000 00 00 00 00

IP Address: 0.0.0.0(0.0.0.00
[ Promigcunus Mode [use with Wireshark. anly)

[T]¥irtual Device Mames

() Adapter Reference

Freerun Cycle [ms]: 4 =
65761931
Device Found Af @
on CAT -Intel PCI Ethernet Adapter [Gigabit]
Local Area Connec ion [TmeAT -Intel PCI Ethernet &dapter [Gigabit]) . |
PCI Bus/Slot 740, Slot 7 [0xFO020000)
@ Unused
Ol
Help
65706251
Finally, the <Adapter> tab corresponds to this figure.
EN-21
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5 Commissioning and Operation

LR T e v—— RWos oo AJENENR
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5.2.1.3 Configuring the DC Operation Mode

a) In the system configuration, select sub menu <Real-time settings> as shown below and set
the <Base time> to 500us.
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b) As shown in the figure, mark menu <Additional tasks> with the right mouse key and select
sub menu item <Insert Task>. Click on OK in the dialog that then opens.
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D& TwinCAT Projectz1 - Microsoft Visual Studio (Administratar)

FLE EDIT MEW PROECT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

ie-o|B-o-AMP|XTH|D-C | b and. - ~[Release <] [TwinCAT RT 666} g JesmeeEm-,

Solution Explorer - B x x

co@e-ae-

Search Solution Explorer (Ctri+u) ~-4 - B

151 Solution TwinCAT Project?l’ (1 project) [ /0 Idie Task, CPU 0

4 ] TwinCAT Project21
4 @l srsTem

I License

b @ Real-Time

el Addggwkam. Ins
[ Ted O Add Esting lem.. ShiftsAlted

0TION

* HIEE

L Devices
4 5% PLC (EtherCAT)
2 frnage
8 Image-Infa
29
2 synclinits
Tnputs
W Outputs
& InfoData
(2 Box 1 (Kuebler Sendix S15X8)
b ) Encader output
b Westate
b @ InfaData
&, Meppings

65713931

¢) In the dialog window of Task 2, select all settings as shown in the figure.
Insert Task @

Mame: Task 2 | kK I

() TwinCAT Task

65712011
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d) Mark menu item <Box 1 (Kubler Sendix 58X8)> and select tab <DC>. Select the operation

mode Distributed Clocks:
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e) Click on button <Advanced settings...> and make sure the settings correspond to the fig-
ure. In particular SYNC 0 Cycle Time should be at least 62,500 ps.
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NOTICE DC cycle time

The cycle time of 62.5 ps may only be used if no other process data
than the position is to be transmitted. In other words, with the 62.5 ps
cycle time, only Object 0x6004 or 0x2004 may be mapped, but not
both. The transmission time, and thus the duration of the DC cycle,
depends on the number of mapped bytes. If the DC cycle time is too
short, communication will break down. Therefore, imperatively com-
ply with Annex DC cycle times DC cycle times [ 48].

As shown in the figure, the system manager is in configuration mode, as shown by <Config
Mode> in the blue field in the right bottom corner.

Advanced Settings ==

2 Distributed Cloc Distributed Clock
Assign to local uC

Cyclic Mode

Operation Mods: Digtibuted Clocks -

Enatle Spnc Urit Cycle (bl

SYNCO

Cycle Time (us) kit Time (1)
@ Syne UnitCycle (40 User Defined o
©® User Defined +SYNCO Cycle

62500 0

[ Based on Input Reterence

[¥] Enable SYNC 0 = 0
SYNC1

) Syne Unit Cycle Cycle Time [is} 62500
® SYNC 0 Cycke #1 w|  Shit Tme (us) 0

[ Enabls SYNC 1

[ Uss a5 potential Referencs Clock

65719691

5.2.1.4 Process Data Representation

a) As shown in the figure, mark <Inputs> with the right mouse key and select the sub menu
item<Add New Item...>.
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&) TwinGAT Projectz - Microsoft Visual Studio (Adrministrator)
FIE EDIT VIEW PROJECT BULD DEBUG TWINCAT TWINSSFE PLC TOOLS SCOPE  WINDOW  HELP

| 8- o-ow W - © - | » Atach - Release - | TwinGAT RT ca6) -]| 2 JmermeseEE- .

Solution Exglarer - R x
Gle-a|&- Online ies Sz »Addr. In/Out UserD Linked to
Search Solution Explorer (Gtrl +0) P-

57 Salution TwinCAT Project2’ (1 project)
4 o] TwinCAT Project21
4 ] srsTEM
% licerse
b @ Real-Time
4 Tasks
4 B Tak2
*® Image

& D eddNegem, s
s Route ecale Addresses

N

4 7 PLC [EthercaT)
28 rage
*® Image-Info
2 Synclnits
Inputs
W Outputs
& InfoData
(% Box 1 (Kuebler Sendix 593
b1 Encoder autput
b Westate
4 B InfoData
#1 State
b % AdsAddr
%1 DeOutputshitt
%) DelnputShift
&% Mappings

Lvve

65723531

In the displayed dialog, see following figure, select a variable of the DINT 4 type. The
encoder position value will be represented in this variable. Click on <OK>.

(=)
g

Insert Variahle

pered
Name: Var‘llﬂi HMultiple: 1 =

Start Address: Byte: 0 z =
[ Show &0

Data Type »Size Mame Space

TcEventSeverity
UINT

WORD

BOOL3Z2
Bx_KBUS_STATE
DATE
DATE_AND_TIME
DT
CwORD

= TN S R R Y

A

65725451

c) Mark variable <Var 34> and click on button <Attach with...>. Select the encoder position
value <Position value> and click on button <OK>.
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5| Attach Wariahle Var 16 Ihput) @
Search: E Show Variables
@ Unused
; ) ) Uzed and unused
1 Devices [T Exclude disabled

“4 PLC (EtherCAT
- g ot S[yncilrnits ] [¥] Exclude other Devices
o

25 cdefaulty Exclude same Image
2% curreferenced: Show Tooltips
#| Objectld > |B 1566.0,OTCID [4.0] [ Sort by Address
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[ Show Dialog

Wariable Mame / Comment

[1¢ [[] Hand owver
[/ 7] Take aver

[ Cancel ] [ Ok

65727371

5.2.1.5 Configuring the Encoder

The following figure 39 shows an example of the SDOs and PDOs supported by the encoder.
The objects are based on the CiA CANopen — Encoders Profile in version 3.2.10 of February
18, 2011 and will be explained below.

5.2.2 Commissioning

a) Connect the encoder and the PC through the network card that has been configured for
TwinCAT.

= The red LED lights only briefly when the encoder firmware starts. Then the yellow LED
of the port used to connect the encoder to TwinCAT / to the control switches to con-
stantly on.

b) Activate the DC mode of TwinCAT through menu "Actions", sub menu "Activate Configura-
tion...".

c) Confirm the two following dialogs with OK.
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o )

kdicrosoft Visual Studio @

, Activate Confiquration
¥ (Old Configurations will be overnritten!)

OK || &bbrechen |
65731211
kAicrosoft Wisual Studio @
I I Restart TwinCAT Systern in Run Mode
OK | | Abbrechen
65733131

If all conditions for <Operational Mode> are met, TwinCAT switches to the
real-time display and shows the position value. The current values can be found in the lower
half of the screen.
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The yellow LED of the corresponding port now flashes quickly cyclically. The green RUN LED is
constantly on.

5.3 Protocol Features

5.3.1 Data Transmission

EtherCAT transmits data on the basis of a standard IEEE 802.3 Ethernet frame. The specific
|EEE EtherType is: 88A4h. Alternatively, it is also possible to use UDP.

The structure of the EtherCAt frame is shown in the following figure.
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Ethernet Frame: 64 - 1518 Byte
A,

f

6 byte 6 byte 2 byte 4 byte

0x88a4

2 byte 44 -1498 byte
f
BB i [ (] s o
i
i
20 byte 8 byte 2 byte 16 -1470 byte

B ) (5 e [ [#8] convoe

0x8000 UDP Dest. Port 0x88a4

11 bit 1 bit 4 bit
Length R Type
Type of following data

Reserved (= 0x0)

Length of following EtherCAT datagrams
(not checked by slave)

67155083

5.4 CANopen Object Dictionary

EtherCAT can provide the same communication mechanisms as the ones known from CAN-
open: Object dictionary, PDO (process data objects) and SDO (service data objects). Even the
network management is comparable. So EtherCAT can be implemented with minimum work on
devices equipped until now with CANopen. Large sections of the CANopen firmware can be re-
used. Objects can be optionally extended to take into account the larger bandwidth of Ether-
CAT.

The object dictionary describes the whole range of functions (parameters) of a

CANopen device and is organized in the form of a table. The object dictionary not only contains
the standardized data types and objects of the CANopen communication profile and the device
profiles, but also, if applicable, manufacturer-specific objects and data types.

The description of the object directory entries is structured as follows:

Index (hex)  Sub index (hex) Object Name Type Attr. M/O

Index
16-bit address of the entry
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Sub index

8-bit pointer to a subentry

* Is only used with complex data structures (e. g. record, array)
* No subentry Sub index=0

Object

* NULL entry without data

» DOMAIN larger variable volume of data, e. g. program code

« DEFTYPE data types definition, e. g. boolean, float, unsigned16

« DEFSTRUCT definition of a record entry, e. g. PDO mapping structure
» VAR single data value, e. g. boolean, float, unsigned16, string

* ARRAY field with similar data, e. g. unsigned16 data

» RECORD field with arbitrarily mixed data types

Name
Short description of the function

Type
Data type, e. g. boolean, float, unsigned16, integer

Attribute

Specifies the access rights for the object:
» rw read and write access

» ro only read access

= const only read access, value = constant

M/O
* M Mandatory: The object must be implemented in the device
» O Optional: The object must not be implemented in the device

5.5 Description of the Objects

VAR Variable

ARRAY Array of variables
RW Read/Write

RO Read only

Const Constant

Name Object name

M/O Mandatory or optional
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5.5.1 Communication Objects

Index Object Attribute Name M/O Type
symbol

1000h VAR CONST Device Type M Unsigned32

1001h VAR RO Error Register M Unsigned8

1008h VAR CONST Manufacturer Device (6] Visible string
Name

1009h VAR CONST Manufacturer Hardware O Visible string
Version

100Ah VAR CONST Manufacturer Software o Visible string
Version

1010h ARRAY RW Store parameters O Unsigned32
(Device Profile)

1011h VAR RW Restore parameters (0] Unsigned32
(Device Profile)

1018h RECORD RO Identity Object M PDOComPar

1029h ARRAY RW Error Behavior (0] Unsigned8

1100h VAR RO EtherCAT Address M

1A00h ARRAY RW TxPDO 1 Normal C Unsigned64
PDO mapping

1C00h RECORD RO Sync manager type M Sync_Par

1C12h RW RxPDO assign M

1C13h RW TxPDO assign M

1C33h RO SM input parameter M

5.5.2 Manufacturer-Specific Objects

Index Attribute Name

2000h RO System time at position reading
2004h RO Raw position value

2120h RO Temperature value [°C]

2121h RW Temperature lower limit [°C]

2122h RW Temperature upper limit [°C]

2123h RW Temperature offset correction value
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5.5.3 Device-Specific Objects

Index Object Attribute Name M/O Type
symbol
6000h VAR RW Operating parameters M unsigned16
6001h VAR RW Measuring Units per M unsigned32
Revolution (MUR)

6002h VAR RW Total Measuring Range (TMR) M unsigned32
6003h VAR RW Preset value M unsigned32
6004h VAR RO Position value M unsigned32
6030h Array RO Speed Value M unsigned16
6031h RECORD RO Speed gating time in ms M unsigned16
6400h ARRAY RO Area state register O unsigned8
6401h ARRAY RW Working Area Low Limit (0] unsigned32
6402h ARRAY RW Working Area High Limit (0] unsigned32
6501h VAR RO Singleturn resolution M unsigned32
6502h VAR RO Number of distinguishable revolutions M unsigned16
6503h VAR RO Alarms M unsigned16
6504h VAR RO Supported alarms M unsigned16
6505h VAR RO Warnings M unsigned16
6506h VAR RO Supported warnings M unsigned16
6507h VAR RO Profile and SW version M unsigned32
6509h VAR RO Offset value (calculated) M unsigned32
650Bh VAR RO Serial Number M unsigned32

5.5.4 Objects not mentioned

All objects not mentioned are used for additional information and can be found in the respective
CANopen profile.

5.5.5 Object 0x1000 - Device type

Indicates the device type. Special numbers are assigned to every device type.
* 0x00010196 Singleturn encoder

» 0x00020196 Multiturn encoder

» 0x060001A1 Linear measuring system
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5.5.6 Object 0x1001 - Error register

NOTICE Temperature error

From the time point of view, reading the temperature is an operation
that should not be neglected. Therefore, in DC mode, the temperat-
ure is only read out continuously from the ASIC when it is part of the
process data. In other words, when object 0x2120 is mapped.

If DC mode is activated, but object 0x2120 is not mapped, object
0x2120 will show the correct temperature value immediately after
switching on, but this value will not be updated in the Operational
status. In this case, no possibly occurred temperature error will be
displayed in object 1001.

In the case of FreeRun mode, the temperature is always updated
with every bus cycle.

Object 1001h is the error register of the device. If an error occurs, it will be displayed, in the
event of temperature overshoot or undershoot, directly by this register in bit 3. In this case, bit 0
(generic error) is always set too. The total error code is thus, in the event of inadmissible tem-
perature overshoot / undershoot, 0x09.

In addition, an EMERGENCY message is issued with code 0x4200.

In case of a position error or a "Commissioning diagnostic" error, first bit 0 "generic error" and
bit 5 "device profile specific error" are set in this register. Whether position errors or "Commis-
sioning diagnostic" errors have occurred can be found in object 0x6503. Refer to the description
of object 0x6503.

5.5.7 Object 0x1008 - Device name

Displays the device name. In the case of an encoder, the value "Kuebler Sendix Encoder" is dis-
played.

5.5.8 Object 0x1009 - Hardware version

Returns the hardware version.

5.5.9 Object 0x100A - Software version

Represents the constant value "Va.b.", with a and b representing respectively the numerical val-
ues of the major and minor firmware version.

5.5.10 Object 0x1010 — Store parameters

Command "save* under subindex 1h (save all parameters) saves the parameters in the non-
volatile memory (EEPROM).

All communication objects, application objects and manufacturer-specific objects are saved un-
der this subitem. This operation requires about 14 ms.

In order to prevent accidental saving, the command is only carried out when the code word
string SAVE is entered in this subindex.

A read access to subindex 1h provides information about the memory functionality
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Byte0 Byte1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
Request 23 10 10 01 73 61 76 65
Response 60 10 10 01 00 00 00 00

Byte 4: 0x73 (ASCII code for S)
Byte 5: 0x61 (ASCII code for A)
Byte 6: 0x76 (ASCII code for V)
Byte 7: 0x65 (ASCII code for E)

5.5.11 Object 0x1011 - Load factory settings
Load the factory settings via object 0x1011 - "Restore default parameters™
The default values can be restored with a specific command. In order to prevent accidental
loading of the standard values, the command is only carried out when the code word string
"load" is entered in this subindex.

Byte0 Byte1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
Request 23 11 10 01 6C 6F 61 64
Response 60 11 10 01 00 00 00 00

Byte 0: 6Ch (ASCII code for "I")
Byte 1: 6Fh (ASCII code for "o")
Byte 2: 61h (ASCII code for "a")
Byte 3: 64h (ASCII code for "d")

A double-click on the line "Restore all parameters" opens a dialog as shown in figure 42. After
inputting the value 0x64616F6C, which is the Hex signature of the word "load" according to ISO
8859, all user parameters are replaced with the ones from the non-volatile memory.

The configuration must be activated to make the values become active under TwinCAT.
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o "

Set Walue Dialog

[e3)
Dec: 1634107114
Hes: 04545 1EFEC
Float 1.66341 8524022
Bool Lo 1)
Binany: BC BF B1 64 4
Bit Size: @1 ©8 D16 @32 064 O

65742731

The same applies to subindex 2 insofar as a double-click must be made on line "Restore factory
default values”, which then activates the so-called factory values. In this case, the user para-
meters receive the values determined at the time of manufacture of the encoder. In this case
too, the values under TwinCAT only become active when the configuration is activated.

5.5.12 Object 0x1018 - Identity object

The identity object contains information about the manufacturer and the device:

Sub Index Designation Contents

0x0 Supported Subindices 4

0x1 Vendor ID Vendor ID (0x13) Fritz Kuibler GmbH
0x2 Product code e. g. 0x58682001 CANopen Sensor
0x3 Revision Number Software revision number (e. g. 102)

Subindex 4h: read only
0x4 Serial Number 8-digit serial number of the device

5.5.13 Object 0x1029 - Error Behavior

In case of a serious error, the device should switch automatically to Pre-Operational mode. This
object allows setting how the device has to behave in case of an error.

The following error classes are covered:

1029h, Subindex 1 Communication error
* Bus off status of the CAN interface

« Life guarding event occurred

» Heartbeat monitoring failed
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1029h, Subindex 2 Device profile specific
» Sensor error and controller error
» Temperature error

1029h, Subindex 3 Manufacturer specific
* internal error

Byte 0
27.2°

The value of the object classes is set up as follows:

Value range 8 bits

0 = Pre-Operational mode (only if the Operational mode was active previously)
1 = no mode change

2 = Stopped mode

3 ... 127 = reserved

5.5.14 Object 1100h - EtherCAT address

Object 1100 returns the EtherCAT address of the encoder. In the specific case of TwinCAT, this
is the address set in the dialog below.
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5.5.15 Object 1C00h - Sync manager type

Object 1C00N returns the assignment of the type to the respective sync manager. The assign-
ment of the sync manager to the type is selected as follows:

Sync-Manager 0: 1 Mailbox receive (master to slave)
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Sync-Manager 1: 2 Mailbox send (slave to master)
Sync-Manager 2: 0 Deactivated, as the encoder has no output process data
Sync-Manager 3: 4 Input process data (slave to master)

5.5.16 Object 1A00h - TxPDO1 mapping

The mapping object for PDO 1 is defined in the object dictionary index 1A00h. It consists of one
entry and it can be modified by the user (variable mapping).

This object allows selecting the data to be transmitted as process data at runtime. These can for
example be entered in register "Process data" of the TwinCAT manager as shown in figure 44.

Click with the right mouse key on the last entry of the list and select menu item <Insert>.
The dialog for selecting individual objects opens.
The objects can be placed in any order.

TwinCAT Project?l + X
| General [ EtheiCAT [DC__| ProcessData | Startup | CoE - Online | Ornlins|
Spnc Manager. FDO List:
SM  See  Tvpe  Flags | |Index  Sze  Mame Flags SMosU
01 400 12.0 Encoder output 3
1 25 Mbdn
2 0 Outputs
K 1z Inputs:
Pl ——
PDO Assignment (0x1C10) PDO Content (Ox1 400
Index Size Offs Mame Type Default (hex]
OE0400 40 00 Posionvaue UDINT
OxE030:01 40 40 Speed value DINT
Ox6400:01 1.0 80 ‘Working area state channel 1 USINT
0212000 20 90 Sensor lemperaturein T INT
Ow1001:00 1.0 1.0 Error register USINT
120
) Insert. N
Donnload Predefined P Assig
PO Assignment Load PO info from dé 1
PDO Configuration
[Sync Unit Assignment ]
NOTICE DC cycle time

For DC mode, comply with annex "DC cycle times". The DC cycle
time to be set increases with every additional process data byte.

Irrespective of whether the encoder is operated in DC or in FreeRun
mode, a maximum of seven objects can be inserted for mapping.
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Edit Pdo Entry

(=)
Marne: | 0K
Index [hesl 0 0

Sub Index: 0
Data Type: [AHHAY [0.0]10F BIT ']
Bit Lentgh: 1 =

From Dictionary:

01001 - Errar register

02000 - Syztem time at position reading
0x2004 - Raw pozition value

042120 - Sengar termpearature value [*C]
0=6004 - Position value

04603007 - Speed value

0=6400:01 -"ork area state channel 1
ORE400:02 - work, area state channel 2
0xB505 - w amings

5.5.17 Object 1C12h - RxPDO assignment

65750411

Since the encoder has no output process data, there is no assignment to an RxPDO object.

5.5.18 Object 1C13h - TxPDO assignment

The assignment of the encoder process data takes place through object 0x1A00.

5.5.19 Object 1C33h - SM 3 input parameter
Object 1C33h has only read-only subindexes.
The data is purely for information purposes.

» In DC mode, the type of synchronization can be read in subindex 1, e. g. 2 means "DC

SYNCO synchronized with AL event".

» The cycle time can be checked through subindex 2.

» Subindex 5 allows (in addition) reading the minimum cycle time.

5.5.20 Object 2000h - System time at position reading

This object represents the system time at the moment when the position is generated in the

encoder.
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5.5.21 Object 2004h - Raw position value

This object allows evaluating the raw data position. The raw data depends only on the physical
resolution of the encoder and is independent of the scaling operations.

5.5.22 Object 2120h - Sensor temperature value

The encoder includes an ASIC made of a temperature sensor. It allows displaying the internal
temperature of the encoder sensor. Object 0x2120 displays the temperature in °C.

5.5.23 Object 2121h - Temperature lower limit

The encoder includes an ASIC made of a temperature sensor. It allows displaying the internal
temperature of the encoder sensor.

This object allows setting the lower temperature limit, below which an alarm is triggered, which
is notified through object 1001h (error register) and a corresponding emergency message.

The value is given in °C. The value entered here can range from -45°C ... +90°C.

NOTICE Bus cycle time interruption

This value is set with the ASIC interface that also allows reading the
position. Therefore, in DC mode, bus cycle time is interrupted for 250
ms. Therefore, this value should ideally be set in PreOperational
mode.

5.5.24 Object 2122h - Temperature upper limit

The encoder includes an ASIC made of a temperature sensor. It allows displaying the internal
temperature of the encoder sensor. This object allows setting the upper temperature limit,
above which an alarm is triggered, which is notified through object 1001h (error register) and a
corresponding emergency message. The value entered here can range from -45°C ... +90°C.

NOTICE Bus cycle time interruption

This value is set with the ASIC interface that also allows reading the
position. Therefore, in DC mode, bus cycle time is interrupted for 250
ms. Therefore, this value should ideally be set in PreOperational
mode.

5.5.25 Object 2123h - Temperature offset correction value

This object allows adjusting the temperature sensor so that the value 64 (decimal) is displayed
through object 2120h for 0°C.
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NOTICE Bus cycle time interruption

mode.

This value is set with the ASIC interface that also allows reading the
position. Therefore, in DC mode, bus cycle time is interrupted for 250
ms. Therefore, this value should ideally be set in PreOperational

5.5.26 Object 6000h - Operating parameters

NOTICE Bus cycle time interruption

ms.

This value is set with the ASIC interface that also allows reading the
position. Therefore, in DC mode, bus cycle time is interrupted for 250

Code sequence

0 = increasing for clockwise rotation (cw)

1 = increasing for counter-clockwise rotation (ccw)

Commissioning diagnostic control
0 = disabled

1 = enabled
Scaling
0 = disabled

1 = enabled (consider object 6001, 6002)

Speed Format

Bit=0 Bit =1
0 0
0 1
1 0
1 1

Non binary ratio
0 = Binary Ratio of TMR to MUR
1 = Non Binary Ratio of TMR to MUR

Speed unit

Rounds per minute (default)
Steps per 10 ms

Steps per 100 ms

Steps per second
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Bit Function Bit=0 Bit=1

0 Code sequence Ccw CCwW
Commissioning Diagnostic Control Disabled Enabled
Switch scaling on Disabled Enabled

3...12 Reserved

13 Speed Unit see above see above

14 Speed Unit see above see above

15 NBR Binary Non-binary

5.5.27 Object 0x6001 - Measuring units per revolution (MUR)

This parameter sets the desired resolution per revolution.

The encoder calculates internally the corresponding scaling factor. The calculated scaling factor
MURF (by which the physical position value is multiplied) is calculated according to the following
formula:

MURF = Measuring steps per revolution (6001h) / phys. resolution singleturn (6501h)

Data content:
Byte 0 Byte 1 Byte 2 Byte 3
27...2° 215,28 228218 231,..2%

Values range: 1.... maximum physical resolution (16384) 2™ bits
Only valid if scaling (6000h) is activated.

5.5.28 Object 0x6002 - Total number of measuring units (TMR)

This parameter sets the total number of measuring steps for singleturn and multiturn. The max-
imum physical resolution is multiplied by a factor. The factor is always < 1.
After the scaled total position of the measuring steps, the encoder resets back to zero.

Data content:

Byte 0 Byte 1 Byte 2 Byte 3
27.2° 215,28 2%..21 2%...2%
Values range: 1....maximum physical resolution (4294967296) 2”32 bits

When changing TMR/MUR, the system also checks the TMR/MUR ratio.

If TMR is set to a value that leads to a wrong ratio, an error message is returned and the new
value is rejected. The old value remains active in the encoder. Only valid if scaling (6000h bit2)
is activated.

5.5.29 Object 0x6003 - Preset value

The position value of the encoder is set to the preset value input. This allows e.g. aligning the
zero position of the encoder with the zero position of the machine.
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Data content:

Byte 0 Byte 1 Byte 2 Byte 3
27.“20 215“.28 223.._216 231.“224

Values range: 0.... maximum physical resolution (4294967295) (232)" bits

When inputting the preset value, the systems checks automatically whether the point lies within
the active scaling or within the total measuring range. Otherwise it rejects the input.

5.5.30 Object 0x6004 - Position value unscaled or scaled

The encoder returns the current position value (possibly multiplied by the scaling factor).

Data content:

Byte 0 Byte 1 Byte 2 Byte 3
27.2° 215,28 2%, .21 231,.2%

Values range: 0....maximum physical resolution (4294967296) (32) bits

The TMR/MUR ratio is active when scaling is active, otherwise the 32-bit raw position of the
encoder is output.
Output of the current position = (GP_U / STA_U) * MUR) % TMR (modulo division)

5.5.31 Object 0x6030 - Speed value

The encoder returns the current calculated speed (possibly with scaling factor) as a signed 32-
bit value. Speed depends on the settings of object 6031h. These values influence the calcula-
tion and the result.

Data content:

Byte 0 Byte 1 Byte 2 Byte 3
27.2° 215,28 2%..21 2%...2%

Values range: 0 ... +/- maximum speed 15,000 RPM (signed value)

In case of values > 12,000 RPM, a warning message is emitted and the warning bit "Overspeed
bit 0" is set in object Warnings 6505h. Parameters that also influence this object are mentioned
in object 6031h.

5.5.32 Object 6031h - Speed gating time

According to reference [1], this object defines the time interval to be used for speed calculation.

Subindex 0

Defines the maximum supported subindex, which always has the value three in this case.
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Subindex 1 (Time value T)

Defines the base time for the gating time. The actual gating time value results from the combin-
ation of subindexes 1, 2 and 3.

Subindex 2 (Multiplier value M)
The value of subindex 1 is multiplied by the value of this subindex.

Subindex 3 (Divider value D)
The value of subindex 1 is divided by the value of this subindex.
Therefore, gating time G results from: G=T *M /D

NOTICE Maximum gating time

The maximum permissible gating time is 2 seconds.

If the SDO download value exceeds this value, the encoder reacts
with a SDO download abort message: "Value of parameter too high".
This takes place regardless of which of the subindexes eventually
caused the overshoot.

5.5.33 Object 6400h - Work area status register

Subindexes 1 and 2 define two values that allow evaluating the current encoder position with re-
spect to predefined work area values. See also the reference.

Both work areas are set with objects 0x6401 and 0x6402.

5.5.34 Object 6401h - Work area low limit

Defines the lower limit value of both areas for the representation by object 6400h.

5.5.35 Object 6402h - Work area high limit

Defines the upper limit value of both areas for the representation by object 6400h.

5.5.36 Object 6501h - Singleturn resolution

This object provides the singleturm resolution of an encoder. For the Kibler encoder, this is
generally the value 65536, which corresponds to 16 bits.

5.5.37 Object 6502h - Number of distinguishable revolutions

In the case of a multiturn encoder, this is the multiturn resolution.
The Kibler encoder has a 12-bit multiturn unit and thus a value of 4096. If there is no multiturn
unit, this object has the value 1.
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5.5.38 Object 6503h - Alarms

This object gives information about the occurrence of the following errors at the encoder.
« Position error: "pe"

» Commissioning diagnostic error: "cde"

Data content:

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
- - - - - - - - - - - - - - cde cde

5.5.39 Object 6504h - Supported alarms

This object indicates which error cases are signaled externally, thus in object 0x6503. These
are position errors and commissioning diagnostics.

5.5.40 Object 6505h - Warnings
This object signals the following encoder warnings.
« Light control reserve reached: "lcr"

» Speed range exceeded: "sr"
This bit is set for 9000 RPM.

Data content:

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

- - - - - - - - - sr - - - - ler -

5.5.41 Object 6506h - Supported warnings

This object indicates which warnings are signaled externally, thus in object 0x6505. There are
two warnings:

» Transmission current outside of the allowable range.
» Speed exceeded outside of the allowable range.

5.5.42 Object 6507h - Profile and software version

Like object Ox1A00, the software version is represented in the two upper nibbles. If the software
version is V4.5, the value of this object is 0x04050302, the two lower nibbles 0x0302 represent-
ing the CANopen profile version, thus 3.2.

5.5.43 Object 6509h - Offset value

The offset value is updated at the time of switching on and later every time the preset value (ob-
ject 0x6003) is activated.
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6 Maintenance

In harsh environments, we recommend regular inspections for firm seating and possible dam-

ages at the device. Repair work may only be carried out by the manufacturer, see chapter Con-
tact [ 53].

Prior to the work
» Switch off the power supply and secure it against switching on again.
» Then disconnect the power supply lines physically.

* Remove operating and auxiliary materials and remaining processing materials from the
measuring system.
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7 Annex

7.1 TMT / MUR ratio

The singleturn and multiturn units of the encoder work independently of each other. Depending
on the singleturn resolution or on the interpolator, the bits in charge of the resolution can always
be increased or reduced bit by bit only. This also applies to the multiturn section. This fact has
an influence on the MUR and TMR values that can be selected.

The TMR value must be chosen so that the value itself or its multiple corresponds
to the total measuring range and is a binary multiple of MUR.

To get around this, i. e. to be able to ensure a decimal division ratio, the device has the so-
called round-axis function (Endless Shaft Control). This function allows the device to calculate
the actual position internally - also in the event of an overflow of the physical total measuring
range (TMR).

The total measuring range is defined as the product of the singleturn resolution MUR (e. g.

65,536 corresponding to 16 bits) with the multiturn resolution NDR (e. g. 4,096 corresponding to
12 bits).

If TMR is a binary multiple of MUR, the position value will move as shown in the first illustration
below, without error at the end of the range, where an overflow from the maximum position to
zero takes place.

NOTICE Check of the binary division ratio

The check of the binary ratio between TMR and MUR can be enabled
and disabled with the bit "nbr" in object 6000. The default value of
this bit is zero, which means that the check is carried out. If this value
of this bit one, the check is disabled during the SDO download. Any
value can then be loaded for MUR and TMR.

Before the bit "nbr" is disabled, the values for MUR (object 6001) and
TMR (object 6002) should be set so that they fulfill the "binary" cri-
terion. Otherwise, they will automatically be modified to default val-
ues.

If TMR is not a binary multiple of MUR, an error will occur at the end of the area, as shown in
the second illustration.

Bin
0 2048 4096
- L
0 2048 4096

83423371

Therefore, a binary multiple is defined as
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7 Annex Kubler Group

TMR=MUR/2k and in a specific case TMR=MUR/2k
with k=0,+ 1,2, ...

If k is positive, TMR is a binary multiple of MUR.
Ifk =0, TMR = MUR.

If k is negative, MUR is a multiple of TMR.
Figuratively speaking: the "saw teeth" in the figures then already exist k times within one revolu-
tion.

The following framework conditions must thus be met for MUR and TMR:

The MUR value will only be accepted during SDO download if it meets the following criterion:
0 < MUR < MUR,,

In addition, MUR must be a multiple of 2:

MUR = MUR/2n

with 0 <n

The TMR value of an encoder without multiturn unit will only be accepted during SDO down-
load if it meets the following criterion:

0 <MUR < TMR

TMR must be a multiple of 2: TMR = MUR/2k and in a specific case
TMR = MUR/2k

withk=0,+1,+£2, ...

» For an encoder with a multiturn unit, the following condition must be met for the TMR value to
be accepted during SDO download:

0 < TMR < MUR*NDR,

in a specific case 0 < TMR < MUR*NDR

TMR must be a multiple of 2: TMR = MUR*NDR/2k
withk=0,%£1,+2, ...

7.2 DC cycle times

Number of Contents Transmission time in ps

transmitted

bytes

4 Object 0x6004 with scaled 55 or 107 depending on whether a binary ratio
position or any ratio applies to MUR and TMR.

See description bit NBR in object 0x6000.

5 0x6004 and 0x1001 63

10 0x6004 (scaled position) 76 or 128 depending on whether a binary ratio
0x6505 (warnings) or any ratio applies to MUR and TMR.

See description bit NBR in object 0x6000.
0x2000 (system time)
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7.3 Supported network controllers
Intel Fast Ethernet Controllers (Vendor ID: 0x8086)

Device ID Description Device ID Description Device ID Description
0x1029 82559 0x103E 82801DB 0x1068 82562

0x1030 82559 0x1050 82801EB/ER 0x1069 Intel PRO/100
0x1031 82801CAM 0x1051 82801EB/ER 0x106A Intel PRO/100
0x1032 82801CAM 0x1052 82801EB/ER 0x106B Intel PRO/100
0x1033 82801CAM 0x1053 82801EB/ER 0x1094 Intel PRO/100
0x1034 82801CAM 0x1054 82801EB/ER 0x1209 8255xER/IT
0x1038 82801CAM 0x1055 82801EB/ER 0x1229 82557/8/9/0/1
0x1039 82801CAM 0x1056 82801EB/ER 0x1249 82559ER
0x103A 82801DB 0x1057 82801EB/ER 0x1259 82801E
0x103B 82801DB 0x1059 82551QM 0x245D 82801E
0x103C 82801DB 0x1064 82801EB/ER 0x27DC Intel PRO/100
0x103D 82801DB 0x1067 Intel PRO/100

Intel Gigabit Ethernet Controllers (Vendor ID: 0x8086)
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Device ID
0x1000
0x1001
0x1004
0x1008
0x1009
0x100C
0x100D
0x100E
0x100F
0x1010
0x1011
0x1012
0x1013
0x1014
0x1015
0x1016
0x1017
0x1018
0x1019
0x101A
0x101D
0x101E
0x1026
0x1027

Description
82542
82543GC
82543GC
82544E|
82544EI
82544EI|
82544GC
82540EM
82545EM
82546EB
82545EM
82546EB
82541EI
82541ER
82540EM
82540EP
82540EP
82541El
82547EI
82547EI
82546EB
82540EP
82545GM
82545GM

Device ID
0x1028
0x1049
0x104A
0x104B
0x104C
0x104D
0x104E
0x104F
0x1060
0x1075
0x1076
0x1077
0x1078
0x1079
0x107A
0x107B
0x107C
0x107D
0x107E
0x107F
0x108A
0x108B
0x108C
0x1096

Description Device ID Description
82545GM 0x1098 80003ES2LAN
82566MM 0x1099 82546GB
82566DM 0x109A 82573L
82566DC 0x10A4 82571EB
82562V 0x10A7 82575
82566MC 0x10A9 82575
82571EB 0x10B5 82546GB
82571EB 0x10B9 82572El
82571EB 0x10BA 80003ES2LAN
82547El 0x10BB 80003ES2LAN
82541Gl 0x10BC 82571EB
82547EI 0x10C4 82562GT
82541ER 0x10C5 82562G
82546EB 0x10C9 82576
82546EB 0x10D3 82574L
82546EB

82541Gl

82572El

82572El

82572El

82546GB

82573E

82573E

80003ES2LAN
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7.4 Decimal / Hexadecimal conversion table

Dec Hex Dec Hex Dec Hex Dec Hex Dec Hex
0 0 51 33 102 66 153 99 204 cC
1 1 52 34 103 67 154 9A 205 CD
2 2 53 35 104 68 155 9B 206 CE
3 3 54 36 105 69 156 9C 207 CF
4 4 55 37 106 6A 157 9D 208 DO
5 5 56 38 107 6B 158 9E 209 D1
6 6 57 39 108 6C 159 9F 210 D2
7 7 58 3A 109 6D 160 A0 211 D3
8 8 59 3B 110 6E 161 A1 212 D4
9 9 60 3C 111 6F 162 A2 213 D5
10 0A 61 3D 112 70 163 A3 214 D6
11 0B 62 3E 113 71 164 A4 215 D7
12 ocC 63 3F 114 72 165 A5 216 D8
13 oD 64 40 115 73 166 A6 217 D9
14 OE 65 41 116 74 167 A7 218 DA
15 OF 66 42 117 75 168 A8 219 DB
16 10 67 43 118 76 169 A9 220 DC
17 11 68 44 119 77 170 AA 221 DD
18 12 69 45 120 78 171 AB 222 DE
19 13 70 46 121 79 172 AC 223 DF
20 14 71 47 122 7A 173 AD 224 EO
21 15 72 48 123 7B 174 AE 225 E1
22 16 73 49 124 7C 175 AF 226 E2
23 17 74 4A 125 7D 176 BO 227 E3
24 18 75 4B 126 7E 177 B1 228 E4
25 19 76 4C 127 7F 178 B2 229 E5
26 1A 77 4D 128 80 179 B3 230 E6
27 1B 78 4E 129 81 180 B4 231 E7
28 1C 79 4F 130 82 181 B5 232 E8
29 1D 80 50 131 83 182 B6 233 E9
30 1E 81 51 132 84 183 B7 234 EA
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Dec Hex Dec Hex Dec Hex Dec Hex Dec Hex
31 1F 82 52 133 85 184 B8 235 EB
32 20 83 53 134 86 185 B9 236 EC
33 21 84 54 135 87 186 BA 237 ED
34 22 85 55 136 88 187 BB 238 EE
35 23 86 56 137 89 188 BC 239 EF
36 24 87 57 138 8A 189 BD 240 FO
37 25 88 58 139 8B 190 BE 241 F1
38 26 89 59 140 8C 191 BF 242 F2
39 27 90 5A 141 8D 192 Cco 243 F3
40 28 91 5B 142 8E 193 Cc1 244 F4
41 29 92 5C 143 8F 194 Cc2 245 F5
42 2A 93 5D 144 90 195 Cc3 246 Fé6
43 2B 94 5E 145 91 196 Cc4 247 F7
44 2C 95 5F 146 92 197 C5 248 F8
45 2D 96 60 147 93 198 Ccé6 249 F9
46 2E 97 61 148 94 199 Cc7 250 FA
47 2F 98 62 149 95 200 Cc8 251 FB
48 30 99 63 150 96 201 Cc9 252 FC
49 31 100 64 151 97 202 CA 253 FD
50 32 101 65 152 98 203 CB 254 FE
255 FF
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Glossary

ccw
counterclockwise, counting direction

cw
clockwise, counting direction

ERR
Error

ETG brochure
ETG brochure 02.2018

HEX
Hexadecimal

LSB
Least Significant Bit

MSB
Most Significant Bit

MUR
Measuring Units per Revolution

rpm
Rounds per Minute

TwinCAT

TwinCAT (The Windows Control and
Automation Technology) - Windows
Automation suite for the real-time con-
trol of EtherCAT devices
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