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1 Foreword

1.1 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.

EP7211-003x Version: 1.8 5
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1.2 Safety instructions

Safety regulations

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

Exclusion of liability

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

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

Description of 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.

Version: 1.8 EP7211-003x
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1.3 Documentation issue status

Version Comment

1.8 » Chapter "Commissioning" updated
 Structure update

1.7 + EP7211-0035 added

1.6 » UL approval added
» Cabling updated
» Dimensions updated
* CoE parameters updated

1.5 » Images updated: imprint on the housing
* CoE parameters updated

1.4 » Front page updated

1.3  Ordering information for motor connection cables added
» Pin assignment of the connectors for touch probes updated
» CoE object 6010 updated

1.2 * Link to STO application example added
» Corrections

1.1 » Variant -9034 removed

1.0  First release

0.4 * Preliminary version

0.3 + Updates

0.2 » Technical data updated

0.1 » First draft

Firmware and hardware versions

This documentation refers to the firmware and hardware version that was applicable at the time the

documentation was written.

The module features are continuously improved and developed further. Modules having earlier production
statuses cannot have the same properties as modules with the latest status. However, existing properties

are retained and are not changed, so that older modules can always be replaced with new ones.

The firmware and hardware version (delivery state) can be found in the batch number (D-number) printed on
the side of the EtherCAT Box.

Syntax of the batch number (D-number)

D: WWYY FF HH

WW - week of production (calendar week)
YY - year of production

FF - firmware version

HH - hardware version

Further information on this topic: Version identification of EtherCAT devices [P_138].

Example with D no. 29 10 02 01:

29 - week of production 29
10 - year of production 2010
02 - firmware version 02

01 - hardware version 01

EP7211-003x

Version: 1.8
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2 EtherCAT Box - Introduction

The EtherCAT system has been extended with EtherCAT Box modules with protection class IP67. Through
the integrated EtherCAT interface the modules can be connected directly to an EtherCAT network without an
additional Coupler Box. The high-performance of EtherCAT is thus maintained into each module.

The extremely low dimensions of only 126 x 30 x 26.5 mm (h x w x d) are identical to those of the Fieldbus
Box extension modules. They are thus particularly suitable for use where space is at a premium. The small
mass of the EtherCAT modules facilitates applications with mobile 1/O interface (e.g. on a robot arm). The
EtherCAT connection is established via screened M8 connectors.

EtherCAT.

4

i

Fig. 1: EtherCAT Box Modules within an EtherCAT network

The robust design of the EtherCAT Box modules enables them to be used directly at the machine. Control
cabinets and terminal boxes are now no longer required. The modules are fully sealed and therefore ideally
prepared for wet, dirty or dusty conditions.

Pre-assembled cables significantly simplify EtherCAT and signal wiring. Very few wiring errors are made, so
that commissioning is optimized. In addition to pre-assembled EtherCAT, power and sensor cables, field-
configurable connectors and cables are available for maximum flexibility. Depending on the application, the
sensors and actuators are connected through M8 or M12 connectors.

The EtherCAT modules cover the typical range of requirements for 1/0 signals with protection class IP67:

« digital inputs with different filters (3.0 ms or 10 us)

digital outputs with 0.5 or 2 A output current

» analog inputs and outputs with 16 bit resolution
* Thermocouple and RTD inputs

» Stepper motor modules

XFC (eXtreme Fast Control Technology) modules, including inputs with time stamp, are also available.

8 Version: 1.8 EP7211-003x
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Fig. 2: EtherCAT Box with M8 connections for sensors/actuators

Fig. 3: EtherCAT Box with M12 connections for sensors/actuators

@ Basic EtherCAT documentation

You will find a detailed description of the EtherCAT system in the Basic System Documentation for
EtherCAT, which is available for download from our website (www.beckhoff.com) under Downloads.

EP7211-003x Version: 1.8 9
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3 Product overview

3.1 Module overview

The EP7211-0034 and EP7211-0035 modules differ only in the preset drive profile:

Module Preset drive profile
EP7211-0034 MDP 742
EP7211-0035 CiA DS402

If necessary, you can change the drive profile. Thus EP7211-0034 can optionally be operated with
CiA DS402 and EP7211-0035 with MDP 742. See chapter Drive profiles [» 65].

10 Version: 1.8 EP7211-003x
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3.2 Introduction
FE
42 4_2 1 | Tx+
EtherCAT EtherCAT 2 | Rx+
input downstream connection b w 2 I _I?X-
Hardware Touch probes
enable AlU
B|V
C|w
1| +Brake
2 | -Brake
4 3| +OCT
. N 4 |-OCT
Motor connection sC 3 O @ 5 Inc.
& Z < | FE
~Q— 1] GNDs
Supply / \ \ Supply ; e s : 2| GNDs
voltage 1 ' ‘ voltage op 3| FE
input V/ downstream connection 2 4 1QY: 4| +24V Us
a |i| oin' 51+48VU.

The EP7211-003x EtherCAT Box is a 1-channel servo drive for synchronous servomotors with OCT
feedback system.
It is intended for operation with motors of the AM81xx series. These motors have an electronic identification
plate. EP7211-003x can read the electronic identification plate in order to set the motor parameters in
TwinCAT automatically.
Process-side interfaces of EP7211-003x:
* Motor
* Motor brake
* OCT communication:
> Feedback
o Electronic identification plate readout
» 2 x touch probe
« Hardware enable: digital input for activating the output stage

The motor is connected via a hybrid cable. The hybrid cable contains the wires for the motor phases, the
brake and the OCT communication.

Using the EP7211-003x together with an EL2904, an STO function complying with EN 61800-5-2 can be

implemented in accordance with the application example.
The user bears the responsibility for the safety evaluation in case of deviation from the application example.

EP7211-003x Version: 1.8 1
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3.3 Technical data

All values are typical values over the entire temperature range, unless stated otherwise.
EtherCAT

Connection 2 x M8 socket, 4-pin, green

Electrical isolation 500 V

Distributed Clocks yes

Supply voltages

Connection Input: 7/8" - plug, 5-pin

Downstream connection: 7/8" - socket, 5-pin

Us nominal voltage

24 Ve (-15 % / +20 %)

Ug sum current

max. 16 A at 40 °C

Current consumption from Ug

120 mA

DC link voltage U, rated voltage

48 V¢ (8 ... 50 V), not reverse polarity protected

U sum current

max. 16 A at 40 °C

Current consumption from Up

50 mA

Motor EP7211-0034 ‘EP721 1-0035
Motor type Synchronous servomotor
Connection 1 X itec socket, 9-pin [P 24]

Hybrid connector for:

* 1 x motor
» 1 x feedback (OCT encoder)
* 1 x brake

Nominal output P, max. 276 W

Nominal current |, 4.5 As

Output peak current | 9.0A,fir1s

Rotary field frequency 0...599 Hz

PWM clock frequency 16 kHz

Current controller frequency 32 kHz

Speed controller frequency 16 kHz

Drive profile [»_65] Alternatively: Alternatively:
* MDP 742 (default) * MDP 742
+ CiA DS402 » CiA DS402 (default)

Motor brake

Output voltage

24 V. from the control voltage Ug

Output current

max. 0.5 A, short-circuit protected

Digital input "Hardware enable™

Signal voltage "1" 10 ... 30 Ve

Digital inputs "Touch probe"

Number ‘2

12 Version: 1.8 EP7211-003x
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Housing data

Dimensions W x H x D

60 mm x 150 mm x 26,5 mm (without connectors)

Weight approx. 500 g
Installation position variable
Material PAG (polyamide)

Environmental conditions

Ambient temperature during operation -25...+60 °C
-25...+55 °C according to cURus
Ambient temperature during storage -40...+85 °C

Vibration resistance, shock resistance

conforms to EN 60068-2-6 / EN 60068-2-27
Additional checks [» 13]

EMC immunity / emission

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

EMC category

Category C3 (auxiliary filter required)
Category C2, C1 in preparation (auxiliary filter required)

Protection class

IP65, IP66, IP67 (conforms to EN 60529)

Approvals/markings

Approvals/markings

CE, UL Requirements [» 30], TUV Siid

Additional tests

The devices have undergone the following additional tests:

Test Explanation

Vibration

10 frequency sweeps in 3 axes

5 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
359,11 ms
3.4 Scope of supply

Make sure that the following components are included in the scope of delivery:

1x EtherCAT Box EP7211-003x

» 2x protective caps for EtherCAT socket (mounted)

10x labels, blank (1 strip of 10)

1x protective cap for 7/8" socket (mounted)

Pre-assembled protective caps do not ensure IP67 protection

o
1 Protective caps are pre-assembled at the factory to protect connectors during transport. They may

not be tight enough to ensure IP67 protection.

Ensure that the protective caps are correctly seated to ensure IP67 protection.

EP7211-003x

Version: 1.8
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3.5 Technology

Servomotor

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

EP7211-003x supports control of permanent magnet synchronous motors. These consist of 3 coils which are
offset by 120° and a permanent magnet rotor.

Fig. 4: Three synchronous motor coils, each offset by 120°

One Cable Technology (OCT)

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

Thermal I>’T motor model

The thermal I’T motor model represents the thermal behavior of the motor winding taking into account the
absolute thermal resistance R, and the thermal capacity C,, of motor and the stator winding.

The model assumes that the motor reaches its maximum continuous operating temperature T, during
continuous operation with rated current | ,,. This temperature corresponds to 100% motor load. During
operation at rated current the motor model reaches a load of 63% after a time of 1,=R;,'C,, and slowly
reaches its continuous operating temperature.

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

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

For a motor that has been cooled to ambient temperature, the time for reaching 100% load with a set current
that exceeds the rated current can be estimated with 1, o/l acua®

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

14 Version: 1.8 EP7211-003x
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I°T Load Factor

i Without Limitatierr ~—
Error  103% e Gt Limited setpoint current
Limit  100%6 - |
| |
— - |
Warning '}'5%: _— flllihl"h_[) i e e St |_
H3% - : S ok

S
- Decay at < |lgaten| ™ —
Igarenl

Thermal time constant T, 3T ST

Fig. 5: Limitation to the rated motor current

EP7211-003x Version: 1.8 15



Mounting and cabling

BECKHOFF

4 Mounting and cabling

4.1 Mounting
411 Dimensions
- 60.5 ~ - 26.5 -
@ O
o] \/J (o] :]
28
(6)]
—

=N @ :
d45

?

= -

Ggel

All dimensions are given in millimeters.
The drawing is not true to scale.

Housing features

Housing material

PAG (polyamide)

Sealing compound

polyurethane

Mounting two mounting holes & 4.5 mm for M4
Metal parts brass, nickel-plated
Contacts CuZn, gold-plated

Power feed through

max. 16 A at 40°C (according to IEC 60512-3)

Installation position

variable

Protection class

IP65, IP66, IP67 (conforms to EN 60529) when screwed together

Dimensions (H x W x D)

approx. 150 x 60 x 26.5 mm (without connectors)

16

Version: 1.8
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4.1.2 Fixing

Dirt during assembly

Dirty connectors can lead to malfunctions. Protection class IP67 can only be guaranteed if all cables and
connectors are connected.

* Protect the plug connectors against dirt during the assembly.

Mount the module with two M4 screws in the centrally located mounting holes.

41.3 Functional earth (FE)

All existing connections for the functional earth must be connected to earth:

* Mounting holes
« "FE" cores in the supply cables

Functional earth via the mounting holes

The Fixing [P_17] also serve as connections for the functional earth (FE).

Make sure that the box is earthed with low impedance via both mounting screws.

FE

N @ OUL. e

>/ '
A At
L 0 @ X41 L

EP7211-0024  Run BECKHOFF

UV @ - @ Up50

¢ @ "

[ ]
HWE % INE

Functional earth via the supply lines

The pins of the Supply voltages [»_19] marked with "FE" are directly connected to the functional earth
potential of the mounting holes.

Connect the functional earth of the "FE" cores in accordance with the following instructions:

« If the remote station is a device with a 7/8" connector: connect the devices with a pre-configured cable.
Possible types of preconfigured cables:

o Beckhoff ZK2030-1112-0xxx
o Beckhoff ZK2030-1114-0xxx
o Beckhoff ZK2030-1314-0xxx
» Otherwise: Earth the "FE" core with low impedance as near as possible to the remote station.

EP7211-003x Version: 1.8 17
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4.2

Cabling

X40 X41

X01 X03

X02 X04

X20
X60 ) X61
@ ouT
Fig. 6: Connector overview
Name |Connector Tightening Function
type torque

X01 M12 0.6 Nm ™" Hardware Enable HWE [P 26]
X02
X03 M12 0.6 Nm™" Touch Probe [» 28]
X04
X20 itec - Motor, brake and feedback system [» 24]
X40 M8 0.4 Nm?™" EtherCAT [» 22]
X41
X60 7/8" 1.5 Nm Supply voltages [» 19]
X61

" Mount connectors on these plug connectors using a torque wrench, e.g. ZB8801 from Beckhoff.

Protective caps

» Seal unused connectors with protective caps.

« Ensure the correct seating of pre-assembled protective caps.
Protective caps are pre-assembled at the factory to protect connectors during transport. They may not

be tight enough to ensure IP67 protection.

18
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421 Supply voltages

Power supply from SELV/PELV power supply unit!

SELV/PELYV 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.

A CAUTION
Observe the UL requirements

* When operating under UL conditions, observe the warnings in the chapter UL Requirements [»_30].

The EtherCAT Box has one input for two supply voltages:

« Control voltage Ug
The following sub-functions are supplied from the control voltage Usg:

o the fieldbus
o the processor logic
o typically the inputs and the sensors if the EtherCAT Box has inputs.

* Peripheral voltage U,
For EtherCAT Box modules with digital outputs the digital outputs are typically supplied from the
peripheral voltage U,. Up can be supplied separately. If U, is switched off, the fieldbus function, the
function of the inputs and the supply of the sensors are maintained.

The exact assignment of Ug and U, can be found in the pin assignment of the I/O connections.

Redirection of the supply voltages

The power IN and OUT connections are bridged in the module. Hence, the supply voltages U and U, can be
passed from EtherCAT Box to EtherCAT Box in a simple manner.

NOTE

Note the maximum current!

Ensure that the permitted current for the connectors is not exceeded when routing the supply voltages Ug
and Ug:

M8 connector: max. 4 A
7/8" connector: max 16 A

NOTE

Unintentional cancellation of the electrical isolation of GNDgand GND, possible.
In some types of EtherCAT Box modules the ground potentials GNDg and GND; are connected.

« If several EtherCAT Box modules are supplied with the same electrically isolated voltages, check
whether there is an EtherCAT Box among them in which the ground potentials are connected.

EP7211-003x Version: 1.8 19
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4211 Connectors

Two 7/8 " connectors at the low-end of the modules are used for feeding and routing the supply voltages:

+ "IN" (male): left connector for feeding the supply voltages
« "OUT" (female): right connector for downstream connection of supply voltages

1 (] 5 5 1
O O
O -~O

2 4 4 O 2
3 3
Plug Socket
Feed-in Forwarding
NOTE

Defect possible through polarity reversal
The input for the DC link voltage U is not protected against polarity reversal.
» Ensure that the polarity is correct.

NOTE

Fuse protection of the DC link voltage

The electrical fuse protection of the DC link voltage must be selected in such a way that the maximum cur-
rent is limited to 16 A (max. 1 second)!

Pin Name Comment Core colors "
1 GND; GND to U, Black

2 GNDg GND to Ug Blue

3 FE Functional earth Gray

4 +24 Ve Ug Control voltage Ug Brown

5 +48 Ve Up DC link voltage U; White

" The core colors apply to cables of type: Beckhoff ZK203x-xxxx.

20 Version: 1.8 EP7211-003x
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421.2 Status LEDs

The status of the supply voltages is signaled by two LEDs. A Status LED lights up green when the respective
supply voltage is present on the supply voltage input.

@ Div 0K @ Limit
@ Rd OCT « Warnin
@ Enable © Ernor

Fig. 7: Power supply Status LEDs

4.21.3 Conductor losses
Take into account the voltage drop on the supply line when planning a system. Avoid the voltage drop being

so high that the supply voltage at the box lies below the minimum nominal voltage.
Variations in the voltage of the power supply unit must also be taken into account.

Voltage drop on the supply line

1.5 mm? 2.5 mm?
12 12
16 A
10 10
s s
S 5 5 6 16 A
S 8A S
8 8 12A
S 4 S 4
8A
4A
2 2 4A
0 0
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Cable length (m) Cable length (m)

EP7211-003x Version: 1.8 21
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4.2.2 EtherCAT

4.2.21 Connectors

EtherCAT Box Modules have two green M8 sockets for the incoming and downstream EtherCAT
connections.

@ O ®

- @

Run  BECKHOFF
Fig. 8: EtherCAT connectors

Connection
4 2

ONO)
3l0 o)1

Fig. 9: M8 socket

EtherCAT M8 Core colors
connector

Signal Contact ZB9010, ZB9020, ZB9030, ZB9032, |ZB9031 and old versions of TIA-568B
ZK1090-6292, ZB9030, ZB9032, ZK1090-3xxx-
ZK1090-3XXX-XXXX XXXX

Tx + 1 yellow" orange/white white/orange

Tx - 4 orange" orange orange

Rx + 2 white" blue/white white/green

Rx - 3 blue blue green

Shield Housing Shield Shield Shield

" Core colors according to EN 61918

@® Adaptation of core colors for cables ZB9030, ZB9032 and ZK1090-3xxXX-XXXX

1 For standardization, the core colors of the ZB9030, ZB9032 and ZK1090-3xxx-xxxx cables have
been changed to the EN61918 core colors: yellow, orange, white, blue. So there are different color
codes in circulation. The electrical properties of the cables have been retained when the core colors
were changed.
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4222 Status LEDs

@ Drv 0K @ Limit
@ Rd 0CT © Warning

@ Enable © Error

Fig. 10: EtherCAT Status LEDs

L/A (Link/Act)

A green LED labelled "L/A" is located next to each EtherCAT socket. The LED indicates the communication
state of the respective socket:

LED Meaning

off no connection to the connected EtherCAT device

lit LINK: connection to the connected EtherCAT device
flashes ACT: communication with the connected EtherCAT device
Run

Each EtherCAT slave has a green LED labelled "Run". The LED signals the status of the slave in the
EtherCAT network:

LED Meaning

off Slave is in "Init" state

flashes uniformly Slave is in "Pre-Operational” state
flashes sporadically |Slave is in "Safe-Operational" state
lit Slave is in "Operational" state

Description of the EtherCAT slave states
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4.2.3 Motor, brake and feedback system

4.2.31 Connector

Fig. 11: itec socket

Pin Name Comment Core colors”
1 Brake + Motor brake + Red

2 Brake - Motor brake - Black

3 OCT + Data and supply for the OCT feedback system White

4 OCT - Data and supply for the OCT feedback system Blue

5 - -

A u Motor phase U Black

B w Motor phase W Grey

C \% Motor phase V Brown

@ FE, shield Functional earth, cable shield green-yellow

" The core colors apply to the ZK470x-xxxx motor cables from Beckhoff.

4.2.3.2 Connecting cables

Beckhoff Automation offers suitable connecting cables with itec connectors. The following table shows some
examples:

Ordering information Material Wire gauge Properties

ZK4701-04071-2xxx PVC 0.75 mm? For fixed installation
ZK4701-0421-2xxx PUR 0.75 mm? Highly flexible, drag-chain suitable
ZK4701-0461-2xxx PUR 0.75 mm? Torsion-resistant for robot applications

The complete product range can be found on our homepage www.beckhoff.com.
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4.2.3.3 Status LEDs

@ Div 0K @ Limit
@ Rd OCT © Warning
@ Enable © Error

Fig. 12: Status LEDs of the motor connection

LED displays
LED Display Meaning
Drv OK green The driver stage is ready for operation.
illuminated
Rd OCT flashing green |The electronic identification plate is being read.
Enable green The driver stage is enabled.
The LED is linked with bits 1 and 2 of the status word".
Limit orange Limit reached (e.g. torque or speed limit).
The LED is linked with bit 11 of the status word".
Warning flashes Error while reading the electronic identification plate.
orange Warning. The "Warning" threshold value is exceeded.

Possible reasons:
* Motor load (I?T) is higher than 100%

» The motor output stage is not activated [»_32]
* Maximum operating temperature exceeded
The LED is linked with bit 7 of the status word".
Error red Error. The “Error” threshold value is exceeded.
Possible reasons:

» Overcurrent

» Voltage not available

* Feedback not connected

* Max. temperature (100 °C) exceeded

The LED is linked with bit 3 of the status word".

" Status word in the CoE directory:

 Device profile MDP742 [» 97] (default for EP7211-0034)
+ Device profile DS402 [»_122] (default for EP7211-0035)
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424 Hardware Enable HWE

4241 Connectors

Connect the "Hardware Enable" signal to the X01 or alternatively the X02 socket. The X01 and X02 sockets
have the same configuration and are bridged 1:1 inside the box.

Fig. 13: M12 socket pin assignment

Pin Signal Core colors”
1 n.c. Brown

2 n.c. White

3 n.c. Blue

4 Hardware Enable HWE Black

5 FE (Functional earth) Grey

" The core colors apply to cables of the types ZK2000-5xxx, ZK2000-6xxx and ZK2000-7xxx from Beckhoff.

4.2.4.2 Cabling

The X01 and X02 sockets have the same configuration and are bridged 1:1 inside the box. This makes it
possible to forward the signal for "Hardware Enable" from one box to the next.

Sample:

HWE

Cab\e Cab\e

;
i

EP7211 EP7211

Fig. 14: Sample: forwarded HWE signal
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4243 Status LED

Fig. 15: Status LED for HWE

The green LED with the name "HWE" (Hardware Enable) lights when a high level is present on the
corresponding pin of X01 or X02.
— The motor output stage is activated.
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4.2.5 Touch Probe

4.2.51 Connector

Connect touch probes to the sockets X03 and X04. The X03 and X04 sockets have the same configuration
and are bridged 1:1 inside the box.

Fig. 16: M12 socket pin assignment

Pin Signal Core colors”
1 Ug: 24 Vo Brown

2 INB=TP2 White

3 GNDg Blue

4 INA=TP1 Black

5 FE (Functional earth) Grey

" The core colors apply to cables of the types ZK2000-5xxx, ZK2000-6xxx and ZK2000-7xxx from Beckhoff.

4.2.5.2 Cabling

The X03 and X04 sockets have the same configuration and are bridged 1:1 inside the box. This enables the
touch probes to be wired in two ways:

* One common cable (connection to X03 or X04)

oo ={ e )

X03
o
%o
669
X04

* One cable per touch probe (connection to X03 and X04)

X03

) (oo )=

X04
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4253 Status LEDs

Fig. 17: Touch probe Status LEDs
The green LEDs with the names "IN A" and "IN B" light when a high level is present on the corresponding
pins of X03 or X04:

« INA=TP1

« INB=TP2
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4.3 UL Requirements

The installation of UL-certified EtherCAT Box modules must meet the following requirements.

Supply voltage

A CAUTION

CAUTION!

This UL requirements are valid for all supply voltages of all marked EtherCAT Box Modules!
For the compliance of the UL requirements the EtherCAT Box Modules should only be supplied

* by a 24 V. supply voltage, supplied by an isolating source and protected by means of a fuse (in accor-
dance with UL248), rated maximum 4 Amp, or

* by a 24 V. power source, that has to satisfy NEC class 2.
A NEC class 2 power supply shall not be connected in series or parallel with another (class 2) power
source!

A CAUTION

CAUTION!

To meet the UL requirements, the EtherCAT Box Modules must not be connected to unlimited power
sources!

Networks

A CAUTION

CAUTION!

To meet the UL requirements, EtherCAT Box Modules must not be connected to telecommunication net-
works!

Ambient temperature range

A CAUTION

CAUTION!

To meet the UL requirements, EtherCAT Box Modules has to be operated only at an ambient temperature
range of -25 °C to +55 °C!

Marking for UL

All EtherCAT Box Modules certified by UL (Underwriters Laboratories) are marked with the following label.

M us

Fig. 18: UL label

A CAUTION

Notes on motion devices
c Us | © Galvanic isolation from the supply
The modules are intended for operation within circuits not connected directly to the sup-
ply mains (galvanically isolated from the supply, i.e. on transformer secondary).
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4.4 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.

EP7211-003x Version: 1.8
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5 Commissioning

5.1 Activate motor output stage

Activate the motor output stage by applying a high level to the digital input Hardware Enable HWE [» 26].

5.2 Integrating into a TwinCAT project

The procedure for integration in a TwinCAT project is described in these Quick start guide.
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5.3 Start-up and parameter configuration

5.3.1 Integration into the NC configuration

(Master: TwinCAT 2.11 R3)

® Installation of the latest XML device description

Please ensure that you have installed the corresponding latest XML device description in TwinCAT.
This can be downloaded from the Beckhoff Website and installed according to the installation in-
structions.

Integration into the NC can be accomplished as follows:

* The box must already have been added manually under I/O devices or have been scanned in by the
system (see section Configuration in TwinCAT).

Adding an axis automatically

» TwinCAT detects the new axes automatically once the IO modules have been successfully scanned.
The user is asked whether the detected axes should be added
automatically (see Fig. Axis detected). If this is confirmed, all axes are automatically liked to the NC.

. Untitled - TwinCAT System Manager

File Edit Actions  Yiew Options Help

Do SR+t 2RR A  Heavdd i <® 2| BQ&a®
(- B 5¥STEM - Corfiguration : :
I NC - Configuration General | Adapter | EtherCAT | Online | CoE - Oniine |
PLC - Configuration -
..... E Cam - Configuration M arne: |Dew:e 2 [EtherCAT] Id: |2
El. Iji - u:unFigratil:un il [EthercaT
Eﬂ I/ Devices
. [T Device 2 (EtherCAT) Carmment: ﬂ
ﬁ Mappings
=
[ Dizabled Create symbolz [
5
3“) EtherCAT driveis) added. Append linked axis to MC-Configuration
Yes Mo |
Mumbet | Box Mane | Address | Type | In Size | 2k Size |
| Server (Pork) | Timestamp | Message |

Fig. 19: Axis detected

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

chapter Settings in the CoE register [P 42].
Set these parameters before continuing with the motor commissioning.
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Adding an axis manually

» First add a new task. Right-click on NC configuration and select "Append Task..."

new task).

* Rename the task if required and confirm with OK.

- Bl SYSTEM - Canfiguration

BE Cam - Cnnflguratlon
= 1/0 - Configuration

|_=_|ﬁ IIO Devices
-5 Device 2 (EtherCAT)

----- -I- Device 2-Image

----- =¥ Device 2-Image-Info

[:| gt Inputs

- @ Outputs

F-§ InfoData

= Term 1 (Ek1100)
--E g Mappings

Fig. 20: Adding a new task

General |

TwinCAT System Manager
. v211 [Build 2203)
TwinCAT NC Server
Server currently not available

Copyright BECKHOFF = 1996-2011
hittp: A, beckhoff, com

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

=B svSTEM - Configuration
EI' MC - Configuration
=-[B1 NC-Task 1 S4F

o MC-Task 1 SYEB
=$= NC-Task 1-Image

D Tables

----- Cam - Conf
E ailtped "ﬁgxpartchannel...

= 1jo - Canfic

Elﬁ 1O Des e 1pat Asis,
= De

-I- il Chanoe Id...

-I- Device 2-Image-Inka
%‘I‘ Inputs
Iﬂ ‘l Oukputs
IH@ Infalraka
B Term 1 (EK1100)
i"ﬁ Mappings

Fig. 21: Adding a new axis

General | Online |

I ame: IA:-:ES
Type: INI: iz List

Carnment:

I” | Disabled

(see Fig. Adding a

+ Select Continuous Axis type and confirm with OK (see Fig. Selecting and confirming the axis type).
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Insert NC Axis x|

M ame: I,-'i'-.:-:is1 Multiple: |1 ﬁ QK I
Type: Continuous Az Lancel |

Comment;

[ Append object(s)

Fig. 22: Selecting and confirming the axis type

« Left-click your axis to select it. On the Settings tab, select "Link To..." (see Fig. Linking the axis with the
box).

- B 5¥STEM - Configuration _ : : _ _ _
=B NC - Configuration General Settings I F'arameterl Dynamlcsl Elnllnel Funu:tu:unsl Enupllngl Eumpensatlnnl

=1-[B MNC-Task 1 S4F :
. MC-Task 1 SYE | Link Ta [all Typez]... I ﬂ

apping via Encoder and Drive) j

- pLC C$;‘u>::tilnn Uit mrm = | Dizplay [Only]
..... Y% Cam - Configuration Posion: [~ pm ™ Modulo
I'_-'I--! I - Configuration

Elﬁ I Devices

. [E1-7% Device 2 (EtherCAT)

Welocity: [ mmdmin

Fig. 23: Linking the axis with the box

+ Select the appropriate box (CANopen DS402, EtherCAT CoE) and confirm with "OK".

i Select 10 Box,/Terminal _ x|
Type I M ame I Comment
[hone] [hone]

| CAMopen DSA02, EtherCAT Cok Temn 7 [ELT201]) # 'Serva interface’ EL7201 7K. MDP74Z Servo-bab

| Stepper Drive [MOP 703) Tem 4 [ELY031] 8 "Stepper interface’ ELY031 1. Schrttmotor-E ndstub
Stepper Drive [MDP 703) Term 5 [ELYO41-1000] # 'Stepper inte...  EL70471-1000 1K, Schnttmotor-Er
Stepper Drive [MOP 703) Tem B [ELY041] # "Stepper interface’ ELY047 1K, Schirittmotor-E ndstub
DC Drive [MODP 733 Tem 2 [EL7342) # 'Ch1 -DC motori..  ELY342 2K, DC-Mator-E ndstufe |
DC Drive [MDP 733 Tem 2 [EL7342IH 'Ch2-DCmotori..  ELY342 2K, DC-Mator-E ndstufe |
DC Drive [MDP 733 Tem 3 [EL7332)# 'Ch1 -DC motori..  ELY332 2K. DC-Mator-E ndstufe |
DC Drive [MODP 733 Term 3 [ELYII2)H'Ch2-0DC motori..  ELY332 2K. DC-Mator-E ndstufe |

4] |

Al Cancel

H
& Unused

Fig. 24: Selection of the correct box

+ All main links between the NC configuration and the box are set automatically (see Fig. Automatic
linking of all main variables)
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- SYSTEM - Configuration
B - MC = Configuration
=1-[B MC-Task 1 54F
MC-Task 1 5VB
afm MC-Task i-Image
] Tables
= :'p Axes
[+ s 1
. PLC - Configuration
- Bg% Cam - Configuration
= 10 - Configuration
=1 B 1/0 Devices
[-]-=%= Device 2 (EtherCAT)
<= Device Z-Image
-afm Device 2-Image-Info
(- & Inputs
- § Outputs
[+~ Infolata
B Term 1 (EK1100)
#-§ InfoData
[ "™ Term 2 (EL7342)
[ "3 Term 3 (EL7332)
[+-"% Term 4 (EL7031)
(= 8| Term 5 (EL7041-1000)
[+ "% Term & (EL7D41)
[+ "8 Term 7 (EL7201)
Bl Term 8 (EL9011)
B8 Mappings

Genetsl | EtherCAT | DC | Piocess Data | Startup | Cof - Oriine | Diag History | Orie |

MHame: |Tem 7 [EL7207) It |7
Type: |EL7201 1K. MDF742 Sesvo-MatorEndstufe (50V, 48)
Comment; ;I
2 |
™ Dizabled Create symbols T
—t-omire trome
&1 Paskion % 0x51574780 (1364.., UDINT 4.0 1120  Input O ninDatal . #ods 1_Enc_In ...
&1 statusword % 00060 (96) UINT 2.0 1230 Input O riskatusl, nstatus2
&1 WiSkake 40 BOOL 0.1 15223 Input O niStatus4, nStatus4
Gl State 00004 (4) LINT 2.0 16150 Input O
&7 adsAddr AC100SES 0301 ... AMSADDRESS 5.0 1817.0 Input O
ST net1d AC100SEBO301  ARRAY[0... 60 1617.0 Input O
G netld(o] e (172) USINT 1.0 1617.0 Input O
ST netid1] 0210 (16) USINT 1.0 1618.0 Input O
T metld[2] 005 (5) USINT 1.0 1619.0 Input O
T net1d3] O=EB (232) LISINT 1.0 16200 Input O
Gl netld(4] 003 (3) USINT 1.0 1621.0 Input O
T netid[s] 001 (1) USINT 1.0 1622.0 Input O
T part O=03EF (1007) UINT 2.0 16230 Input O
GTchno 000 (0) USINT 1.0 1625.0 Input O
@lchnl 01 (1) LUSINT 1.0 1626.0 Input O
STocoutputshft % 0xOD00B928 (47400) DINT 4.0 1627.0 Input O ADCOubpUt Time . Asxis 1_D...
& Dclnputshift 4 Ox0079SE06 (7952.,, DINT 4.0 16310 Input O nDcInpukTime , &xis 1_En...
&) Contralword % 00000 (0) LTHT 2.0 119.0 Output 0 nCtell, nckriz
% 000000000 (0) DINT 4.0 1210 Output 0O noutDataz . fods 1 _Drive, .,

2. Target velodty
i

Fig. 25: Automatic linking of all main variables

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

chapters Settings in the CoE register [P 42] and NC settings [» 45].

Set these parameters before continuing with the motor commissioning.
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5.3.2 Settings with the Drive Manager

(Master TwinCAT 2.11 R3)

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

Table of contents

Start-up with the Drive Manager [» 37]
Setting further parameters with the Drive Manager [P 41]

Integral velocity controller component Tn [P 41]
Proportional velocity controller component Kp

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

The TwinCAT Drive Manager for parameterizing an EL7211 is integrated in the System Manager, so that no
separate configuration tool is required. Once an EP7211 has been detected or entered, the TwinCAT Drive
Manager is available on the "Configuration" tab.

The following points are intended to enable you to start up the EP7211 quickly. More detailed information on
the Drive Manager can be found in the corresponding documentation "AX5000 Introduction in the

TCDrivemanager"

Start-up with the Drive Manager

» The box must already have been added manually under I/O devices or have been scanned in by the
system (see chapter Configuration in TwinCAT)

+ The box must already have been integrated in the NC (see chapter Integration into the NC

configuration [P 33])
» Select the Drive Manager tab of the EP7211.

» Select the connected voltage under Power Management.

' General | BtherCAT | Configumstion |DC | Process Data | Statup | CoE - Onine | Diag History | Orine |
Linked MC/CMC azes:  Channeldd=:MNe: Axiz 10

2 2EE <~ | ® 5| & N 7 |[<hange Phase- ~

Tree =

&) Device Dowrioad
.. Device Info
{- Fower Management ) Choos the power supply settings:
Display |4,g'.,fnc -
- Scoped

L Watch Window Marne ActValue SetValue Unit

,;| Channel A MNorminal DC link voltage 43.000 48 000 W
- Parameter Min OC link voltage 6.300 6.300 v
1, Operation Max OC link voltage  60.000 60.000 W
1. Diagnostics

Fig. 26: Selecting the connected voltage

* You can subsequently scan or select the connected motor under Channel A > Configuration > Motor
and Feedback. If you decide to use automatic scanning, click on Scan motor and feedback. The
electronic identification plate of the AM81xx-x2xx motor will then be read automatically. To do this it is
necessary for automatic scanning of the motor to be activated in the box (Index 0x8008 [»_89], MDP

or Index 0x2018 [P _120], DS402)
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| General | EtherCAT | Configuration | DC

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

Linked MC/CHC axesx:  Channeldd=>MNe: Auiz 9
|g_’.®.|q——p|-ﬂ Egk?|-ﬂ1angel:‘hase—'
Tree b4

- Device
Device Info

Power Management
Display

Scope?

i Watch Window

= Ch

|_’-_| Parameter

-- Controller Overview

-- Meotor and Feedback
Scalings and MNC Parameters
‘... Parameter List

[+ Operation

annel A

[+ Diagnostics

Reset (All motorfeedbacks)”

|7

Scan motor and feedback 1°

)

| Select Mot
-

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

| Feedback 1 Parameters |

l Mator Parameters

Fods State

o8 |

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

Actual operation mode I

Channel A fods Op

43.033

11.845 57.1

Fig. 27: Automatic scanning of the connected motor

Cyclic synchronous velocity mode (C5V)

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

| General | EtherCAT | Configuration | DC

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

- Power Management

- Display

SCUFIEE

i b Watch Window

El Channel &

|_:_| Parameter

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

[ Operation

[+- Diagnostics

Linked HC/CHC axes:  Channelt<=rNc: dxis 3
| £ :;_5|4_->|-_ 51| &= W%, 7 ||Change Phase- ~
Tree x
- Device
 Devicelnfo Reset (All motor feedbacks)” »|————

[ Scan motor and feedback 1° ]
| _______

| Select Mot

|

- -

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

| Feedback 1 Parameters |

l Mator Parameters

| FuisState

__ s

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

Actual operation mode |

Channel A Pods Op

43.033

11.845 571

Fig. 28: Selecting the connected motor

Cyclic synchronous velocity mode (CSV)

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

Select a motor.(SchemaVersion.2.0) | —w|n=h
- Synchronous Motors - ok
=) Rotary » Pad

= BECKHOFF w

A AT [ el |
-- A3 n
-- AMET 2y
= AMET3

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

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

m

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

1

[] Only show the suitable matars for this drive,

L

Fig. 29: List of available motors

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

section NC settings [P 45].

F =
Motor and Feedback ﬂ

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

—[-p- oK ] [ Abbeoch o

L A

Fig. 30: Confirmation of the automatic NC settings parameters

» The scaling can be determined under Scalings and NC Parameters. A motor revolution is defined as
360° as an example. All required parameters are adjusted automatically. The setting only becomes
active once the configuration is activated.
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| General | EtherCAT | Configration |DC | Process Data | Startup | CoE - Onine | Diag History | Onine |
Linked HC/CHNC axes:  Channelc=sMe: o 10
2 SEE « @ 2[5 N 2 |[Cungerhse -

Tree :e'.|

= Deice Ferdconsn: %0 —
o b Device Info — - i -
Power Management Mo Scaling factor: (0.00034332275350625 finc Mo Modulo Scale: | 4294567235
. Display [7] ket Ne-Encoder Counting Direction 7| irweert We-Ditve matar polarty
Scopel Default parameter settings for nked Mo-mds. The value can be changed laterin No-aids configuration
- Wakch Window
=- Channel & Parameter Value Linit
E| F'_aramctcr Feference WVelacty: 110% of Max modor speed 2343 ‘s
&1 Controller Overview Madmum Velocity: 100% of Max mator speed 20922 “fa
=1 Maotar and Feedback Manual Velocity (Fast): 30% of Max motor speed EZTE.E "8
i = Mater Manual Velocity (Slow): 5% of Max motor epeed 10461 s
Y Fesdbackl Calbration Velocity fowards ple cam]: 1% of Max mator speed 209,22 e
4: Scalings and MC Parametess Calbrafion Velocly (off pie cam): 1% of Ma motor speed 20322 s
| Pararmeter Lict Aceeleration: with an acceleration time of 15 3l ‘sl
LiJ Operation Domlln.mn:n: with macm!ﬂ'dmn time: of 15 31383 /a2
. . Jderi: with an accelersbion time of 1a 24145 "fa3
[i]- Diagnostics
Max motor speed = 20522 (*/5)
SafeOp |  AdsState | Dolink Volage [V] | Perigh. Votage [v] | Ampl-Temo [T] | Actusl cperation made |
Channel A Med Ready 47819 9,259 483 Cydlic synchroncus velacity mede (05V)

Fig. 31: Adapting the scaling

All main parameters for the commissioning the motor are now set. The motor can now be commissioned with
the NC, for example. A brief description can be found in section "Commissioning the motor with the NC". Or
the NC can be addressed from the PLC. A sample program has been added in the documentation for this
also.

Some parameters can be adjusted manually for your particular application.
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Setting further parameters with the Drive Manager

The values specified here are exemplary, although in most cases they have led to excellent results.

Depending on the application, other values may yield better results.
These values can be changed during operation. Click on Download to apply the values.

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

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

Liked NC/CHC s Charnsltim i Ao 10

£ 3EE+« - a0 |E Nk 7 |[eoge e -]
kS Charn Pammeter v

Toes

= Devics
Device [nfo
Power Menagemert
Display
- Scopel
- Miatch Windew
= Channel &
=1 Parameter h
2 Contrglles Ohyvervmsy
| [ Weloity Comtraller Unit
Crerant Ceetralar Unit 50186096
:q.-:-h-'laﬂnr ared Feedback Vioko B vk
- Sralings ard NC Parameters
L Paramester List
(=} Oparstion
() Diagnestics

iy

I3t

Fact Pl

FodaSate DicLink: 1 T Achial o reoce |

Crarwad A . FEEET) a7 473 Cyehe speheencus velseky mod [T5V)

Fig. 32: Adapting Tn

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

Gereml | EtherCAT | Corfigurston | DG | Process Data | Startup | Cof - Ondine | Ding Hastory | Oriine: | BC- Ol | HC: Functions |
LMNENM Channsiima N o 10

-I""Il'-'ll'.'?_.‘lh?ll

Trew Charnel AsoFammeteroContoler Cverviens2¥eocty Controler Lnt
B Device
| Device [nfo
Power Menagement - \
Digplay
- Scoped
- iatch Window
=-Channel &
= Parsmeter h
= Contrgller Ohyervimsy
| (= Welgeity Comtraller Unit
Curnant Certralar Unit
- Maoter ared Feedback
- Gealings amd MC Parameters
L Parameter List
() perstion
i@ Diagnestics

Ay

| act

F 5ot bt

fotaSiate DicLink: 1 T Actial o roce |
Cransl A Foia O 47324 M7 473 Corclic mmechrcnous valoalty mode C3V)

Fig. 33: Adapting Kp
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5.3.3 Settings in the CoE register

(Master TwinCAT 2.11 R3)

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

Table of contents

Settings in the CoE register [P 42]
Settings in the CoE register [» 44]
Setting further parameters [P 44]
Settings in the CoE register [P 44]
Torgue limitation [P 44]

Settings in the CoE register [P 44]
Settings in the CoE register [P 44]

Inserting the motor XML file

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

To facilitate commissioning of the EP7211, motor XML files have been created for the servomotors that are
supported by the EP7211. The XML files can be read in the System Manager.
All CoE parameters and DS402 parameters are then set as required.

» To read the motor XML file, select the EP7211 and open the Startup tab. Right-click in the empty field
and select Import from XML...(see Fig. Importing the motor XML file).

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

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

! PLC - Configuration -
E|- I/O - Configuration Transition  Protocol Index Data Commert
= B8 1/0 Devices C «PS>  CoE @1C12C0 020000160116 download pdo (1C12 index
.58 Device 2 (EtherCAT) C <PS:  CoE &ICI3C0 020000 1A 01 1A download pdo B¢1C13 index
-I- Device 2-Image
-I- Device 2-Image-Info
%T Inputs
- § Outputs
- § InfoData
£ Term1 (EK1100)
‘ InfoData B Insert..
'ﬂ Term 2 (EL7342) M Delete..
[-"=] Term 3 (EL7332) i
'ﬂ Term 4 (EL7031) Edit...
"] Term 5 (EL7041-1000)
5.9 Term 6 (EL7041)
: — 0 Export to XML...
7 18 Term 8 (EL7201) & print List.. Ctrl+P
- &8 Moppings R Copylist  CtrieC
i"ﬁ MC-Task 1 SAF - Device 2 (EtherCAT) xﬁ Export List...
L.gg MNC-Taskl SAF - Device 2 (EtherCAT) - Info

Fig. 34: Importing the motor XML file

« Select the motor XML file that matches the connected motor (see Fig. Selecting the correct motor XML
file)
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Organisieren o3 Offnen = Freigeben far = E-Mail Brennen  » #~ O @
' Favoriten — Bibliothek "Dokumente” ; :
; Anordnen nach:  Ordner =
B Deskiop Motor-XML
4 Downloads E

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

=l Zuletzt besucht

- Bibliotheken
[E] Bilder
@ Dokumente

o' Musik

E Videos -

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

Fig. 35: Selecting the correct motor XML file

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

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

Fig. 36: CoE parameters of the motor XML file

Startup list

o
1 Any further application-specific settings should also be implemented in the Startup list. Otherwise
the modified settings will be overwritten next time the box starts up.
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Adaptation of current and voltage

The motor may overheat!

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

This requires the index 0x8010:19 [»_90] (0x2002:19 [»_115], DS402 profile) "Nominal DC Link Voltage" of
the connected voltage to be set accordingly

Setting further parameters

Single-turn bits (MDP742: Index 0x8000:12 [ 89] / DS402: Index 0x2010:12 [»_120]) /
Multi-turn bits (MDP742: Index 0x8000:13 [» 89] / DS402: Index 0x2010:13 [»_120])

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

Single-turn bits: number of bits relating to the resolution of one rotor rotation.

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

® The motor may overheat!
1 If the number of single-turn bits is changed, the scaling factor [P 47] in the NC has to be adjusted.

Internal data

Multiturn |Singleturn

LY — — — — — — —— — — —— — — —
0x8pp0:13| Ox8pp0:12 =

Position-PDO
31* 0

Fig. 37: Multi-turn / single-turn bits

Torque limitation (MDP742: Index 0x7010:0B [»_100] / DS402: Index 0x6072:0 [»_123])

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

Integral velocity controller component Tn (MDP742: Index 0x8010:14 [ 90] / DS402: Index
0x2002:14 [»_115])

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

* Reduce the value, until the motor starts to oscillate slightly. Then increase the value by 10%.

Proportional velocity controller component Kp (MDP742: Index 0x8010:15 [» 90] / DS402: Index
0x2002:15 [»_115])

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

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

(Master TwinCAT 2.11 R3)

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

Table of contents

Definition of the unit [» 45]
Selecting the maximum velocity [P 45]
Dead time compensation [P 46]

NC settings [P 46]

NC settings [P 47]

Calculation of the scaling factor [» 47]
Scaling output [» 48]

NC settings [P 48]

Commissioning the motor with the NC

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

Definition of the unit

The unit can be defined in the Settings tab for the axis.
g SYSTEM - Configuration
=88 MNC - Configuration

é,... MC-Task1 SAF [Link To {all Types)... | Tem 7 (EL7201) # ‘Servo interface’
- MC-Task1 SVEB

.s¥a NC-Task 1-Image Asis Type: | CANopen DS402/Profile MDP 742 fe.g. EtherCAT CoE Diive) -

Fil--i*a Aoes )
= _ . E_h-,-rt: * ,) Display {Onby)

--H- Aaxis 2 Postion:  []m® [ Modula
"H' Az 3 Velocty:  [C] */min

General | Settings | Eamme‘terl Cynamics I Orline I Euncticnsl Qauplingl Compensatinn|

"H' Ais 5 Result
--H‘ Aucis B Position: Welocity: Acceleration: Jera:
- Axis T : /s /52 /53

- PLC - Configuration Pods Cycle Time / Access Divider
= 1/0 - Configuration Divider: 1

Elﬁ I/O Devices

| .5 Device 2 (FtherCAT)
== Device 2-Image
== Device 2-Image-Info
- %1 Inputs
- § Outputs

L T I - P

Fig. 38: Definition of the unit

Cycle Time {ms): 2.000

£l

Modulo: 1]

Selecting the maximum velocity

The maximum permitted velocity is calculated based on the maximum motor speed (name plate) and the
distance, in this case in relation to 360° per second.
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o 20001/ . x360°
_ ViaxMotor X 360 _ T _ o
Vg = = = 12000 °/,
60 = 60 =
1 }[ o
D 3
_ Vpmaxmotor X 360 _ 2000 min *® 360 _ o
v = = = 12000 °/,
60 = 60 =
- SYSTEM - Configuration  « - ; - - . : : :
El' NC - Configuration = General I Settings _ammeier| Qynarrucsl Onling | Euncuonsl Qouphngl Conmensatlonl
=B C:]—::Slfrl i':.FS'u"E Parameter Value Type |Unit
. -Tasl
-=$= NC-Task 1-Image - Velocities:
[ Tables Reference Velocity 120000 F s
=-E Aves Maximurn Velocity 120000 F Is
G-l Asis 1 Manual Velocity (Fast) 5000 F T
] Axis 2
--H' Asis 3 Manual Velecity (Slow) 100.0 F i
..H. Axis 4 Calibration Velocity (towards plc cam) 300 F s
--H- Axis 5 Calibration Velocity (off plc cam) 30,0 F /s
: ty (off pl
"H' Axis 6 Jeg Increment (Forward) 5.0 F
- E Jog Increment (Backward) 5.0 F
. s & Enc + | Dynamics:
-2 Axis &_Driva +  Limit Switches:
-, Aoiis &_Ctrl + | Monitoring:
HE + Setpoint Generator:
| @l Outputs B
--H’ e O +  MNCIParameter;
-5 PLC - Configuration + | Other Settings:
18 1/0 - Confiquration |

Fig. 39: Adjusting the reference velocity

The reference velocity matches the maximum permitted velocity.
Below that separate values for the maximum and minimum velocity for manual NC mode can be set.

Dead time compensation

The dead time compensation can be adjusted on the Time Compensation tab of Axis1_ENC.

It should theoretically be 3 cycles of the NC cycle time, although in practice 4 cycles are preferable.
Therefore, the settings of the parameters Time Compensation Mode Encoder should be ,ON (with velocity)’
and Encoder Delay in Cycles ‘4’

| General | NC-Encoder | Parameter| Time Compensation | Online |

Parameter Offline Value Online Value

- Time Compensation Mode En.. | | "ON (with velocity)' ™
10 Time is absolute FALSE -]

Encoder Delay in Cycles @

Additicnal Encoder Delay a

Fig. 40: Dead time compensation parameter

Setting the encoder mask

The maximum values for the encoder mask can be set in the Parameter tab for the Axis1_ENC encoder
settings. EP7211 provides a maximum of 32 bits for the encoder.

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

GMmax = pSingleturnBitstMultiturnBits _ | — 220+12 _ | — 4 294947 295 === (x FFFF FFFF
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The parameter Encoder Sub Mask (absolute range maximum value) indicates how many bits of the
maximum encoder value are single-turn bits. The default setting is 20 (and therefore 12 multi-turn bits). The
calculation is based on the following equation.

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

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

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

2 ;‘ESTIECNJ,.;]!;TJTZES:UOH S General | NC-Encoder EE"E"TIE‘tEf| Time Compensation | 0n|ine|
E"' NC-Task 1 SAF ’_ Parareter Value ’T_ Unit
:E:E:ti—?ﬂige - Encoder Evaluation:
i-[7] Tables Invert Encoder Counting Direction FALSE j B
B:i Aes Scaling Factor 0.0001 F | 5/INC
[ - focis 1 Scaling Factor Divisor (default: 1.0) 10 F
g: ﬂi; Position Bias 00 F
G- Auis 4 Module Factor (e.g. 360.0%) 360.0 F
[+]-Hmp Lois 5 ] IModulo Start 0.0 E
- Axis 6 Encoder Mask (maximum encoder value) (xFFFFFFFF o
e Miﬂ Encoder Sub Mask (absolute range maximum value) 0000 FFFFF D
H“..;(,Ifxi; 8_Enc Reference System TRCREMENTAL hd 13
-l Axis 8_Drive - Limit Switches;
h, Az §_Ctrl Soft Position Limit Minimum Monitoring FALSE *|B
- § Inputs = Minimum Pesition 0.0 F
D"":xli:;”tp“ts Soft Position Limit Maximum Monitering FALSE ~|e
-.JA PLC - Configuration Maximum Position 0.0 F
- /O - Configuration +  Filter:
E\ﬁ /O Devices +  Homing:
= —“- Device_Z(EtherCA'l'] + |OtherSettings:
-I- Device 2-Image

Fig. 41: Setting the encoder mask

Scaling factor

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

The number of single-turn bits is taken into account in the calculation of the scaling factor. As indicated
above, the default setting for EP7211 is 20 single-turn bits. This value is also used for calculating the scaling
factor. If the single-turn bit value is changed, the scaling factor must be adjusted.

Calculation of the scaling factor

distance per round 360" .
= —SmglamEE — = 570 = 0,000343322753906 */jyc
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ﬂ SYSTEM - Configuration - P - -
B' NC - Configuration B | I HC | _alameter| e | I |
5. [B1 NC-Task 1 SAF
= N:ZST K1 SVE Parameter Value T... [Unit
-Tasl

=4 NC-Task1-Image - Encoder Evaluation:

i-[] Tables Invert Enceder Counting Direction FALSE LI B

- Axes ( Scaling Factor 0.000343322753906 F oo o/ING )
- s 1 Scaling Factor Divisor (default: 1.0) 10 F
ol s 2 S
o e s 3 Position Bias 0.0 F =
- Axis 4 Modulo Factor (e.g. 260.0%) 3600 Fos
- Axis 5 Tolerance Window for Modulo Start 0.0 Fo®
- Axis 6 Encoder Mask (maximum encoder valug) 0xFFFFFFFF n}
(- Axis 7 -
4 fic 8 Encoder Sub Mask (absclute range maximum value) 0:D00FFFFF ]
=5 is

(_EJ“» Axiz 8 Enc Reference System TNCREMENTAL' ~le
B ] s 8_DTve +  Limit Switches:
----- T, Acis §_Ctrl +  Filter:
e QT Inputs = +  Homing:
[J---‘l Qutputs E

o i Aixis O + er Settings:

Fig. 42: Setting the Scaling Factor

Scaling output

Enter the value 32 in the Parameter tab for the drive settings under Output Scaling (Velocity).

Bl SYSTEM - Configuration o _—|—‘
: i -General -NC—Dmre Parameter | Time Compensation
=il NC - Configuration

S NC-Task 1 SAF Parameter Value T... | Unit
MC-Task1 SVB

=$= NC-Task 1-Image - Output Scaling:
Invert Motor Polarity FALSE ~lB
Reference Velocity 22000 /s
at Cutput Ratio (00,101 10

Cutput Scaling Factor (Velocity)

320

+  Optional Qutput Scaling:
-l Aois 5 + | Other Settings:

o Asis 6
- Auds 7
Ol s B

1o D

in- is :Drive
Fig. 43: Output scaling

Position lag monitoring

The position lag monitoring function checks whether the current position lag of an axis has exceeded the
limit value. The position lag is the difference between the set value (control value) and the actual value
reported back. If the box parameters are set inadequately, the position lag monitoring function may report an
error when the axis is moved. During commissioning it may therefore be advisable to increase the limits of

the Position lag monitoring slightly.

Damage to equipment, machines and peripheral components possible!

Setting the position lag monitoring parameters too high may result in damage to equipment, machines and

peripheral components.

48 Version: 1.8

EP7211-003x



BEBKHOFF Commissioning

[=-E SYSTEM - Configuration

-
|_:_|' MC - Configuration ] Borameter | Oniine
=B C-JZSFF:I-S?(?.FSVB ’_ Parameter Value ’T_ Unit
== NC-Task 1-Image | Moo
Position Lag Menitoring TRUE rlB
Maximurmn Position Lag Value 5.0 Fo|®
Maximum Position Lag Filter Time 0.02 F s
- TTPOEMOT oo Coo =
Position control: Proportional Factor Kv 10 Fo|%/s”
Feedforward Velocity: Pre-Control Weighting [0.0 ...1.0] 1.0 F
+  Other Settings:

Fig. 44: Lag monitoring

Commissioning the motor with the NC

» Once the parameters are set, the motor is basically ready for operation. Individual further parameters
have to be adapted to the respective application.

+ To commission the axis, activate the configuration (Ctrl+Shift+F4), select the axis, select tab Online
and enable the axis under Set.

+ Set all tick marks and set Override to 100% (see Fig. Enabling an axis). The axis can then be moved.
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| General | Settings | F'EIIEII'I'IE.‘tEﬂ'l D}ﬂamics| Online | Functiunsl Cuuplingl Cumpensatiun|

i 0 . OOOO Setpoint Position: ﬂ_ﬂm

Lag Distance (minmax):.  [mm] Actual Velocity: [mm/s] Setpoint Velocity:  [mm.s]

0.0000 (0.000, 0.000) 0.0000 0.0000
COvemide: [%] Total / Control Qutput:  [%] Emor:

100.0000 % 0.00/ 0.00% 0 (Do)
Status {log.) Status (phys.) Enabling

[ Ready MOT Mowing [ Coupled Mode Cortroller
[ Calibrated [] Moving Fw [ In Target Pos. Feed Fw
[ Has Job [] Moving Bw [ In Pos. Range Feed Bw
Cortroller Kv-Factar: [mm.s./mm] Reference Velocity: [mmys]
1 Y 2w 4
Target Position: [mm] Target Velocity: [mm~s]
1] 1]

| 2| &
Fl F2 F3

1
++| ®| —e
F4 F8 | F9
| = |

Set Enabling

[] Cantraller 0K
= Pt Ok
Shein
Owernde [%]:

100 Al

. —N

Fig. 45: Enabling an axis

You can now move the axis with the function keys F1, F2 (Backward) or F3, F4 (Forward).

You can adjust the Kv factor in order to approach a suitable factor. Set the value to 0 initially in order to set
the correct reference velocity. For calculating the reference velocity please refer to section "Selecting the
maximum velocity [» 45]". The calculation provides a relatively precise value, although the value may have to
be corrected slightly. To this end move the motor with a Kv factor of 0 until the actual velocity matches the

setpoint velocity.

Alternatively you can control the axis via the Functions tab. An example is provided below.

» Select as Reversing Sequence as the start type.

» Enter the required Target Position2, e.g. 12000°.
» Enter the required Target Velocity, e.g. 12000°/s.
* Enter the required Target Position1, e.g. 0°.

» Enter the required Idle Time, e.g. 2 s.

« Select Start.

50 Version: 1.8
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| General | Settings I Ear.:lme‘terl anamicsl Online | EUI'ICﬁDI'I5| Qauplingl Cumpensatiun|

E 1 4646 Setpoint Posttion: [
. 14646

EeRdad-Stan -,

Start Mode: [He'u'asjng Sequence v]

Target Position1: 0 [ Stop

Target Velocity: 12000 [/

Target Position2: 12000 [l

Idle Time: 2 g Last Time: =]
\ ) 0.00000

Raw Drive Output

Cutput Mode: [Fercem v]

Output Value: 0 [%] Stop

Set Actual Position

[.ﬁbsulme '] o

Set Target Position

[.ﬁbsulLﬂe "] 0

Fig. 46: Reversing Sequence

The motor now turns to position 2, remains there for 2 seconds and returns to position 1. This is repeated

until Stop is pressed.
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5.3.5 Commissioning without NC, status word/control word

(Master: TwinCAT 2.11 R3)
In principle, the operating modes CST, CSTCA, CSV and CSP can be used without TwinCAT NC.

Output stage enabled via control word

The output stage has to be enabled for each operation mode. To this end enter the following values in the
specified order via the PLC control word (MDP742 [»_100] / DS402 [»_121]) (see Fig. DS402 State Machine).
The respective status messages are output in the status word (MDP742 [» 97] / DS402 [»_122]).

0hex

80, (Fault reset)

Brex (Shutdown)

7hex (Switch on)

Frex (Enable operation)
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Fault reaction active

o) oo 0] 111

Switch on disabled

0010 0000

Statusword
Start HiByte of Controlword : dont't care
x: don't carg

Fig. 47: DS402 State Machine
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CST - cyclic synchronous torque

Select Cyclic synchronous torque mode in index 0x7010:03 [»_100] Modes of operation (MDP) or 0x6060:0
[»_122] Modes of operation (DS402). In the respective process data, the Predefined PDO Assignment: 'Cyclic
synchronous torque mode (CST)' should also be selected (see Process data MDP 742 [» 80] or DS402
process data [P _84]). The configuration then has to be reloaded in order to activate the selection.

Index 0x6010:03 [P 97] Modes of operation display (MDP) or index 0x6061:0 [»_122] Modes of operation
display (DS402) can be used to check the actual mode of the box.

Via the PLC a defined torque can be defined in the variable Target torque as a basis for the box control. The
torque is specified in 1000th of the rated current. A value of 1000,,., for example, corresponds to the set
index 0x8011:12 [» 93] Rated current (MDP) or index 0x6075:0 [»_123] Motor rated current (DS402). The
value 1, corresponds to one 1000th of the rated current.

CSTCA - cyclic synchronous torque with commutation angle

Select Cyclic synchronous torque mode with commutation angle in index 0x7010:03 [»_100] Modes of
operation (MDP) or index 0x6060:0 [»_122] Modes of operation (DS402). In the respective process data, the
Predefined PDO Assignment: 'Cyclic synchronous torque mode with commutation angle mode (CSTCA)'
should also be selected (see Process data MDP 742 [»_80] or DS402 process data [P_841). The configuration
then has to be reloaded in order to activate the selection.

Index 0x6010:03 [» 97] Modes of operation display (MDP) or index 0x6061:0 [»_122] Modes of operation
display (DS402) can be used to check the actual mode of the box.

Via the PLC a defined torque can be set in the Target torque variable as a basis for the box control and the
angle to be maintained with the set torque can be specified in the Commutation angle variable. The torque is
specified in 1000th of the rated current. A value of 1000, for example, corresponds to the set index
0x8011:12 [P 93] Rated current (MDP) or index 0x6075:0 [»_123] Motor rated current (DS402). The value 14,
corresponds to one 1000th of the rated current.

The angle value must be converted, 65536, corresponds to 360°.

CSV - cyclic synchronous velocity

Select Cyclic synchronous velocity in index 0x7010:03 [»_100] Modes of operation (MDP) or index 0x6060:0
[»_122] Modes of operation (DS402). In the respective process data, the Predefined PDO Assignment: 'Cyclic
synchronous velocity mode (CSV)' should also be selected (see Process data MDP 742 [»_80] or DS402
process data [P_84]). The configuration then has to be reloaded in order to activate the selection.

Index 0x6010:03 [P 97] Modes of operation display (MDP) or index 0x6061:0 [»_122] Modes of operation
display (DS402) can be used to check the actual mode of the box.

Via the PLC a defined speed can be set in the variable Target velocity 0x7010:06 [»_100] (MDP) or 0x60FF:0
[»_125] (DS402) as a basis for the box control. The constant value Velocity encoder resolution in CoE object

0x9010:14 [»_104] (MDP) or 0x6090:0 [»_124] (DS402) corresponds to 1 revolution per second. If this value is
entered under Target velocity, the motor speed is 1 rpm. The velocity can be increased by entering a
suitable multiple of the Velocity encoder resolution value under Target velocity.

CSP - cyclic synchronous position

Select Cyclic synchronous position in index 0x7010:03 [»_100] Modes of operation (MDP) or index 0x6060:0
[»_122] Modes of operation (DS402).
In the respective process data, the Predefined PDO Assignment: 'Cyclic synchronous position mode (CSP)'

should also be selected (see Process data MDP 742 [» 80] or DS402 process data [P_84]). The configuration
then has to be reloaded in order to activate the selection.

Index 0x6010:03 [P 97] Modes of operation display (MDP) or index 0x6061:0 [»_122] Modes of operation
display (DS402) can be used to check the actual mode of the box.

Via the PLC a defined position can be set in the variable Target position 0x7010:05 [»_100] (MDP) or

0x607A:0 [»_124] (DS402) to which the motor is to drive. The calculated scaling factor is taken as the basis
for the calculation of the position. The value entered in the Target position variable must be multiplied by the
calculated scaling factor.
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5.3.6 Settings for the automatic configuration
(Master TwinCAT 2.11 R3)

The EP7211 offers the option of automatically configuring the connected motor from the AM81xx series. The
electronic identification plate integrated in the motor is read and the necessary parameters of the box are
adapted accordingly.

The automatic configuration is switched off on delivery. The user has the possibility to adapt the automatic
configuration according to the flow chart shown below (see fig. Flow chart for the automatic configuration).

® Overwriting of the parameters during automatic configuration

The parameters manually changed by the user in the parameter list of the automatic configuration
are automatically overwritten at the next start-up if automatic configuration is switched on.

« The automatic configuration can be switched on in the index 0x8001:01 [»_89] (0x2018:01 [r_120],
DS402 Profile) Enable autoconfig.

 In the index 0x8008:02 [P 89] (0x2018:02 [»_120], DS402 Profile) Reconfig identical motor, the user
can decide in the case of replacing an identical motor whether the box should automatically re-
configure the motor (setting = frue) or whether the motor should be operated with the stored settings
(setting = false). The deactivation of this function can be advantageous, for example, if the user has
specially adjusted the motor to his application and does not want to lose these settings after replacing
the motor.

* In the index 0x8008:03 [»_89] (0x2018:03 [»_120], DS402 Profile) Reconfig non-identical motor , the
user can decide in the case of replacing a non-identical motor whether the box should automatically re-
configure the motor (setting = frue) or whether the motor should be operated with the stored settings
(setting = false).
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CoE
Index 8008:01
Enable autoconfig

CoF CoE
True Inclex &008-02 Fal Falce Index 8008:03 True
Reconfig identical “ Reconfig non-identical
motor mator

Fig. 48: Flow chart for the automatic configuration

56 Version: 1.8 EP7211-003x



BECKHOFF

Commissioning

Parameter list of the automatic configuration

The following parameters are affected by the automatic configuration.

Index (hex)

MDP 407 Profile

DS402 Profile

Name

Meaning

8010:12 [» 90]

2002:12 [» 115

Current loop integral time

is calculated according to the symmetrical optimum

8010:13 [» 90]

2002:13 [» 115

Current loop proportional gain

is calculated according to the symmetrical optimum

8011:11 [» 93]

2003:11 [» 118

Max. current

is adopted directly from the electronic identification
plate of the connected motor

8011:12 [» 93]

2003:12 [» 118

Rated current

is adopted directly from the electronic identification
plate of the connected motor

8011:13 [» 93]

2003:13 [» 118

Motor pole pairs

is adopted directly from the electronic identification
plate of the connected motor

8011:15 [» 93]

2003:15 [» 118

Commutation offset

is always set to -90°

8011:16 [» 93]

2003:16 [» 118

Torque constant

is adopted directly from the electronic identification
plate of the connected motor

8011:18 [» 93]

2003:18 [» 118

Rotor moment of inertia

is adopted directly from the electronic identification
plate of the connected motor

8011:19 [» 93]

2003:19 [» 118

Winding inductance

is adopted directly from the electronic identification
plate of the connected motor

8011:1B [» 93]

2003:1B [»_118

Motor speed limitation

Calculation of the max. speed of the connected motor

8011:2B [» 93]

2003:2B [» 118

Motor temperature warn level

is adopted directly from the electronic identification
plate of the connected motor

8011:2C [ 93]

2003:2C [ 118

Motor temperature error level

is adopted directly from the electronic identification
plate of the connected motor

8011:2D [» 93]

2003:2D [r 118

Motor thermal time constant

is adopted directly from the electronic identification
plate of the connected motor

8012:11 [» 94]

2004:11 [» 119

Release delay

is adopted directly from the electronic identification
plate of the connected motor

8012:12 [» 94]

2004:12 [» 119

Application delay

is adopted directly from the electronic identification
plate of the connected motor

8012:14 [» 94]

2004:14 [» 119

Brake moment of inertia

is adopted directly from the electronic identification
plate of the connected motor

5.3.7

Software end position monitoring

Configure end position monitoring

The TwinCAT NC can be used to set software end position monitoring for EP7211 to ensure the safety of the
system. The axis does not move beyond the set position (maximum/minimum end position). End position
monitoring can be activated in the Parameter tab for the corresponding axis.

Fig. 49: Pull-down menu for activating end position monitoring

Reference System ‘TNCREMEMTAL' LI 'TMCREMEMTAL'
- Limik Switches:
Soft Paosition Limit Minimurn Manitaring FaL3E LI FALSE
Minirmurn Position 0.0 0.0
Sioft Position Limit Maxirmurm Monitoring FALSE LI FALSE
Maximurm Position n.n 0.0

EP7211-003x

Version: 1.8
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5.3.8 Homing

(Master TwinCAT 2.11 R3)

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

Table of contents

Referencing [P 58]

Function block "MC Home" [» 58]
Homing [»_59]

Referencing

Referencing does not work via the online commissioning tab of the axis (see Fig. Online homing in the NC).
l Unbenannt - TwinCAT System Manager

File Edit Actions View Options Help

D@l & 3 2R 2 Ml gepavdd o a2 =qQE@Eeeen ?

E SYSTEM - Configuration

. I8 NC - Configuration General | Settings | Parameter | Dynamics| Online | Funtions | Coupling | Compensation |

. 5-{Ba NC-Taskl SAF etooint Pasition

: ~[B3 NC-Task15VE \

i .ufm MC-Task 1-Image g Dhistance [/ max mr bisal I T tpoinit Y edocity rrm./
i [T Tables
o B Aes vetri el / I

| -l Ais 1

B PLC - Configuration Status fog ) Status fphys ) Ensbling

= - /0 - Configuration Ready NOT Moving Coupled Mode Controber Gat

- B8 V0 Devices Calibrated Moving Fw In Target Pos Feed Fw

3 =% Device 1 (EtherCAT) Has Job Maving Bw In Pos. Range Feed Bw

l.=fa Device1-Image .
.=¥= Device 1-Image-Info S UL Haterenca veloch) UL
w ' Inputs 0 I" 0 l’|
T $§! Outputs T arget Pr T T /s
i@ InfoData |

L Term 1 (EK1100) o
- § InfoData - ‘ -

- "% Term 2 (EL7201) F1
-8 Mappings
gl MC-Task 1 SAF - Device 1 (EtherCAT)
@@ NC-Task 1 SAF - Device 1 (EtherCAT) - Info

+ | ++ @ ® [
3 | F4 Fg

Fig. 50: Online homing in the NC

Function block "MC_Home"

» Referencing must be done from the PLC. The function block MC_Home from the TC MC2 Lib is used
for this purpose.

» The following minimum configuration is required in MC_Home.
> HomingMode enables selection of mode to be used for referencing.
o Execute is used to initiate homing.
o bCalibrationCam, which has to be linked with your reference cam, is used to stop homing.
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[N ]

004G *Haorming™)

o047

0048|MC_Home(

o049 Execute:= bStartHoming, (*start homing®)
0osD Fasition:=,

0057 Hominghdode:= MC_DefaultHoming, (*execute a standard homing®)
0052 Buffertdode:=,

0053 Options:=,

o0s4 hCalibrationCanm:= hReferenceStop, (Mreference n::arn*jl'
0055 Axis=axis],

005k Dane=»,

on&? Busy=>,

0053 Activesy,

0os3 CammandAboreds=>,

006D Error=>,

00B1 ErrarD=3;

00BZ

Fig. 51: Configuration of the MC_Home block

» The following figure Extract from the functional description for MC_Home shows an extract from the
functional description of MC_Home. Full information can be found in the corresponding functional

description.

@ TwinCAT PLC Lib: MC (Mersion 2}
i Foreword
[ Overview
[ State diagram
[ General rules
[ Migration from TcMC to TcMC2
[ Organisation function blocks
@ Motion function blocks
[& Point to point motion
[ Superposition
@ Homing
M MC_Home
[ Manual motion
i@ Axis coupling
(& Data types
(@ Example programs
[@@ TwinCAT PLC Lib: MC Camming (Vers =
[l TwinCAT PLC Lib: MC Drive (version
[wm TwinCAT PLC Lib: MC Flying Saw (\
[l TS5085 | TwinCAT PLC Motion Contre
(w8 TwinCAT PLC Lib: MC Drive
w8 TS5085 | TwinCAT PLC Remote Sync
[wm TS3810 | TwinCAT PLC Hydraulics
[ TS4110 | TwinCAT PLC Temperature
s TS4100 | TwinCAT PLC Lib: Controlle
[ TS8010 | TwinCAT PLC Lib: Building »
[ TwinCAT PLC Lib: DX
(w8 TwinCAT PLC Lib: EIB
[ TwinCAT PLC Lib: LON
[l TS8038 | TwinCAT PLC Lib: DALl
[ TS803% | TwinCAT PLC Lib: M-Bus

= TwinCAT Pl C 1k MP-Rus
i |

IExecute The command is executed with a rising edge at input Execute. I
Paosition Absolute reference position to which the axis is set after homing.
Alternatively, the constant DEFAULT_HOME_POSITION can be used here. In this case, the Reference
position for homing specified in the TwinCAT System Manager is used.
Warning: Since the reference position is generally set during the motion, the axis will not stop exactly
atthis position. The standstill position differs by the braking distance of the axis, although the
calibration is nevertheless exact.
HomingMode HomingMode determines in which way the calibration is carried out.
= MC_DefaultHoming
Initiates standard homing.
=+ MC_Direct
Sets the axis position directly to Position without moving the axis.
= MC_ForceCalibration
Enforces status "axis is calibrated”. Mo movement takes place, and the position remains
unchanged.
=+ MC_ResetCalibration
Resets the calibration status of the axis. Mo movement takes place, and the position remains
unchanged.
BufferMode Curre
Options The data structure Option includes additional, rarely required parameters. The input can normally
remain open.
Options.  ClearPositionLag ClearPositionLag is only used with homing mode MC_Direct. ClearPositionLag

can optionally be enabled if set position and actual position are supposed to
be setto the same value. A position lag will be cleared.

|bCaIibrati0nCam

bCalibrationCam reflects the signal of a reference cam that may enter the controllervia a digital input.

Fig. 52: Extraction from the functional description for MC_Home

Reference modes

« EP7211 can be operated with the following NC reference modes (see Fig. Selection of the reference

modes in the NC).

» Default: Is suitable as a general setting and for most applications.
Once the motor reaches the reference cam, the direction is reversed. The declining cam signal causes
the motor to stop. The reference position is then set.

» Software Sync: The C track is modelled virtually.

EP7211-003x
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Eile [Edit Actions View Options Help
DEEE SR 4 = e R s

=)

A EevHR R ®e =QFELCSD T

I (=l SYSTEM - Configuration
= B NC - Configuration
& [B NC-Task1SAF
| [B1 NC-Task1 SVB
| o MC-Task L-Image
[ Tables
£ B fois 1
-, fois1_Enc
al a ] Axis1_Drive
o, Aois 1 _Crl
- @1 Inputs
al- @l Outputs
- PLC - Cenfiguration
e A 10 - Configuration
& BB VO Devices
| B Devicel (EtherCAT)
= Device 1-Image
i =f= Device 1-Image-Info
-8l Inputs
- § Outputs
i@ InfoData
2 Term 1 (EK1100)
4§ InfoData
- ") Term 2 (EL7201)
= i'l Mappings
g NC-Task 1 SAF - Device 1 (EtherCAT)

Genesal | NC-Encodes | Parameter | Time Compensation | Online |

+  Encoder Evaluation:
15 _I.im'rtSw'rtches:

+ | Filter:

= .Homing:
| Invest Direction For Calibration Cam Search | FALSE |8
Invert Direction for Sync Impuls Search TRUE ;]B
.Calibraﬁon Value 00 .F

Reference Mode D

+ | Other Settings: Eflr
" .
‘Hardware Sync’
"Hardware Latch 1 (pos. edge)’
‘Hardware Latch 1 (neg. edge)’
“Software Syne’
‘Application defined Homing sequeng

|_ Parameter Value T-.

.1 NC-Task 1 SAF - Device 1 (EtherCAT) - Info

[ Download | |

Lpload | [ BwandAl | [ ColapsAl | [ SelectAl |

Ready Local (172163170.11) TERPINERE |

= =

Fig. 53: Selection of the reference modes in the NC

The velocity to be used for homing can also be set in the NC (Fig. Setting the reference velocity).

Unbenannt - Twil —

[Fite Edie  Actions  View Options Help
T I T I T
- E SYSTEM - Configuration
= 18 NC - Configuration
| =-[B1 NC-Task 1 SAF

i [B1 NC-Task1 SVB

K@% BQ@AELET €D T
General | Settings | Pammeter | Dynamics | Online | Funclions | Coupling | Compensation |

I_Iwihalueil_ Unit

- @ InfoData
-8 Term 2 (EL7201)

Fig. 54: Setting the reference velocity

isfa NC-Task1-Image | Veloctties
E Tables Reference Velocity ZZDD.U F mn'u’s
2 Axes Maximum Velocity 20000 Foommis
=it :"“:ml . Manual Velocity (Fast) 6000 Fmmvs
ga . 1'[;;! Manual Velocity (Slow) 1000 F |mends
hl. Aais 1:0,1 Calibration Velocity (towards plc cam) 300 F o mm/fs
m ﬁ Inputs Calibration Velocity (off plc cam) 300 F o mm/s
i+~ @l Qutputs Jog Increment {?urwar:[] 50 F  mm
EI = ;IE;: -cConl;flgu:?mn Jog Increment (Backward) 50 F mm
. - Configuration - |
) B 1/O Devices +  Dynamics:
B = Device 1 (EtherCAT) +  Limit Switches:
+ Device 1-Image +  Menitoring:
\.=f= Device 1-Image-Info + | Setpoint Generator:
E § Inputs +  NCIParameter:
e ) omputs -
3 @ InfoD. Other Settings:
=i Tem1 (Emm}
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5.3.9 Touch Probe

(Master TwinCAT 2.11 R3)

Functional description

The touch probe function saves the current position of the motor when a signal edge is detected on a digital
input [P 28].

The process data objects required for this can be activated on the Process data tab (see figs. Touch Probe
inputs and Touch Probe outputs).
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| General | EtherCAT | Configuration | DC

| Process Data | Stamup | CoE - Online | Diag History | Onine | NC: Oniine | NC: Functions

Sync Manager: PDO List:
SM  Size Type Flags Index Size MName Hags SM suU
0 128 MbocOut Oc1ADD 40 FB Position F 3 0
1 128 Mbudin (1401 20 DRV Statusword F 3 0
2 g Outputs x1AD2 40 DRV Velocity actual value F 0
3 24 Inputs Ox1A03 20 DRV Torque actual value F 0
1AM 20 DRV Info data 1 F 0
1ADS 20 DRV Info data 2 F 0
F 0
FB Touch probe status F 3 0
Oc1ADE 40 FB Touch probe 1 pos position F 3 0
OclADY 40 FBE Touch probe 1 neg position F 3 0
FB Touch probe 2 pos position F 3 0
FB Touch probe 2 neg position F 4 0
< m . e ——— : . —
PDO Assignment (e1C13) PDO Content (b 1A00):
E (x1400 index Sze  Offs  Name Type Default |
W D 1ADA )
[ (x1AD2 (eBO00:11 4.0 0.0 Postion UDINT
] Bc1A03 40
01404
[ 01405
[#]0x1AD7
[V 1408
[#] &< 1AD9
[ Do 1ADA
[V x1ADB
Download |Predefined PDO Assignment: (none)
[/ PDO Aesl Load PDO info from device
["] PDO Corfi i
Marme Online Type Size »Addr.. In/Out UserlD Linked to
fl' Touch probe status 00001 (1) Touch pro... 2.0 740 Input 0 A
1 TP1 Enable 1 BOOL 01 770 Input 0
1T TP1 Pos value stored ] BOOL 0.1 Tl Input 0
T TP1 Meg value stored 0 BOOL 01 T2 Input 0
ST TPL Input 0 BOOL 01 7.1 Input 0
%] TPZ Enable 0 BOOL 01 78.0 Input 0
%] TP2 Pos value stored 0 BOOL 01 781 Input 0
VT TP2 Meg value stored 0 BOOL 0.1 78.2 Input 0
QT TP2 Input ] BOOL 0.1 78.7 Input 0
T TP1 Pos position 000000000 [0} UDINT a0 79.0 Input 0
1TP1 Meg position 000000000 [0} UDINT 4.0 83.0 Input 0
1TP2 Pos position 000000000 (0} UDINT 4.0 &7.0 Input 0
1 TP2 Meg position (0=00000000 (0) UDINT 4.0 91.0 Input 0 )
&1 WeState 0 BOOL 01 15223  Input O nStatusd, ns
Ly 1}
Fig. 55: Touch Probe inputs
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 General | BtherCAT | Configuration | DC

| Process Data | Startup | CoE - Onine | Diag History | Online | NC: Online | NC: Functions |

Sync Manager: PDO List:
5M Size Type Fags [mezx Size MName Fags SM su
0 128 MOt Bc1ADB 40 FE Touch probe 2 neg postion F 3 0
1 128 Mizcin Q1600 20 DRV Controlword F 2 0
2 8 Outputs Q1601 40 DRV Target velociy F 2 ]
3 24 Inputs Q1602 20 DRV Target torque F 0
1603 20 DRV Cammitation angle F 0
01604 20 DRV Torque limitation F 0
c1605 20 DRV Torque offsst F i}
i F 0
| ] 1607 20 FE Touch probe control F 2 0
4 m k
PDO Assignment ([x1C12); PDO Contant (01 ADD):
mam ndex  Sze  Ofis  MName Type Default the
1601 _ .
Flx1602 Q500017 40 EE Posiion UDINT
] 1603 '
[] 1604
[7] G 1605
(M&Tﬁﬂ? ’
Dowrload Predefined PDO Assignment: (none)
IPDO fesi ILoad PDO info from device
] PDO Corfi n
Mame Online Type Size =Addr..., In/Out UserID Linkedto
& Chnd 0:00 (0) USINT 10 15600  Input 0
&l Chnl 001 (1) USINT 10 15610 Input 0
&1 DeOutputShift X 0«0009CF54 (642900) DINT 40 15620 Input 0 nDeOutputTi
&1 DelnputShift X 0:003339AC (3357.. DINT 40 15660 Input 0 nDelnput Tirr
@ Controlword X 0xDO01F (31) UINT 20 710 Output 0 nCtril, nCtrl:
%Targd velocity X 000000002 (2) DINT 40 73.0 Output 0 nQutDatal . .
Touch probe function 040033 (51) Touch pro.. 20 770 Output 0
. TPL Enable 1 BOOL 01 770 Output 0
. TP1 Continous 1 BOOL 01 771 Output 0
$.TP1 Trigger mode 0D (D) BIT2 0.2 1.2 Output 0
$LTP1 Enable pos edge 1 BOOL 01 774 Output 0
®. TP1 Enable neg edge 1 BOOL 01 715 Output 0
®.TP2 Enable 0 BOOL 01 780 Output 0
%, TP2 Continous 0 BOOL 01 781 Output 0
%, TP2 Trigger mode 0 (D) BIT2 02 182 Output 0
#, TP2 Enable pos edge 0 BOOL 01 784 Output 0
| LTP2 Enable neg edge 0 BOOL 01 785 Qutput 0,
Fig. 56: Touch Probe outputs
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Step-by-step

TP1 is used here as an example for the description of the function.

TP1 Enable must be set to true in order to generally activate the Touch Probe function.

Subsequently, you must decide whether the position is to be saved on a positive edge at input 1 (TP1
Enable pos edge = true), on a negative edge (TP1 Enable neg edge = true), or in both cases (both set
to ‘true’).

With TP1 Continuous you can decide whether the position is to be saved only at the first event (TP1
Continuous = false) or whether this should take place at every event (TP1 Continuous = true).

For example, if TP1 Continous and TP1 Enablepos edge are set, the position is saved on each positive
edge at input 1 of the box.

If TP1 Enable neg edge is set and TP1 Continuous is not set, the position will only be saved on the first
negative edge at input 1 of the box. If you wish to repeat this procedure, you must first deactivate TP1
Enable and then activate it again. Then the position is saved again on the first negative edge.

The TP1 Trigger mode has no function with the EP7211.

The saved position of the positive edge can be read in the inputs of the process data under TP1 Pos
position, that of the negative edge under TP1 Neg position.

The variables under Touch probe status are for the diagnosis.
The Touch Probe inputs must be addressed with a 1-wire +24 V signal.
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54 Drive profiles

The EP7211 supports the MDP 742 and DS402 drive profiles. Both drive profiles contain the same
parameters. The drive profiles define the presentation of the parameters in TwinCAT and the index, under
which the respective parameters are arranged in the object directory.

» The CoE objects in the MDP 742 (Modular Device Profile) are allocated in the way that is common for
the Beckhoff /0O modules.

» The DS402 drive profile is specified in IEC61800-7-200 (CiA402) and uses a different allocation of the
object directory structure.

The drive state machine in both profiles is based on the CiA402 State Machine [»_52], which means the
functional behavior is identical.

Changing the drive profile

You can change the drive profile by carrying out an EEPROM Update. Select the EEPROM description on
the basis of the following table.

Drive profile EEPROM description
MDP 742 EP7211-0034
DS402 EP7211-0035

The EEPROM description is also the name of the I/O module in the Solution Explorer of TwinCAT.

The CoE object description and the process data of the drive profiles are different. The motor XML files that
match the set profile must be used.
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5.5 Operation modes

5.5.1 Overview

Operation modes CST, CSTCA, CSV and CSP are supported. The operation mode is set in the CoE
directory in index 0x7010:03 [»_100] Modes of operation (MDP) or index 0x6060:0 [»_122] Modes of operation
(DS402). In the respective process data the user can additionally select the respective Predefined PDO
Assignment. All required variables are then in the process data.

CSV [P _67] - cyclic synchronous velocity (velocity control)

EP7211 operates in the cyclic velocity interface in the CSV operation mode. A defined velocity can be set via
the Target velocity variable.

CST [»_70] - cyclic synchronous torque (torque control)

EP7211 operates in the cyclic torque interface in the CST operation mode. A defined torque can be set via
the Target torque variable.

CSTCA [» 73] - cyclic synchronous torque with commutation angle (torque control with commutation
angle)

This operation mode is also intended for use with the cyclic torque interface. In addition the user can specify
the commutation angle. The variable Commutation angle can be used to set an angle which is to be
maintained with a defined torque set in variable Target torque.

CSP [» 76] - cyclic synchronous position (position control)

EP7211 operates in the cyclic position interface in the CSP operation mode. A defined position can be set
via the Target position variable.

For further information on the three operation modes described above please refer to section Commissioning
without NC [P 52].
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5.5.2 CSV

EP7211 operates in the cyclic velocity interface in the CSV operation mode. A defined velocity can be set via

the Target velocity variable.

Step-by-Step

« Add the box to the configuration as described in the chapter Configuration in TwinCAT.
 Link the box with the NC as described in the chapter Integration into the NC configuration [»_33].
* Import the motor XML file into the Startup directory as described in the chapter Settings in the CoE

[r42].

» Set the mode of operation in the CoE directory to Cyclic synchronous velocity mode (CSV), Fig.
Selection of the mode of operation.

- B SYSTEM - Configuration
718 NC - Configuration

PLC - Configuration

1 Camn - Cenfiguration

=) 170 - Configuration

B8 1/0 Devices

£ Device 2 (EtherCAT)
.=t Device 2-Image
== Device 2-Image-Info
&1 Inputs

§| Outputs

(-8 InfoData

B Term1 (EK1100)
- InfoData
"] Term 2 (EL7342)
-5 Term 3 (EL7332)
-3 Term 4 (EL7031)
(- "% Term 5 (EL7041-1000)
(- "% Term 6 (EL7041)
(- "% Term 7 (EL7201)
-"&] Term 8 (EL7201)
(- "% Term 9 (EL7201)

- Term 10 (EL9011)

- 68 Mappings

| General | EtherCAT | DC

I Process Data I Startup | CoE - Orling | Diag History I Online|

Modes of operation

[ Auto Update Single Update [] Show Offline Data

Add to Startup... Online Data Module OD (AoE Fort): 0
Index MName Flags Value LUnit
+-1C120 FuPDO assign R >3«
+-1C13:0 TxPDO assign RW »1<
+-1C320 SM output parameter RO »32«
+-1C33:0 SMinput parameter RO >32<
+- 60000 FB Inputs RO »17«
+- 6010:0 DRV Inputs RO >19<
=l 7010:0 DRV Qutputs RO =14«

oo ROP eDOTF (31)
RW P Cyclic synchronous velocity mode....

) o |

3
0400000003

Cyclic spnchranous tarque made with con Ed
It...

Cuclic synchronous velocity mode [CSY

C Yhc city mode |
Cuclic spnchronous torque mode [CST)

03000000 4

- ”
7010:09  Target torque Set Value Dialog
7010:04 Torgue offset
7010:0B  Torgue limitation Dec:
T010:0E  Commutation angle Hex:
+- 30000 FB Settings
+- 8008:0 FE Resolver Settings Erwini:
+- 3010:0 DRY Amplifier Settings
+- 80110 DRV Mator Settings
+ - 8012:0 DRV Brake Settinas Boal:
Binary:
Name Online Bit Size:
a1 Statuswerd X D027 (4135) =
&l WeState X0 BOOL
& State 008 (81 LITMT

Fig. 57: Selection of the mode of operation

01
20

1522.3
1655.0

Input 0 nStatusd, nStatusd

Tnnut 0

» Under Predefined PDO assignment, also select Cyclic synchronous velocity mode (CSV), Fig.
Selecting a predefined PDO assignment.
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| General | EtherCAT | DC | Process Data | Startup | CoE - Online | Diag History | Online |

Sync Manager: PDO List:
5M  Size Type Flags Index Size MName Flags 5M 5U it
0 128 MboeOut Obc1ADD 40 FB Position F 3 0
1 128 MbzxIn O 1ADT 20 DRV Statusword F 3 0
2 [ Outputs c1AD2 40 DRY Velocity actual value F 0
3 & Inputs k1A03 20 DRV Torque actual value F 0
(c1A04 20 DRV Info data 1 F 0
(e 1AD5 20 DRV Info data 2 F 0
(1600 20 DRV Controbword F 2 0
1601 40 DRV Target velocity F 2 0 -
4| 1 | » < m |
PDO Assignment {1C1.2): FDO Contert {(1AD0):
{HEDD Index Size Offs Mame Type Default (hes
1601 i -
7] 01602 x6000:11 4.0 0.0 Postion UDINT
[ 1603 _L
[[]0x 1604
[[]0x 1605
14| 1 | 3
Download Predefined PDO Assi : I ity mode -
PDO Assignment Predefined PDO Assignment: (none)
) Predefined PDO Assignment: Cyclic synchronous torque mode ([CSTY
[C]PDO Corfiguration F'redeﬂned PDO Ass:nmem: Ty |-:: chronous to que mode with cummutatmn angle (CSTCAY
q

Fig. 58: Selecting a predefined PDO assignment

 Activate the configuration (Ctrl+Shift+F4)
* Run through the State Machine of the box. There are two ways to do this:

o If you use the TwinCAT NC.
The State Machine is run through automatically by the NC. You can enable the axis in the Online
tab of the axis.
Set all tick marks and set Override to 100% (see Fig. Set enables). The axis can then be moved.
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| General | Settings | F'EIIEII'I'IE.‘tEﬂ'l D}ﬂamics| Online | Functiunsl Cuuplingl Cumpensatiun|

i 0 . OOOO Setpoint Position: ﬂ_ﬂm

Lag Distance (minmax):.  [mm] Actual Velocity: [mm/s] Setpoint Velocity:  [mm.s]
0.0000 (0.000, 0.000) 0.0000 0.0000
COvemide: [%] Total / Control Qutput:  [%] Emor:
100.0000 % 0.00/ 0.00% 0 (Do)
Status {log.) Status (phys.) Enabling
[ Ready MOT Mowing [ Coupled Mode Cortroller
[ Calibrated [] Moving Fw [ In Target Pos. Feed Fw
[ Has Job [] Moving Bw [ In Pos. Range Feed Bw
Cortroller Kv-Factar: [mm.s./mm] Reference Velocity: [mmys]
1 Y 2w 4
Target Position: [mm] Target Velocity: [mm~s]
0 1 0
——| = | + | ++ ® | —-
F1 | F2| F3| F4 F8 | _F9
Set Enabling | = |

[] Cantraller 0K
= Pt Ok
Shein
Owernde [%]:

100 Al

Fig. 59: Set enables

o If you don’t use the TwinCAT NC.

In this case you must run through the State Machine manually. To do this, follow the instructions in

the chapter Commissioning without the NC [P 52].

» The cyclic variable Target velocity (Fig. Torque specification) can be used to specify a defined velocity.
The value in the index 0x9010:14 [»_104] (0x6090 [r_124], DS402) Velocity encoder resolution

corresponds to 1 rpm.

Mame Online Type Size >Addr.. In/Out UserID Linkedto
&¢ Position ¥ 000000000 (07 UDINT 4.0 1320 Input 0 ninDatal . Axis 10_Enc_I..
&l Statusword X 00000 (@) UIMT 20 136.0 Input 0 nStatusl, nStatus?
&l WicState X 1 BOOL 01 15223 Input 0 nStatusd, nStatusd
1 State 00042 (66) UINT 20 1655.0 Input 0
&1 AdsAddr AC1128290301.. AMSADDR.. 80 1657.0 Input 0
1 Chn0 000 (0] USINT 1.0 1665.0 Input 0
T Chnl 001 (1) USINT 1.0 1666.0 Input 0
&1 DcOQutputShift X 0x0009EB854 (549300) DINT 4.0 1667.0 Input 0 nDcOutputTime . Axis 1.
@¢l DelnputShift ¥ 0.003320A0C (3350...  DINT 40 1671.0 Input 0 nDeclnputTime . Axis 10_...
| bl Controlword X 00008 (6] UINT 20 1320 Qutput 0 nCtrll, nCtrl2
%] Target velocity 000000000 (0} DINT 40 134.0 Output 0
Fig. 60: Torque specification
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5.5.3 CST

EP7211 operates in the cyclic torque interface in the CST operation mode. A defined torque can be set via
the Target torque variable.

Step-by-Step
+ Add the box to the configuration as described in the chapter Configuration in TwinCAT.
 Link the box with the NC as described in the chapter Integration into the NC configuration [»_33].
* Import the motor XML file into the Startup directory as described in the chapter Settings in the CoE
»42].

» Set the mode of operation in the CoE directory to Cyclic synchronous torque mode (CST), Fig.
Selection of the mode of operation

-5l SYSTEM - Configuration

i ' NC - Configuration | General | EtherCAT | DC | Process Data I Startup | CoE - Online | Diag History | Online|

PLC- Conﬁsurat@n [] Auto Update  [¥] Single Update [] Show Offine Data
1 Cam - Configuration
B . /0 - Configuration
Elﬁ /O Devices Add to Startup... Orline Data Module OD {AoE Port): p
=555 Device 2 (EtherCAT)
=$= Device 2-Image Indesx Name Flags Value Uriit
== Device 2-Image-Info +-1C12:0 RxPDO assign RV >3<
@ Inputs +-1C13:0 TxPDO assign RwW *le
& Outputs +-1C32:0 SM output parameter RO >32¢«
‘ InfoData +1- 1C33:0 SMinput parameter RO >32<
- Term1 (EK1100) -+ G000 FB Inputs RO 17«
@& InfoData +- 6000 DRV Inputs RO >19<
E:l...lﬂ Term 2 (EL7342) =1 7010:0 DRV Outputs RO >14 ¢
- "% Term 3 (EL7332) TSI Ceetrolheced ROF DD (37)
E]“'Iﬂ Term 4 (EL7031) 7010:03  Modes of operation RW P Cyclic synchronous torque mode (...
BOE 0
(- " ™| Term 5 (EL7041-1000) : - ~
"] Term 6 (EL7041) 701009 Targettorque Set Value Dialog =
F010:0A  Torgue offset
[ "% Term 7 (EL7201) : o
5958 Term 8 (EL7201) ;31332 g:::;';if‘::gle Des: 10
L : .
D .JJ IE"” iﬁfﬁ?ﬂ + 80000 B Seftings Ao 0x0000000¢.
----- erm . )
8 Mappi + 8008:0 FB Resolver Seftings Erim: [E_l,lclic syhchronous torque made (C5T) v]
-8 Vappings + 8010:0 DRV Ampiffier Settings
+- 80110 DRV Motor Settings
+ - 80120 DRV Brake Settinas Baslh )
Binary:
Mame Online Bit Size:
T Statusword X 0027 (4135) 52
T WeState X0 B . v nput
ST State 00008 (8) UINT 2.0 1655.0 Input 0
ST AdsAddr AC1128290301.. AMSADDR.. 80 1657.0 Input 0
Ot AN mn FICTRIT 1n 1880 N Temmn b n

Fig. 61: Selection of the mode of operation

» Under Predefined PDO assignment, also select Cyclic synchronous torque mode (CST), Fig. Selecting
a predefined PDO assignment
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| General | EtherCAT | DC | Process Data | Startup | CoE - Online | Diag History | Online |

Sync Manager: PO List:
S5M  Size Type Flags Index Size Mame Flags SM sU -
0 128 MboOwt e 1ADD 40 FE Postion F 3 0
1 128 Mbzxn O 1AD1 20 DRV Statusword F 3 0
2 4 Outputs Q1 AD2 40 DRV Velocity actual value F 0
3 8 Inputs M 1AD3 20 DRY Torgque actual value F 3 0
e 1AD4 20 DRV Info data 1 F 0
O 1AD5 20 DRV Info data 2 F 0
1600 20 DRV Controbwaord F 2 0
(e 1601 40 DRV Tanget velocity F 0 i
1| 1 | » 1| 1 | »
PDO Assignment (1CT12): PDO Content (T 1ADD):
{b:'I'E-D'I] Index Size Cffs MName Type Default (he
1601 -
[7] B 1602 (6000:11 4.0 0.0 Position UDINT
[ 1603 40
[] G 1604
[F]0x 1605
4 i | 3
Download Predefined PDO Assignment: Cycl mode -
PDO Assignment
[ PDO Configuration Predefined PDO Assignment: Tyclic synchronous torque mode with commutation angle (CSTCA)
Predefined PDO Assignment: Cyclic synchronous velocity mode (CSYY

Fig. 62: Selecting a predefined PDO assignment

+ Activate the configuration (Ctrl+Shift+F4)
* Run through the State Machine of the box. There are two ways to do this:

o |f you use the TwinCAT NC.
The State Machine is run through automatically by the NC. You can enable the axis in the Online
tab of the axis.
Set all tick marks and set Override to 100% (see Fig. Set enabling). The axis can then be moved.

o If you don’t use the TwinCAT NC.
In this case you must run through the State Machine manually. To do this, follow the instructions in
the chapter Commissioning without the NC [P 52].
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| General | Settings | F'EIIEII'I'IE.‘tEﬂ'l D}ﬂamics| Online | Functiunsl Cuuplingl Cumpensatiun|

Setpoint Position: [mm]
0.0000 0.0000
Lag Distance (minmax):.  [mm] Actual Velocity: [mm/s] Setpoint Velocity:  [mm.s]
0.0000 (0.000, 0.000) 0.0000 0.0000
COvemide: [%] Total / Control Qutput:  [%] Emor:
100.0000 % 0.00/ 0.00% 0 (Do)
Status {log.) Status (phys.) Enabling
[ Ready MOT Mowing [ Coupled Mode Cortroller
[ Calibrated [] Moving Fw [ In Target Pos. Feed Fw
[ Has Job [] Moving Bw [ In Pos. Range Feed Bw
Cortroller Kv-Factar: [mm.s./mm] Reference Velocity: [mmys]
1 Y 2w 4
Target Position: [mm] Target Velocity: [mm~s]
0 1 0
——| = | + | ++ ® | —-
F1 | F2| F3| F4 F8 | _F9
Set Enabling | = |
[] Cantraller 0K
= Pt Ok
Sl
Owernde [%]:
100 All
' h.“\\

Fig. 63: Set enabling

» The cyclic variable Target torque (Fig. Torque specification) can be used to specify a defined torque.

Marne Online Type Size =Addr..  Inf/Out  UserID Linked to
& Position # 000000000 (0 UDINT 4.0 1320 Input 0 ninDatal . Axis 10_Enc_L..
&l Statusword ® 00000 (0] UINT 2.0 136.0 Input 0 n5tatusl, n5tatus2
%1 Torque actual v... (00000 (0} INT 2.0 1380 Input 0
&l WeState X 1 BOOL 01 1522.3 Input 0 nStatusd, nStatusd
&1 State 0:0042 (66) UINT 20 16550 Input 0
&1 AdsAddr AC1128290301.. AMSADDR.. &0 16570 Input 0
%1 Chnl 0400 (D) USINT 1.0 16650 Input 0
%l Chnl 001 (1) USINT 1.0 1666.0 Input 0
&l DeOutputShift ¥ 0x0009E854 (649300) DINT 4.0 1667.0 Input 0 nDcOutputTime , Axis 1.,
&1 DelnputShift ® 0x003320AC (3350.. DINT 4.0 1671.0 Input 0 nDcInputTime . Axis 10_..
_@lCDntrulwurd K 00008 (6) UINT 20 1320 Cutput 0 nCtrll, niCtrl2
( %| Target torque 00000 (0) INT 20 134.0 Output 0 )
Fig. 64: Torque specification
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5.5.4 CSTCA

This operation mode is also intended for use with the cyclic torque interface. In addition the user can specify
the commutation angle. The variable Commutation angle can be used to set an angle which is to be
maintained with a defined torque set in variable Target torque.

Step-by-Step
+ Add the box to the configuration as described in the chapter Configuration in TwinCAT.
 Link the box with the NC as described in the chapter Integration into the NC configuration [»_33].
 Import the motor XML file into the Startup directory as described in the chapter Settings in the CoE
[»42].

+ Set the mode of operation in the CoE directory to Cyclic synchronous torque mode with commutation
angle (CSTCA), Fig. Selection of the mode of operation

=Bl SYSTEM - Configuration -
: CoE - Online | pj i i
i | NC - Configuration | General | EtherCAT | DC | Process Data I Startup | | Diag History | Onl|ne|
PLC - Configuration [ Auto Update Single Update [] Show Offline Data
» Cam - Configuration
4 /0 - Configuration
Elﬁ /O Devices Add to Startup... Online Data Module OD {AoE Port):
=-== Device 2 (EtherCAT)
=$= Device 2-Image Index MName Flaos Walue Linit
=f Device 2-Image-Info +1C12:0 RxPDO assign AW >3z
§ Inputs +- 1C13:0 TxPDO assign RW o
§/ Outputs +-1C32:0 SM output parameter RO 32«
‘ InfoData +1- 1C33:0 SMinput parameter RO >32 <
- Term1 (EK1100) +|- 6000:0 FE Inputs RO »17«
@& InfoData +- 6000 DRV Inputs RO >19¢<
E]—--'ﬂ Term 2 (EL7342) =1 7010:0 DRV Outputs RO >14«
- "] Term 3 (EL7332) o —Caatenkuerd ROP 001F (31)
EJ---Iﬂ Term 4 (EL7031) 7010:03  Modes of operation RW P Cyclic synchronous torque mode ...
- "%| Term 5 (EL7041-1000) 2 (oot Value Dial ﬂ‘
' 0o -
-] Term 6 (EL7041) ;3133? ?rge" ‘z;q“e
8| Term 7 (EL7201 C——— :
g.j Term 3 EEL?201; 7010:0B  Torgue limitation Dec: "
%% Term 9 (EL7201) 70100 - Commutation angle Hex: 0x00000008
- +1- 30000 FB Settings
J Term 10 (ELS011) +- 30080 FBE Resolver Settings E i [E_l,lclic synchronous torque mode with c VI
(-8 Mappings +- 8010:0 DRV Amplifier Settings Cyclic synchronous velocity mode (C5V)
480110 DRV Motor Settings Cyclic synchronous torque mode (C5T
’ K _ iz synchronous torgue mode will
- §012:0 DRV Brake Settinas Bool:
Binary: 0B 000000 4
MName Online Bit Size: 1 ©e ©1s @32 O @7 I
T Statusword X 0027 (4135) T e, N Status
T WeState X0 BOOL 01 15223 Input 0 nstatusd, nStatusd
ST State 0:0008 (8) UINT 20 1655.0 Input 0

Fig. 65: Selection of the mode of operation

* Under Predefined PDO assignment, also select Cyclic synchronous torque mode with commutation
angle (CSTCA), Fig. Selecting a predefined PDO assignment.
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| General | EtherCAT | DC | Process Data | Startup | CoE - Online | Diag History | Online |

Sync Manager: PDO List:
SM Size Type Flags Index Size MName Flags SM S it
0 128 MbzxOut (e 1AD0 40 FB Posttion F 0
1 128 Mbzln 1A 20 DRV Statusword F 3 0
2 [ Outputs M1AD2 4.0 DRY Velocity actual value F 0
3 2 InpLts 1A03 20 DRY Targue actual value F 0
(e1A04 20 DRV Info data 1 F 0
(e 1A05 20 DRV Info data 2 F 0
(1600 20 DRV Controlword F 2 0
(1601 4.0 DRV Tanget velocity E 0 %
4 | L | » < | 1 | »
PDO Assignment (B1C12): PDO Cortent (01 ADD):
{b-c'IEDD Index Size (ffs MName Type Default (hes
(1607 -
[7] G 1602 (x6000:11 4.0 0.0 Position UDINT
7] 01603 oL
[]ec1604
[ k1605
4 ] | 2
Download Predefined PDO Assi : i mode with commutation -
FDO Assignment Predefined PDO Assignment: (none)
[7] PDO Corfiguration Predefined PDO Assignment: Cyclic synchronous torgue mode
Predefined PDO Assignment: Cyclic synchronous velocity mode (CSVY

Fig. 66: Selecting a predefined PDO assignment

 Activate the configuration (Ctrl+Shift+F4)
* Run through the State Machine of the box. There are two ways to do this:

o If you use the TwinCAT NC.
The State Machine is run through automatically by the NC. You can enable the axis in the Online
tab of the axis.
Set all tick marks and set Override to 100% (see Fig. Set enables). The axis can then be moved.
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| General | Settings | F'EIIEII'I'IE.‘tEﬂ'l D}ﬂamics| Online | Functiunsl Cuuplingl Cumpensatiun|

i 0 . OOOO Setpoint Position: ﬂ_ﬂm

Lag Distance (minmax):.  [mm] Actual Velocity: [mm/s] Setpoint Velocity:  [mm.s]
0.0000 (0.000, 0.000) 0.0000 0.0000
COvemide: [%] Total / Control Qutput:  [%] Emor:
100.0000 % 0.00/ 0.00% 0 (Do)
Status {log.) Status (phys.) Enabling
[ Ready MOT Mowing [ Coupled Mode Cortroller
[ Calibrated [] Moving Fw [ In Target Pos. Feed Fw
[ Has Job [] Moving Bw [ In Pos. Range Feed Bw
Cortroller Kv-Factar: [mm.s./mm] Reference Velocity: [mmys]
1 Y 2w 4
Target Position: [mm] Target Velocity: [mm~s]
0 1 0
——| = | + | ++ ® | —-
F1 | F2| F3| F4 F8 | _F9
Set Enabling | = |

[] Cantraller 0K
= Pt Ok
Shein
Owernde [%]:

100 Al

Fig. 67: Set enables

o If you don’t use the TwinCAT NC.
In this case you must run through the State Machine manually. To do this, follow the instructions in

the chapter Commissioning without the NC [P 52].
* You can specify a defined torque via the cyclic variable Target torque. The value is specified in 1000ths
of the rated current and the torque is calculated according to the following equation, where the rated
current refers to the value in the index 0x8011:12 [P 93] rated current.

You can specify a defined angle via the cyclic variable Commutation angle. The value is specified in 360°/2'.

MName Online Type Size =Addr.. In/Out  UserlD Linked to

¢l Statusword ¥ w0000 (0) UINT 2.0 132.0 Input 0 nStatusl, nStatus2

vl WeState X1 BOOL 01 15223 Input @ nStatusd, nStatusd

%1 State 00042 (B6) UINT 2.0 1655.0 Input 0

&1 AdsAddr AC1128290301.. AMSADDR.. &0 1657.0 Input 0

%1 Chn0 000 (0} USINT 1.0 1665.0 Input 0

%1 Chnl 01 (1) USINT 1.0 1666.0 Input 0

@'l DeOutputShift X (nD009EBS4 (649300) DINT 4.0 1667.0 Input 0 nDcOutputTime . Axis 1...
&1 DelnputShift ¥ (n003320AC (3350...  DINT 4.0 1671.0 Input 0 nDcnputTime ., Axis10_..,
| Controbaord ¥ D006 (5) LINT 2.0 1220 Qutput—0) nCtrll, nCtrl2

% Target torque 0x0000 (0] INT 2.0 1340 Output 0

%] Cornmutation angle 0x0000 (0] UINT 20 136.0 Output 0

Fig. 68: Specification of torque and commutation angle
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5.5.5 CSP

EP7211 operates in the cyclic position interface in the CSP operation mode. A defined position can be set
via the Target position variable.

® Minimum cycle time

The cycle time in CSP modus must be 2*n * 125 ys (where n = 1 to 8), i.e. 250 ys, 500 ps, 1 ms,
2ms, 4 ms, 8 ms, 16 ms or 32 ms.

Step-by-Step
» Add the box to the configuration as described in the chapter Configuration in TwinCAT.
« Link the box with the NC as described in the chapter Integration into the NC configuration [»_33].

 Configure the motor with the help of the automatic configuration [»_55] (OCT types only) using the
Drive Manager [P_37] or import the motor XML file into the Start-up directory as described in the
chapter Settings in the CoE [P 42].

» Set the mode of operation in the CoE directory to Cyclic synchronous position mode (CSP), Fig.
Selection of the mode of operation.

i Bl SYSTEM - Configuration - 4 "
CoE - Onlne T
+ I NC - Configuratian General | BinerCAT | Confguraion [ DC__ | Frooess Data | Statup [iag History | Ordne | M. Orine | MC: Functions
W PLC - Configuration [W‘ Aoto Lksd 75 sote 17| Show Offine Diata
BB Cam - Configuration
-+ V3 - Configuration [ Adhaced... ]
B9 1’0 Devices Add to Statup Oviires Dt Module 0D (A0E Pesil p
=} -= Device 2 (EtherCAT)
4= Device 2-Image e Fiame Fags Ve Link ]
o= Device 2-Image-Info £ 1CR20  SMoupu pammeter RO 32
8- W1 Inputs #1C330  SMinput parmeter AQ PR«
i1 Qutputs * 60000 FE inputs AD 217«
#- @ InfoData +- 60010 FB Touch probs inputs RO » M
= Term 1 [EXK1100) +- 60100 DAY inputs RO 215
7 @ InfeData # 7001:0 FB Touch probe outputs RD »We
-S| Term 2 [EL7201-0010) = RO aMde
® Term 3 (ELSM11) f RO P BDOTF (31)
@8 Mappings AW P Cyche symchronous postion mode:
Set Value Dislog e | |
[Drec: &
Hesx
# - BO0O:D FB Setings Eriim clic. syrcheanous position mods (05
+ - BO0:D FBOCT Settings ; CSE
- 80100 DAY Amplisr Settinga %B smchioneus :rehcw mﬂ;‘mtlgﬁrh’]
= DO ——
L DAY Mator Settings Bodk Cwclic ?yrghlm Im R L
o — | Binay 08000000 ' -
| Bt Sze 1 B 16 @ 32 B O7
MNarme Online W
&7 Position A 0«00A4E390 (10806... UDINT 4 nao Input 0 nlnliatal . Axis 1_Emc_lin
& Statuswoard A D027 (4135 LIMT 20 50 Input 0 AStatusl, AStatusl

Fig. 69: Selection of the mode of operation

» Under Predefined PDO assignment, also select Cyclic synchronous position mode (CSP), Fig.
Selecting a predefined PDO assignment.
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General | BiherCAT | Configuration | DC

| Process Data | Startup | CoE - Online | Diag History | Online | NC: Online | NC: Functions |

Fig. 70: Selecting a predefined PDO assignment

+ Activate the configuration (Ctrl+Shift+F4)
* Run through the State Machine of the box. There are two ways to do this:

o If you use the TwinCAT NC.
The State Machine is run through automatically by the NC. You can enable the axis in the “Online”

tab of the axis.

Synic Manager: PDO List:
5M  Sige Type Fags Imde; Sige MName Flags 5M 50 =
0 128 MiOut Ox1AD0 40 FB Pasition F 3 1]
1 128 Mixcin d1AD1 20 DRV Statusword F 3 0 1
2 B Outputs Ox1AD2 40 DRV Valocity actual valus F 0
3 24 Inputs x1AD3 20 DRV Tomue actual value F 0
OelAd 20 DRV Info data 1 F 0
x1AD5 20 DRV Info data 2 F 0
x1ADe 40 DRV Following emmor actual value F 0
x1AD7 20 FB Touch probe status F 3 0
Me1AD8 40 FA Teuich renhe 1 nos nnsitinn F 3 n -
«| " | v | n | ¢
PO Assignment (Ba1C12): PDO Content (b1 ADS):
ﬁﬁ index Sz Offs  MName Type Defautt
W
Fox1602 eb001:12 4.0 2.0 TP1 Neg position UDINT
7] x1603 0
[ e 1604
[]0x1605
7] 01606
(] D 1607 < m | ¥
| PDO Assignment Predefined PDO Assignment: {none)
F1PDO Co ion Predefined FDO Assignment: Cyclic synchronous torgue mode ([CST)
- figurati Fredefined PDO Aungrrnnri ‘Cydlic synchronous torque mu-du with commutation angle [CSTCAJ
s . C5V)

Set all tick marks and set Override to 100% (see Fig. Set enabling). The axis can then be moved.

EP7211-003x

Version: 1.8
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| General | Settings | F'alameierl D}ﬂamics| Online | Functiunsl Cuuplingl Cumpmsatiun|

Fig. 71: Set enabling

o If you don’t use the TwinCAT NC.

Setpoint Position: [mm]
0.0000 0.0000
Lag Distance (minmax):.  [mm] Actual Velocity: [mm/s] Setpoint Velocity:  [mm.s]
0.0000 (0.000, 0.000) 0.0000 0.0000
COvemide: [%] Total / Control Qutput:  [%] Emor:
100.0000 % 0.00/ 0.00% 0 (Do)
Status {log.) Status (phys.) Enabling
[ Ready NOT Moving [ Coupled Mode Cortraller
[ Calibrated [] Moving Fw [ In Target Pos. Feed Fw
[ Has Job [] Moving Bw [ In Pos. Range Feed Bw
Cortroller Kv-Factar: [mm.s/mm] Reference Velocity: [mmys]
1 Y 2w 4
Target Position: [mm] Target Velocity: [mmys]
0 1 0
——| = | + | ++ ® | —-
F1 | F2| F3| F4 F8 | _F9
Set Enabling | 2 |
[] Cantraller 0K
= Pt Ok
Sl
Owernde [%]:
100 All
h\\

In this case you must run through the State Machine manually. To do this, follow the instructions in

the chapter Commissioning without the NC [P 52].

* You can specify a position via the cyclic variable Target position (fig. Position specification). The value
must be multiplied by the calculated scaling factor [P 47] in order to obtain the correct position.

MName Online Type size >Addr... In/Out UserlD Linkedto
& Position X 0DDA4BBEGS (10795876) UDINT 40 no Input O ninDatal . Axis 1
&1 Statusword X 00021 (33) UINT 20 750 Input 0 nStatusl, nStatu
&7 WeState X 0 BOOL 0.1 15223 Input 0 nStatusd, nStatu
& InputToggle X1 BOOL 01 15243 Input O nStatusd, nStatu
& State (hdDD0E (8) UINT 20 1550.0 Input 0
S AdsAddr AC1128290301 EAD3 AMSADDR.. B0 15520 Input 0
&I Chnl 000 (0) USINT 10 1560.0 Input O
%! Chnl 01 (1) USINT 1.0 1561.0 Input 0
@1 DeOutputshift X (DO09CBGC (641900) DINT 40 1562.0 Input 0 nDcOutputTime
&1 DelnputShift X 000333094 (3358100) DINT 40 1566.0 Input O nDecnputTime .
’ﬂ_c.nm;m_l:.umd X (0006 (6] LINT 20 1.0 nCtrll, nCtri2
L*trl Target position (000000000 (0) UDINT 40 73.0 Output 0 |
Fig. 72: Position specification
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Following error monitor

Furthermore, there is an option in CSP mode to activate a following error monitor. The following error monitor
is switched off on delivery. In all other modes this is not used and is ignored.

» The window of the following error monitor can be adjusted with the Following error window (Index
0x8010:50 MDP742 / Index 0x6065 DS402). The value set here — multiplied by the scaling factor —
specifies by what position the actual position may differ from the set position, positively and negatively.
The total accepted tolerance is thus twice as large as the position entered in the Following error
window (see fig. Following error window).

accepted following
error tolerance

I} ] | L 1 1 L | .
T T T 1 T -

following error |following error
window |  window

i P
- L L

following error no following error P following error

reference position

Fig. 73: Following error window

« The time (in ms) allowed for a following error exceedance can be set with the Following error time out
(Index 0x8010:51 MDP742 / Index 0x6066 DS402). As soon as the target position is exceeded by
more than the position entered in the Following error window for the time entered in the Following error
time out, the box outputs an error and stops immediately.

» The current following error can be read in the Following error actual value (Index 0x6010:09 MDP742 /
Index 0x60F4 DS402).

Following error
A . windiow
-~
- =
= 7| _ Following emror
- 7 4 tolerance
- -
- -
-
-~
-

Following emror
window

Fig. 74: Following error time out

The value OXFFFFFF (- 1) in the Following error window means that the following error monitor is switched
off and corresponds to the delivery state.
The Following error time out is 0x0000 (0) on delivery.
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5.6 Process data MDP 742

Table of contents

» Sync Manger
* PDO Assignment
* Predefined PDO Assignment

Sync Manager (SM)

Sync Manager (SM) The extent of the process data that is made available can be changed through the

"Process data" tab (see following Fig.).

| General | EtherCAT | DC | Process Data | Startup | CoE - Online | Online |

Sync Manager: PDO List:
SM  Size Type Flags Index Size MName Flags SM SU il
0 128 MOt G TADD 40 FB Position F 3 0
1 128 Mbxin G 1ADT 20 DRV Statusword F 3 1] A
2 5 Outputs 1A02 40 DRV Velocity actual value F 1] 1
3 5 Inputs 1A03 20 DRV Torgue actual value F 1]
O 1AD4 20 DRV Info data 1 F 0
O 1AD5 20 DRV Info data 2 F 1]
1ADE 40 DRV Following emar actual value F 1]
b 1AD7 20 FE Touch probe status F 1]
1408 40 FE Touch probe 1 pos position F 1]
< 1AD9 40 FE Touch probe 1 neg pasition F 1]
1 | ne | ¢ n.1Ann AN CD Triimb mmmbm B omimim mimm i C n i
PDO Assignment ((x1C12): PDO Contert (1 ADD):
{bﬂﬁﬂﬂ Index Size Offs Mame Type Default (hex)
1601 i .
[F]Gx1602 B000:11 4.0 0.0 Position UDINT
[ x1603 - L
[[]x1604
[C]Cx 1605
[[] 1606
[0 1607
4 1 b
Download Predefined PDO Assignment: {none)
PDO Assignment (Load PDO irfo from device ]
[7] PDO Carfiguration
[S]mc Unit Assignment... ]

Fig. 75: Process Data tab SM2, EP7211 (default)
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| General | EtherCAT | DC | Process Data | Startup | CoE - Online | Online |

Sync Manager: PDO List:
SM  Size Type Flags Indesx Size Mame Flags SM 5U il
1] 128 MOt b1 ADD 40 FB Position F 3 0
1 128 Mbzxn 1 A01 20 DRV Statusword F 3 0
2 [ Outputs (102 40 DRV Velocity actual value E 0
3 [ Inputs (1203 20 DRV Torgue actual value F 0
e ADM 20 DRV Info data 1 F 1] E
1 ADS 20 DRV Info data 2 F 1]
(ke 1206 40 DRV Following emor actual value E 0
(ec1ADT 20 FB Touch probe status F 0
(e1AD8 40 FB Touch probe 1 pos position F 0 LM
(1209 40 FB Touch probe 1 neg position E 0
[ec1A0A 40 FB Touch probe 2 pos position F 0
(ke1ADB 40 FB Touch probe 2 neq position F 0
(1600 20 DRV Controbword F 2 1]
4 m | » k1601 40 DRV Target velocity F 2 0 -
PDO Assignment (e1C13): PDO Content (1 AQD):
[¥] Cx1ADD Indesx Size Offs MName Type Default (hex)
&1:3; 6000:11 4.0 0.0 Posttion UDINT
] 1403 =
[ R1A04
[ 01405
[T] 1406
[ @807
[[]x1A08
[ 21409
[T] G 1A4DA
[T]x1A0B
4 i -
Download Predefined PDO Assignment: {none) -
PDO Assignmert (Load PDO info from device ]
[ PDO Cordiguration
[Syﬂc Unit Assignment... ]

Fig. 76: Process Data tab SM3, EP7211 (default)
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PDO Assignment

In order to configure the process data, select the desired Sync Manager (SM 2 & 3 can be edited here) in the
upper left-hand "Sync Manager" box (see fig. Process data SM3 tab). The process data assigned to this
Sync Manager can then be switched on or off in the “PDO Assignment” box underneath. Restarting the
EtherCAT system, or reloading the configuration in Config mode (F4), causes the EtherCAT communication
to restart, and the process data is transferred from the box.

SM2, PDO Assignment 0x1C12

Index Size (byte.bit) Name PDO Content

0x1600 (default) 2.0 DRV Controlword Index 0x7010:01 [»_100]
0x1601 (default) 4.0 DRV Target velocity Index 0x7010:06 [» 100]
0x1602 2.0 DRV Target torque Index 0x7010:09 [» 100]
0x1603 2.0 DRV Commutation angle Index 0x7010:0F [»_100]
0x1604 2.0 DRV Torque limitation Index 0x7010:08B [»_100]
0x1605 2.0 DRV Torque offset Index 0x7010:0A [» 100]
0x1606 4.0 DRV Target position Index 0x7010:05 [» 100]
0x1607 2.0 FB Touch probe control Index 0x7001:0

Index 0x7001:01 [P 99]
Index 0x7001:02 [ 99]
Index 0x7001:03 [» 99]
Index 0x7001:05 [P 99]
Index 0x7001:06 [P 99]
Index 0x7001:09 [» 99]
Index 0x7001:0A [» 99]
Index 0x7001:0B [» 99]
Index 0x7001:0D [P 99]
Index 0x7001:0E [» 99]

TP1 Enable

TP1 Continous

TP1 Trigger mode
TP1 Enable pos. edge
TP1 Enable neg. edge
TP2 Enable

TP2 Continous

TP2 Trigger mode
TP2 Enable pos. edge
TP2 Enable neg. edge

SM3, PDO Assignment 0x1C13

Index Size (byte.bit)

Name

PDO Content

0x1A00 (default)  |4.0

FB position

Index 0x6000:11

0x1A01 (default) 2.0

DRV Statusword

Index 0x6010:01 [» 97]

0x1A02 4.0

DRV Velocity actual value

Index 0x6010:07 [» 97]

0x1A03 2.0

DRV Torque actual value

Index 0x6010:08 [» 97]

0x1A04 2.0

DRYV Info data 1

Index 0x6010:12 [P 97]

0x1A05 2.0

DRV Info data 2

Index 0x6010:13 [» 97]

0x1A06 4.0

DRYV Following error actual value

Index 0x6010:09 [» 97]

0x1A07 2.0

FB Touch probe status

Index 0x6001:0

Index 0x6001:01 [» 97]
Index 0x6001:02 [» 97]
Index 0x6001:03 [» 97]
Index 0x6001:08 [» 97]
Index 0x6001:09 [» 97]
Index 0x6001:0A [» 97]
Index 0x6001:0B [» 97]
Index 0x6001:10 [» 97]

TP1 Enable

TP1 Pos. value stored
TP1 Neg. value stored
TP1 Input

TP2 Enable

TP2 Pos. value stored
TP2 Neg. value stored
TP2 Input

0x1A08 4.0

FB Touch probe 1 pos. position

Index 0x6001:11 [» 97]

0x1A09 4.0

FB Touch probe 1 neg. position

Index 0x6001:12 [» 97]

0x1A0A 4.0

FB Touch probe 2 pos. position

Index 0x6001:13 [» 97]

0x1A0B 4.0

FB Touch probe 2 neg. position

Index 0x6001:14 [» 97]
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Predefined PDO Assignment

The "Predefined PDO Assignment" enables a simplified selection of the process data. The desired function is
selected on the lower part of the "Process Data" tab. As a result, all necessary PDOs are automatically
activated and the unnecessary PDOs are deactivated.

The following PDO assignments are available:

Name SM2, PDO assignment SM3, PDO assignment
Cyclic synchronous velocity mode (CSV) 0x1600 [»_105] (DRV Controlword) 0x1A00 [»_107] (FB Position)
0x1601 [»_105] (DRV Target velocity) 0x1A01 [»_107] (DRV Statusword)
Cyclic synchronous torque mode (CST) 0x1600 [»_105] (DRV Controlword) 0x1A00 [»_107] (FB Position)
0x1602 [»_106] (DRV Target torque) 0x1A01 [»_107] (DRV Statusword)
0x1A03 [»_107] (DRV Torque actual value)
Cyclic synchronous torque mode with commu- |0x1600 [» 1051 (DRV Controlword) 0x1A01 [»_107] (DRV Statusword)
tation angle (CSTCA) 0x1602 [»_106] (DRV Target torque)
0x1603 [»_106] (DRV Commutation angle)
Cyclic synchronous position mode (CSP) 0x1600 [»_105] (DRV Controlword) 0x1A00 [»_107](FB Position)
0x1606 [»_106] (DRV Target position) 0x1A01 [»_107](DRV Statusword)
PDO Assignmert ((be1C13): PDO Contert ((be1A00):
{bc'IADD o Index Size Offs Name Type Defi
(1401 ) »
[F] Q102 3 (e6000:11 4.0 0.0 Position LDINT
] 1403 L
[] T 1 A0S
[ ka1 ADS
[[] 1 ADE AN a4 = | R
ln.4 an=s
Download Predefined PDO Assi - Cyc ity mode (CSVY v
POO Assignment Predefined PDO Assignment: {none)
) Predefined PDO Assignment: Cyclic synchronous torque mode (CST)
[ PDO Configuration Predefined PDO Assignment: Cyclic synchronous torgue mode with commutation angle (CSTC,

Predefined PDO Assignment: Cyclic synchronous position mode (TSP l_

Fig. 77: Process data tab - Predefined PDO Assignment
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5.7

DS402 process data

Table of contents

Sync Manager [»_84]
PDO Assignment [» 86]

Predefined PDO Assignment [»_87]

Sync Manager (SM)

Sync Manager (SM). The extent of the process data that is made available can be changed via the "Process
data" tab (see Fig. Process data tab SM2 (default)).

| General | EtherCAT | DC

| Process Data |Startup I CoE - Online I Diag History I Dnline|

Sync Manager: PDO List:
S5M  Size Type Flags Index Size Mame Flags SM
0 128 MbOut Coc 1ADD 20 05402 Statusword F 3 |
1 128 Mbzcin 1 AD01 40 D5402 Position actual value F 3 M=
2 & Outputs (1 AD2 40 05402 Veloacity actual value F |
3 & Inpits (c1AD3 20 05402 Torque actual value F |
(e1AD4 40 05402 Following emor actual value  F |
(e1AD5 20 05402 Touch probe status F |
1 ADG 40 05402 Touch probe 1 postive e...  F |
1 ADT 4.0 05402 Touch probe 1 negativee... F |
1408 4.0 05402 Touch probe 2 postive e...  F |
M 1ANG 40 NSAN? Towich nmohe ? nenative & F [l
' 1 | * ' 1 b
PDO Assignment ((1C12): PDO Cortent {1 ADD):
{b-c'I'EDD Index Size Cifs MName Type Defe
(1601 )
[F]Gx1602 Occ041:00 20 0.0 Statusword UINT
] e 1603 =L
[]0x 1604
[[] 01605
[[]0x 1606
[0 1607
' 1 b
Download [F‘redeﬂned FDO Assignment: Cyclic synchronous velocity mode (CSVY v]
PDO Assignmert (Load PDO info from device ]
[7] PDO Corfiguration
[S]rnc Unit Assignmert... ]

Fig. 78: Process Data tab SM2 (default)
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| General | EtherCAT | DC

| Process Data | Startup | CoE - Orline | Diag History | Online |

Sync Manager: PDO List:
5M  Size Type Flags Index Size Mame Flags SM H
0 128 MOt (oc 1ADD 20 05402 Statusward F 3 |
1 128 Mbecin 1AL 4.0 05402 Position actual value F 3 i
2 1 Outputs G 1ADZ 40 05402 Veloacity actual value F |
3 6 Inputs 1 AD3 20 05402 Torgue actual value F |
(e1AD4 40 05402 Following emor actual value F |
e1AD5 20 05402 Touch probe status F {
(e 1ADG 4.0 05402 Touch probe 1 posttivee...  F |
1 ADT 40 05402 Touch probe 1 negativee... F |
Ge1ADS 40 05402 Touch probe 2 positivee...  F |
G 1ADS 40 05402 Touch probe 2 negativee... F |
Me-A L0 a0 M AN T amdrmhomed C bl [ kY4
< m | + 4| m b
PDO Assignment ([ 1C13): PDO Content (D1 ADD):
E:Ilig'lu Index Size Cifs Mame Type Def:
v .
]G 1AD2 604100 20 0.0 Statusword UINT
[F] (1403 =L
[] 01 AD4
[[]@x1AD5
[[]tx1A06
[[]e=1A07
[[]ox1A08
[C] <1409 « | i 3
Download [ Predefined PDO Assignment: Cyclic synchronous velocity mode {CSV)Y - ]
PDO Assignmert [Load PDO info from device |
[7] PDO Configuration
[Sym:. Unit Assignment... ]

Fig. 79: Process Data tab SM3 (default)
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PDO Assignment

In order to configure the process data, select the desired Sync Manager (SM 2 & 3 can be edited) in the
upper left-hand "Sync Manager" box (see fig.). The process data assigned to this Sync Manager can then be
switched on or off in the “PDO Assignment” box underneath. Restarting the EtherCAT system, or reloading
the configuration in Config mode (F4), causes the EtherCAT communication to restart, and the process data

is transferred from the box.

SM2, PDO Assignment 0x1C12

Index Size (byte.bit) Name PDO Content

0x1600 (default) 2.0 DS402 Controlword Index 0x6040 [» 121]
0x1601 (default) 4.0 DS402 Target velocity Index Ox60FF [» 125]
0x1602 20 DS402 Target torque Index 0x6071 [»_123]
0x1603 2.0 DS402 Commutation angle Index 0x60EA [» 125]
0x1604 2.0 DS402 Torque limitation Index 0x6072 [»_123]
0x1605 2.0 DS402 Torque offset Index 0x2001:11 [» 121]
0x1606 4.0 DS402 Target position Index 0x607A [»_124]
0x1607 2.0 DS402 FB Touch probe function |Index 0x60B8 [»_124]

Bit 0 TP1 Enable

Bit 1 TP1 Continous

Bit 2 TP1 Trigger mode

Bit 4 TP1 Enable pos. edge
Bit 5 TP1 Enable neg. edge
Bit 8 TP2 Enable

Bit 9 TP2 Continous

Bit 10 TP2 Trigger mode

Bit 12 TP2 Enable pos. edge
Bit 13 TP2 Enable neg. edge

SM3, PDO Assignment 0x1C13

Index Size (byte.bit) Name PDO Content
0x1A0Q0 (default) 2.0 DS402 Statusword Index 0x6041 [»_122]
0x1A01 (default) 4.0 DS402 Position actual value Index 0x6064 [» 122]
0x1A02 4.0 DS402 Velocity actual value Index 0x606C [» 123]
0x1A03 2.0 DS402 Torque actual value Index 0x6077 [ 123]
0x1A04 4.0 DS402 Following error actual Index 0x60F4 [»_125]
value
0x1A05 2.0 DS402 Touch probe status Index 0x60B9 [P 124]
Bit 0 TP1 Enable
Bit 1 TP1 Pos. value stored
Bit 2 TP1 Neg. value stored
Bit 7 TP1 Input
Bit 8 TP2 Enable
Bit 9 TP2 Pos. value stored
Bit 10 TP2 Neg. value stored
Index 6001:10 | TP2 Input
0x1A06 4.0 DS402 Touch probe 1 pos. po- |Index 0x60BA [ 124]
sition
0x1A07 4.0 DS402 Touch probe 1 neg. po- |Index 0x60BB [»_124]
sition
0x1A08 4.0 DS402 Touch probe 2 pos. po- |Index 0x60BC [»_125]
sition
0x1A09 4.0 DS402 Touch probe 2 neg. po- |Index 0x60BD [»_125]
sition
86 Version: 1.8 EP7211-003x




BECKHOFF

Commissioning

Predefined PDO Assignment

The "Predefined PDO Assignment" enables a simplified selection of the

process data. The desired function is

selected on the lower part of the "Process Data" tab. As a result, all necessary PDOs are automatically

activated and the unnecessary PDOs are deactivated.

The following PDO assignments are available:

Name SM2, PDO assignment

SM3, PDO assignment

Cyclic synchronous velocity mode (CSV) 0x1600 [»_130] (DS402 Controlword)

0x1601 [»_130] (DS402 Target velocity)

0x1A00 [»_130] (DS402 Statusword)

0x1A01 [»_131] (DS402 Position actual
value)

Cyclic synchronous torque mode (CST) 0x1600 [»_130] (DS402 Controlword)

0x1602 [»_130] (DS402 Target torque)

0x1A00 [r_130] (DS402 Statusword)

0x1A01 [»_131] (DS402 Position actual
value)

0x1A03 [»_131] (DS402 Torque actual value)

Cyclic synchronous torque mode with commu-

0x1600 [»_130] (DS402 Controlword)
tation angle (CSTCA)

0x1602 [»_130] (DS402 Target torque)
0x1603 [»_130] (DS402 Commutation an-
gle)

0x1A00 [»_130] (DS402 Statusword)

Cyclic synchronous position mode (CSP) 0x1600 [»_130] (DS402 Controlword)

0x1606 [»_130] (DS402 Target position)

0x1A00 [»_130] (DS402 Statusword)

0x1A01 [»_131] (DS402 Position actual
value)

PDO Assignment ((e1C13): PDO Contert ([x1A00):
{bc'IADD o Index Size Offs Name Type Defi
1AM _ -
[F]Gx1A02 L c6000:11 4.0 0.0 Position UDINT
] 1403 L
[] T 1 A0S
[[] 1 AD5
[[] 1 ADE il ] = | .
=ln.4 Aan—?
Download Predefined PDO Assi ; ity mode ¥ -
POO Assignment Predefined PDO Assignment: {none)
) Predefined PDO Assignment: Cyclic synchronous torque mode (CST)
[ PDO Configuration Predefined PDO Assignment: Cyclic synchronous torgue mode with commutation angle (CSTC,
Predefined PDO Assignment: Cyclic synchronous position mode (TSP l_

Fig. 80: Process data tab - Predefined PDO Assignment
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5.8
i

i

Object description (MDP 742)

EtherCAT XML Device Description

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 via the CoE list (CAN over EtherCAT)

The box is parameterized via the CoE - Online tab (double-click on the respective object) or via the
Process Data tab (assignment of PDOs).
Please note the following general CoE information when using/manipulating the CoE parameters:

- Keep a startup list if components have to be replaced
- Differentiation between online/offline dictionary, existence of current XML description
- use "CoE reload" for resetting changes

Risk of damage to the device!
We strongly advise not to change settings in the CoE objects while the axis is active, since this could impair

the control.

5.8.1 Restore object

Index 1011 Restore default parameters

Index (hex) |[Name Meaning Data type Flags |Default

1011:0 Restore default param-|Restore default parameters UINT8 RO 0x01 (14ec)
eters

1011:01 Sublndex 001 If this object is set to “0x64616F6C” in the set value di-|UINT32 RW 0x00000000

alog, all backup objects are reset to their delivery state. (Ogec)
88 Version: 1.8 EP7211-003x
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5.8.2 Configuration data
Index 8000 FB settings
Index (hex) |[Name Meaning Data type Flags |Default
8000:0 FB Settings Maximum subindex UINT8 RO 0x13 (19ec)
8000:01 Invert feedback direc- |Inverting the count direction BOOLEAN RW 0x00 (Oyec)
tion
8000:02 Referenced The box sets this parameter to FALSE in two cases: BOOLEAN RW 0x00 (Oyec)
 If a motor with a different serial number was
detected.
 If a motor with single-turn encoder was
connected.
If you want to use this function, set the parameter to
TRUE and monitor it.
The value of this parameter is retained if the power
supply is interrupted.
8000:11 Device type 3: OCT (not changeable) UINT32 RW 0x00000003
(3dec)
8000:12 Singleturn bits Number of single-turn bits [> 44] UINT8 RW 0x14 (204.)
8000:13 Multi-turn bits Number of multi-turn bits [P 44] UINT8 RW 0x0C (1244c)
8000:14 Observer bandwidth Bandwidth of the speed observer [Hz] UINT16 RW 0x01F4
(Soodec)
8000:15 Observer feed-forward |Load ratio [%] UINT8 RW 0x01 (Ogec)
100% = load-free
50% = mass moments of inertia of input and output are
equal
8000:17 Position Offset UINT32 RW 0x00000000
(Odec)
Index 8008 FB OCT Settings
Index (hex) |[Name Meaning Data type Flags |Default
8008:0 FB OCT Settings Maximum subindex UINT8 RO 0x00 (Ogec)
8008:01 Enable autoconfig Configuration takes place automatically after the read- |BOOLEAN RW 0x00 (Ogyec)
ing of the electronic type plate
(see Automatic scanning of the electronic type plates
[» 55])
8008:02 Reconfig identical mo- |When replacing identical motors, reconfiguration takes |BOOLEAN RW 0x00 (Ogec)
tor place automatically after reading the electronic type
plate. Enable autoconfig must be activated.
(see Automatic scanning of the electronic type plates
[».55])
8008:03 Reconfig non-identical |When replacing non-identical motors, reconfiguration |BOOLEAN RW 0x00 (Ogyec)

motor

takes place automatically after reading the electronic
type plate. Enable autoconfig must be activated.

(see Automatic scanning of the electronic type plates
[» 551)

EP7211-003x
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Index 8010 DRV Amplifier Settings

Unit: rpm

Index (hex) |[Name Meaning Data type Flags |Default
8010:0 DRV Amplifier Settings |Maximum subindex UINT8 RO 0x42 (664..)
8010:01 Enable TxPDOToggle |Show TxPDO toggle in status word (bit 10) BOOLEAN RW 0x00 (Oyec)
8010:02 Enable input cycle 1: enabled BOOLEAN RW 0x00 (Ogec)
counter
Two-bit counter that is incremented with each process
data cycle up to a maximum value of 3, after which it
starts again at 0
The low bit is represented in bit 10 and the high bit in
bit 14 of the Status word.
8010:11 Device type 1: Servo drive (cannot be changed) UINT32 RW 0x00000001
(1dec)
8010:12* Current loop integral  |Integral component of current controller UINT16 RW 0x000A (1044.)
time Unit: 0.1 ms
This value is affected by automatic scanning.
(see Automatic scanning of the electronic identifica-
tion plates [P 55])
8010:13* Current loop propor-  |Proportional component of current controller UINT16 RW 0x0064
tional gain Unit: 0.1 V/A (100¢4ec)
This value is affected by automatic scanning.
(see Automatic scanning of the electronic identifica-
tion plates [»_55])
8010:14 Velocity loop integral |Integral component of velocity controller UINT32 RW 0x00000032
time Unit: 0.1 ms (504e)
8010:15 Velocity loop propor-  |Proportional component of velocity controller UINT32 RW 0x00000096
tional gain Unit: mA / (rad/s) (150¢4ec)
8010:17 Position loop propor-  |Proportional component position controller UINT32 RW 0x0000000A
tional gain Unit: (rad/s) / rad (10geo)
8010:19 Nominal DC link volt- |Nominal DC link voltage UINT32 RW 0x0000BB80
age Unit: mV (480004,)
8010:1A Min DC link voltage Minimum DC link voltage UINT32 RW 0x00001A90
Unit: mV (68004..)
8010:1B Max DC link voltage  |Maximum DC link voltage UINT32 RW 0x0000EAB0O
Unit: mV (600004,)
8010:29 Amplifier 12T warn I?T model warning threshold UINT8 RW 0x50 (804.)
level Unit: %
8010:2A Amplifier 12T error I?T model error threshold UINT8 RW 0x69 (1054,)
level Unit: %
8010:2B Amplifier Temperature |Overtemperature warning threshold UINT16 RW 0x0320
warn level Unit: 0.1 °C (8004.)
8010:2C Amplifier Temperature |Overtemperature error threshold UINT16 RW 0x03E8
error level Unit: 0.1 °C (10004.)
8010:31 Velocity limitation Velocity limitation UINT32 RW 0x00040000
Unit: rpm (262144,,.)
8010:32 Short-Circuit Brake du- |Max. duration of armature short circuit brake UINT16 RW 0x03E8
ration max Unit: ms (10004.)
8010:33 Stand still window Standstill window UINT16 RW 0x0000 (0yc)

*) see index 9009 FB OCT Nameplate
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Index (hex) |[Name

Meaning

Data type

Flags

Default

8010:39 Select info data 1

Selection "Info data 1"
Optional display of additional information in the cyclic

process data. The following parameters are available.

Torque current (filtered 1ms) [1000th of rated current]

DC link voltage [mV]

PCB temperature [0.1 °C]

Errors:

Bit0: ADC Error

Bit1: Overcurrent

Bit 2: Undervoltage

Bit 3: Overvoltage

Bit 4: Overtemperature
Bit 5: 12T Amplifier

Bit 6: 12T Motor

Bit 7: Encoder

Bit 8: Watchdog

Warnings:

Bit 2: Undervoltage

Bit 3: Overvoltage

Bit 4: Overtemperature
Bit 5: 12T Amplifier

Bit 6: 12T Motor

Bit 7: Encoder

12T Motor [%]

12T Amplifier [%]

Input Level:

Bit0: Digital Input 1 Level
Bit1: Digital Input 2 Level
Bit8: HWE Level

Feature Bits:

Bit0: Referenced (Parameter 8000:02 [»_89])

UINT8

RW

0x01 (1 dec)

8010:3A Select info data 2

Selection "Info data 2"
Optional display of additional information in the cyclic

process data. The following parameters are available.

Torque current (filtered 1ms) [1000th of rated current]

DC link voltage [mV]

PCB temperature [0.1 °C]

Errors:

Bit0: ADC Error

Bit1: Overcurrent

Bit 2: Undervoltage

Bit 3: Overvoltage

Bit 4: Overtemperature
Bit 5: 12T Amplifier

Bit 6: 12T Motor

Bit 7: Encoder

Bit 8: Watchdog

Warnings:

Bit 2: Undervoltage

Bit 3: Overvoltage

Bit 4: Overtemperature
Bit 5: 12T Amplifier

Bit 6: 12T Motor

Bit 7: Encoder

12T Motor [%)]

12T Amplifier [%]

Input Level:

Bit0: Digital Input 1 Level
Bit1: Digital Input 2 Level
Bit8: HWE Level

Feature Bits:
Bit0: Referenced (Parameter 8000:02 [»_89])

UINT8

RW

0x01 (146c)
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Index (hex) |[Name Meaning Data type Flags |Default
8010:41 Low-pass filter fre- Low-pass filter frequency UINT16 RW 0x0140
quency Unit: Hz (3204)
The following values can be set:
0 Hz = off
160 Hz
320 Hz
8010:49 Halt ramp deceleration |Halt ramp deceleration UINT32 RW 0x0000F570
Unit: 0.1 rad / s? (62832,,)
8010:50 Following error window | Following error monitor: Following error window UINT32 RW OxFFFFFFFF
Unit: the given value must be multiplied by the corre- (-1 gec)
sponding scaling factor
OxFFFFFFFF (-14.) = following error monitor off
Any other value = following error monitor on
8010:51 Following error time Following error monitor: Timeout UINT16 RW 0x0000 (0 gec)
out Unit: ms
If the following error is larger than the following error
window for a time that exceeds the timeout, this leads
to an error reaction
8010:52 Fault reaction option  |Permitted values UINT16 RW 0x0000 (0 4.)
code 0: Disable drive function, motor is free to rotate
1: Slow down on slow down ramp
8010:53 Position loop propor-  |Proportional component position controller UINT32 RW 0x00000000 (0
tional gain Unit: mA / (rad/s) dec)
8010:54 Feature bits The adjustable motor current values can be interpreted |UINT32 RW 0x00000000 (0
as peak values or rms values. The feature bit enables dec)
the conversion.
Peak value — Bit 0 = 0 (default)
RMS value — Bit 0 = 1
normal output current — Bit 1 = 0 (default)
increased output current — Bit 1 =1
From these, the following combinations can be set:
04 — Normal output current interpreted as peak value
146 — Normal output current interpreted as rms value
24 — increased output current interpreted as peak
value
34ec — increased output current interpreted as rms
value

*) see index 9009 FB OCT Nameplate
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Index 8011 DRV Motor Settings

Index (hex) |[Name Meaning Data type Flags |Default
8011:0 DRV Motor Settings  |Maximum subindex UINT8 RO 0x2D (454..)
8011:11* Max current Peak current UINT32 RW 0x00001770
Unit: mA (60004.)
The adjustable motor current values can be interpreted
as peak values or rms values. The feature bit (8010:54
[»_90]) enables the conversion.
Peak value — Bit 0 = 0 (default)
RMS value — Bit 0 =1
This value is affected by automatic scanning.
(see Automatic scanning of the electronic identifica-
tion plates [P 55])
8011:12* Rated current Nominal current UINT32 RW 0x000003E8
Unit: mA (10004.)
The adjustable motor current values can be interpreted
as peak values or rms values. The feature bit (8010:54
[»_90]) enables the conversion.
Peak value — Bit 0 = 0 (default)
RMS value — Bit 0 = 1
This value is affected by automatic scanning.
(see Automatic scanning of the electronic identifica-
tion plates [»_55])
8011:13* Motor pole pairs Number of pole pairs UINT8 RW 0x03 (34ec)
This value is affected by automatic scanning.
(see Automatic scanning of the electronic identifica-
tion plates [P 55])
8011:15* Commutation offset Commutation offset (between electrical zero position  |[INT16 RW 0x0000 (04ec)
and mechanical single-turn zero position)
Unit:
This value is affected by automatic scanning.
(see Automatic scanning of the electronic identifica-
tion plates [»_55])
8011:16* Torque constant Torque constant UINT32 RW 0x00000000
Unit: mMNm /A (Ogec)
This value is affected by automatic scanning.
(see Automatic scanning of the electronic identifica-
tion plates [»_55])
8011:18* Rotor moment of iner- |Mass moment of inertia of the motor UINT32 RW 0x00000000
tia Unit: g cm”2 (Ogec)
This value is affected by automatic scanning.
(see Automatic scanning of the electronic identifica-
tion plates [P 55])
8011:19* Winding inductance Inductance UINT16 RW 0x000E (14,.)
Unit: 0.1 mH
This value is affected by automatic scanning.
(see Automatic scanning of the electronic identifica-
tion plates [P 55])
8011:1B* Motor speed limitation |Velocity limitation UINT32 RW 0x00040000
Unit: rpm (262144,,.)
This value is affected by automatic scanning.
(see Automatic scanning of the electronic identifica-
tion plates [P 55])
*) see index 9009 FB OCT Nameplate
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Index (hex)

Name

Meaning

Data type

Flags |Default

8011:29

12T warn level

12T model warning threshold
Unit: %

UINT8

RW 0x50 (804,.)

8011:2A

12T error level

12T model error threshold
Unit: %

UINT8

RW 0x69 (1054.,)

8011:2B*

Motor Temperature
warn level

Overtemperature warning threshold
Unit: 0.1 °C

This value is affected by automatic scanning.
(see Automatic scanning of the electronic identifica-

tion plates [»_55])

UINT16

RW 0x03E8

(1000¢.)

8011:2C*

Motor Temperature er-
ror level

Overtemperature error threshold
Unit: 0.1 °C

This value is affected by automatic scanning.

(see Automatic scanning of the electronic identifica-
tion plates [»_55])

UINT16

RW 0x05DC

(1 500dec)

8011:2D*

Motor thermal time
constant

Thermal time constant
Unit: 0.1 s

This value is affected by automatic scanning.

(see Automatic scanning of the electronic identifica-
tion plates [P 55])

UINT16

RW 0x0028 (40,..)

*) see index 9009 FB OCT Nameplate

Index 8012 DRV Brake Settings

Index (hex)

Name

Meaning

Data type

Flags |Default

8012:0

DRV Brake Settings

Maximum subindex

UINT8

RO 0x14 (20,..)

8012:01

Enable manual over-
ride

Manual release of the motor holding brake

BOOLEAN

RW 0x00 (Oyec)

8012:02

Manual brake state

0: Release
Release the brake

1: Apply
Apply the brake

BOOLEAN

RW 0X00 (Oye.)

8012:11*

Release delay

Time the holding brake requires for opening (releasing)
after the current was applied

This value is affected by automatic scanning.
(see Automatic scanning of the electronic type plates)

UINT16

RW 0x0000 (0y.)

8012:12*

Application delay

Time the holding brake requires for closing (holding)
after the current was switched off

This value is affected by automatic scanning.
(see Automatic scanning of the electronic type plates)

UINT16

RW 0x0000 (Oyq)

8012:13

Emergency application
timeout

Time the amplifier waits, until the rotation speed
reaches the stand still window after stop request (set
rotation speed 0 or Torque off). If the set waiting time
is exceeded, the holding brake is triggered indepen-
dently of the rotation speed.

Note:

For rotatory axes and the setting ,torque off* in error
case, this parameter has to be set at least to the ,coast
to the stop*” time of the axis.

For suspended (hanging) axes and the setting ,torque
off* in error case, this parameter has to be set to an
appropriate short time, to prevent the axis/load from
drop/fall.

UINT16

RW 0x0000 (Oyqe)

8012:14*

Brake moment of iner-
tia

Mass moment of inertia of the brake
Unit: g cm”"2

This value is affected by automatic scanning.
(see Automatic scanning of the electronic type plates)

UINT16

RW 0X0000 (Oyec)

*) see index 0x9009 FB OCT Nameplate
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Index 8030 DMC settings

Index Name Meaning Data type |Flags |Default
(hex)
8030:0 DMC settings Maximum subindex UINT8 RO 0x14 (204.)
8030:07 |Emergency deceleration|Deceleration for the emergency stop ramp. (In ms from  |UINT16 RW  |0x64 (1004.)
rated motor speed to standstill)
Unit: 1 ms
8030:08 |Calibration position If homing is successful, the "Actual position" is set to this |INT64 RwW 0x000000000000
value. 0000 (Oge)
8030:09 |Calibration velocity (to- |Velocity on contact with the cam in 10000ths of the rated |INT16 RW  |0x0064 (1004.)
wards plc cam) motor speed
8030:0A |Calibration velocity (off |Velocity on separation from the cam in 10000ths of the  |INT16 RW  |0x000A (104,)
plc cam) rated motor speed
8030:0E  |Modulo factor Feedback increments for one mechanical revolution INT64 RW  |0x000000010000
0000
(4294967296,,.)
8030:12  |Block calibration torque |Torque limitation for approaching the end stop. In UINT16 RW  |0x64 (1004.)
limit 1000ths of the rated motor current.
8030:13  |Block calibration stop  |After reaching the calibration position, the axis moves out |INT64 RW 0x000000010000
distance of the end position by this distance. 0000
(4294967296,,.)
8030:14 |Block calibration lag If this lag distance is exceeded, the axis is in the end po- |INT64 RW  {0x000000010000
threshold sition 0000
(4294967296,,.)
8030:15 |Target position window |Target position window: INT64 RW  |0x16¢c16c1
The In-Target bit is set when the axis is within this win-
dow for at least the time set under 0x8030:16.
8030:16 | Target position monitor |s. 0x8030:15 time in UINT16 RW 0x0014 (204,)
time Unit: ms
8030:17 |Target position timeout |When the set value generator has reached its end posi- |UINT16 RW  |0x1770 (60004,.)
tion
and the axis is not in the target window after this time has
elapsed,
the task is terminated and the in-target bit is not set.
Index 8031 DMC features
Index Name Meaning Data type |Flags |Default
(hex)
8031:0 DMC features Maximum subindex UINT8 RO 0x1B (27 4eo)
8031:13 |Invert calibration cam |Invert travel direction to search for limit switch BOOLEAN |RW  |0x00 (Oy)
search direction (Default: FALSE = search with positive direction of rota-
tion)
8031:14  |Invert sync impulse BOOLEAN [RW  |0x01 (1)
search direction
8031:19 |Calibration cam source |Source for the reference switch ENUM8 RwW 0x00 (04ec)
0: Input 1
1: Input 2
8031:1A |Calibration cam active |State of the reference switch in the actuated state ENUMS8 RW  |0x00 (Ogye)
level 0: Hi
: Hi
1: Low
8031:B Latch source Source for the latch unit ENUMS8 RW  |0x00 (Oye)
0: Input 1
1: Input 2
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5.8.3 Configuration data (vendor-specific)

Index 801F DRV Vendor data

Index (hex) |[Name Meaning Data type Flags Default
801F:0 DRV Vendor data Maximum subindex UINT8 RO 0x14 (204.)
801F:11 Amplifier peak current |Peak current of the amplifier (peak value) UINT32 RW 0x00001F40
Unit: mA (80004.)
801F:12 Amplifier rated current |Tated current of the amplifier (peak value) UINT32 RW 0x00000FAQ
Unit: mA (40004.)
801F:13 Amplifier thermal time |Thermal time constant of the amplifier UINT16 RW 0x0023 (354,)
constant Unit: 0.1 ms
801F:14 Amplifier overcurrent | Threshold value for short-circuit detection UINT32 RW 0x00002EEO
threshold Unit: mA (120004,)
5.8.4 Command object
Index FBOO command
Index (hex) |[Name Meaning Data type Flags Default
FBO00:0 DCM Command Max. subindex UINT8 RO 0x03 (34ec)
FB00:01 Request 0x1000 |Clear the Clear the Diag History OCTET- RW {0}
Diag History STRING|2]
0x1100 |Get build Read out the build number
number
0x1101 |Get build Read out the build date
date
0x1102 |Get build Read out the build time
time
0x8000 |Software re- |Perform a software reset
set (hardware is re-initialized with
the current CoE configuration;
this otherwise happens only
during the transition to INIT)
FB00:02 Status 0 Finished, Command terminated without |UINT8 RO 0x00 (Oyec)
no error, error and without response
no response
1 Finished, Command terminated without
no error, error and with response
response
2 Finished, Command terminated with er-
error, ror and without response
no response
3 Finished, Command terminated with er-
error, ror and with response
response
255 Executing Command is being executed
FB00:03 Response dependent on the request OCTET- RO {0}
STRING[4]
5.8.5 Input data

Index 6000 FB Inputs

Index (hex) |[Name Meaning Data type Flags Default

6000:0 FB Inputs Maximum subindex UINT8 RO Ox11 (17 4ec)

6000:11 Position Position UINT32 RO 0x00000000
(Odec)
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Index 6001 FB Touch probe inputs

Index (hex)

Name

Meaning

Data type

Flags

Default

6001:0

FB Touch probe inputs

Maximum subindex

UINT8

RO

0x14 (204ec)

6001:01

TP1 Enable

Touchprobe 1 switched on

BOOLEAN

RO

0x00 (Odec)

6001:02

TP1 pos value stored

Positive value of Touchprobe 1 saved

BOOLEAN

RO

0x00 (Ogec)

6001:03

TP1 Neg value stored

Negative value of Touchprobe 1 saved

BOOLEAN

RO

0x00 (Ocec)

6001:09

TP2 Enable

Touchprobe 2 switched on

BOOLEAN

RO

0x00 (Ogec)

6001:0A

TP2 pos value stored

Positive value of Touchprobe 2 saved

BOOLEAN

RO

0x00 (Odec)

6001:0B

TP2 neg value stored

Negative value of Touchprobe 2 saved

BOOLEAN

RO

0x00 (Oyec)

6001:11

TP1 pos position

Positive value of Touchprobe 1
Unit: the given value must be multiplied by the corre-

sponding scaling factor [P 47]

UINT32

RO

0x00000000
(Odec)

6001:12

TP1 neg position

Negative value of Touchprobe 1
Unit: the given value must be multiplied by the corre-

sponding scaling factor [P 47]

UINT32

RO

0x00000000
(Odec)

6001:13

TP2 pos position

Positive value of Touchprobe 2
Unit: the given value must be multiplied by the corre-

sponding scaling factor [P 47]

UINT32

RO

0x00000000
(Odec)

6001:14

TP2 neg position

Negative value of Touchprobe 2
Unit: the given value must be multiplied by the corre-

sponding scaling factor [P 47]

UINT32

RO

0x00000000
(Odec)

Index 6010 DRV Inputs

Index (hex)

Name

Meaning

Data type

Flags

Default

6010:0

DRV Inputs

Maximum subindex

UINT8

RO

0x13 (194,.)

6010:01

Statusword

Statusword

Bit 0: Ready to switch on

Bit 1: Switched on

Bit 2: Operation enabled

Bit 3: Fault

Bit 4: reserved

Bit 5: Quick stop (inverse)

Bit 6: Switch on disabled

Bit 7: Warning

Bit 8 + 9: reserved

Bit 10: TxPDOToggle (selection/deselection via
0x8010:01 [»_90])

Bit 11: Internal limit active

Bit 12: Drive follows the command value
Bit 13 - 15: reserved

UINT16

RO

0x0000 (Oyqc)

6010:03

Modes of operation
display

Modes of operation display.

Permitted values:

9: Cyclic synchronous velocity mode (CSV)

10: Cyclic synchronous torque mode (CST)

11: Cyclic synchronous torque mode with commutation
angle (CSTCA)

UINT8

RO

0x00 (Odec)

6010:06

Following error actual
value

Following error
Unit: the given value must be multiplied by the corre-

sponding scaling factor [» 47]

INT32

RO

0x00000000
(Odec)

6010:07

Velocity actual value

Display of the current velocity value
Unit: see Index 0x9010:14 [»_104

INT32

RO

0x00000000
(Odec)

6010:08

Position actual value

Display of current torque value
The value is specified in 1000th of the rated current
(0x8011:12)

Equation for index 8010:54 [» 90] =0 :
M = ((Torque actual value / 1000) x (rated current /
\2)) x torque constant (8011:16 [» 93])

Equation for index 8010:54 [» 90] = 1 :
M = ((Torque actual value / 1000) x rated current)) x

torque constant (8011:16 [» 93])

INT16

RO

0X0000 (Oy..)

6010:12

Info data 1

Synchronous information (selection via subindex

0x8010:39 [» 90])

UINT16

RO

0x0000 (0y.)

6010:13

Info data 2

Synchronous information (selection via subindex
0x8010:3A [» 90])

UINT16

RO

0X0000 (Oy.,)
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Index 6030 DMC inputs

Index Name Meaning Data type |Flags |Default
(hex)
6030:0 DMC inputs Maximum subindex UINT8 RO 0x3C (604,.)
6030:02 |DMC_FeedbackSta- An edge was detected on the external input and latched |BOOLEAN |RO 0x00 (0yec)
tus__Latch extern valid
6030:03 |DMC_FeedbackSta- The setting of the feedback position was successful. BOOLEAN |RO 0x00 (Oyec)
tus__Set counter done This bit remains present until "Set counter” is released
again
6030:0D |DMC_FeedbackSta- Status of the external latch input BOOLEAN RO 0x00 (0y4ec)
tus__ Status of extern
Latch
6030:11 |DMC_DriveSta- The drive hardware is ready for activation. BOOLEAN RO 0x00 (0yec)
tus__Ready to enable
6030:12 |DMC_DriveSta- The drive hardware is activated. BOOLEAN RO 0x00 (Oyec)
tus__Ready
6030:13 |DMC_DriveSta- A warning is pending in the drive. BOOLEAN RO 0x00 (0yec)
tus__Warning
6030:14 |DMC_DriveStatus__Er- |An error is pending in the drive. BOOLEAN RO 0x00 (Oyec)
ror The "Ready to enable" bit and the "Ready" bit are set to
FALSE.
6030:15 |DMC_DriveSta- The axis moves in positive direction. BOOLEAN RO 0x00 (0yec)
tus__Moving positive
6030:16 |DMC_DriveSta- The axis moves in negative direction BOOLEAN RO 0x00 (Oyec)
tus__Moving negative
6030:1C |DMC_DriveSta- Status of the first digital input BOOLEAN |RO 0x00 (Ogec)
tus__Digital Input 1
6030:1D |DMC_DriveSta- Status of the second digital input BOOLEAN RO 0x00 (Oyec)
tus__Digital Input 2
6030:21 |DMC_PositioningSta- | The positioning task is running. BOOLEAN |RO 0x00 (Oyec)
tus__Busy
6030:22 |DMC_PositioningSta- | The axis is at the target position. BOOLEAN RO 0x00 (0yec)
tus__In-Target
6030:23 |DMC_PositoningSta-  |Warning BOOLEAN |RO 0x00 (Ogec)
tus__Warning
6030:24 |DMC_PositoningSta- error BOOLEAN RO 0x00 (0yec)
tus__Error
6030:25 |DMC_PositoningSta- The axis is calibrated. BOOLEAN RO 0x00 (0yec)
tus__Calibrated
6030:26 |DMC_PositioningSta- | The axis accelerates. BOOLEAN RO 0x00 (0yec)
tus__Accelerate
6030:27 |DMC_PositioningSta- | The axis is decelerating. BOOLEAN RO 0x00 (0yec)
tus__Decelerate
6030:28 |DMC_PositoningSta- The path control is ready to accept a command. BOOLEAN RO 0x00 (0yec)
tus__Ready to execute | qyiq it i FALSE if:
* The drive has a fault
» The drive is not activated
* As long as "PositioningControl__Execute" is
pending.
6030:31 |DMC__Set position Current target position specified by the ramp generator in |INT64 RO 0x000000000000
feedback increments 0000 (Ogec)
6030:32 |DMC__Set velocity Current velocity specified by the ramp generator in INT16 RO 0x0000 (Ogec)
10000ths of the rated motor speed
6030:33 |DMC__Actual drive time|Time since the start of the motion command in ms. UINT32 RO 0x00000000 (04e.)
Stops when the target position is reached
6030:34 |DMC__Actual position |Following error INT64 RO 0x000000000000
lag 0000 (Ogec)
6030:35 |DMC__Actual velocity |Current velocity in 10000ths of the rated motor speed INT16 RO 0x0000 (0yec)
6030:36 |DMC__Actual position |Current position from the feedback (incl. possible offsets |INT64 RO 0x000000000000
due to homing, ...) 0000 (Oges)
6030:37 |DMC__Errorid Error Id (identical to Diag History) UINT32 RO 0x00000000 (0y4e.)
6030:38 |DMC__Input cycle Incremented with each process data cycle UINT8 RO 0x00 (0yec)

counter
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Index Name Meaning Data type |Flags |Default
(hex)
6030:3A |DMC__ Latch value Feedback position at latch time INT64 RO 0x000000000000
0000 (0gec)
6030:3B |DMC__Cyclic info data |Synchronous info data INT16 RO 0x0000 (Ogec)
1
6030:3C |DMC__Cyclic info data |Synchronous info data INT16 RO 0x0000 (Ogec)
2
5.8.6 Output data
Index 7001 FB Touch probe outputs
Index (hex) |[Name Meaning Data type Flags |Default
7001:0 FB Touch probe out- |Maximum subindex UINT8 RO OXOE (14¢cc)
puts
7001:01 TP1 Enable Switch on Touchprobe 1 BOOLEAN RO 0x00 (Oyec)
7001:02 TP1 Continous 0: triggered only on the first event BOOLEAN RO 0x00 (Oyec)
1. triggered on every event
7001:03 TP1 Trigger mode Input 1 is triggered (not changeable). BIT2 RO 0x00 (Oyec)
7001:05 TP1 Enable pos edge |Trigger on positive edge BOOLEAN RO 0x00 (Oyec)
7001:06 TP1 Enable neg edge |Trigger on negative edge BOOLEAN RO 0x00 (Oyec)
7001:09 TP2 Enable Switch on Touchprobe 2 BOOLEAN RO 0x00 (Ogec)
7001:0A TP2 Continous 0: triggered only on the first event BOOLEAN RO 0x00 (Ogyec)
1. triggered on every event
7001:0B TP2 Trigger mode Input 2 is triggered (not changeable). BIT2 RO 0x00 (Oyee)
7001:0D TP2 Enable pos edge |Trigger on positive edge BOOLEAN RO 0x00 (Oyec)
7001:0E TP2 Enable neg edge |Trigger on negative edge BOOLEAN RO 0x00 (Ogyec)
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Index 7010 DRV Outputs

Index (hex) |[Name Meaning Data type Flags |Default
7010:0 DRV Outputs Maximum subindex UINT8 RO OXOE (144c.)
7010:01 Controlword Controlword UINT16 RO 0x0000 (0y4c)
Bit 0: Switch on
Bit 1: Enable voltage
Bit 2: Quick stop (inverse)
Bit 3: Enable operation
Bit 4 - 6: reserved
Bit 7: Fault reset
Bit 8 - 15: reserved
7010:03 Modes of operation Permitted values: UINT8 RW 0x00 (Oyec)
0x08: Cyclic synchronous position mode (CSP)
0x09: Cyclic synchronous velocity mode (CSV)
0x0A: Cyclic synchronous torque mode (CST)
0x0B: Cyclic synchronous torque mode with commuta-
tion angle (CSTCA)
7010:05 Target position Configured target position UINT32 RW 0x00000000
Unit: the value must be multiplied by the correspond- (Ogec)
ing scaling factor
7010:06 Target velocity Configured target velocity INT32 RO 0x00000000
The velocity scaling can be found in index 0x9010:14 (Ogec)
(Velocity encoder resolution).
7010:09 Target torque Configured input value for torque monitoring INT16 RO 0x0000 (0yc)
The value is specified in 1000th of the rated current
(0x8011:12 [»_94]).
Equation for index 0x8010:54 =0 :
M = ((Torque actual value / 1000) x (rated current /
\2)) x torque constant (0x8011:16)
Equation for index 0x8010:54 = 1 :
M = ((Torque actual value / 1000) x rated current)) x
torque constant (0x8011:16)
7010:0A Torque offset Torque value offset INT16 RO 0x0000 (0gec)
The value is specified in 1000th of the rated current
(0x8011:12 [»_94]).
Equation for index 0x8010:54 =0 :
M = ((Torque actual value / 1000) x (rated current /
\2)) x torque constant (0x8011:16)
Equation for index 0x8010:54 = 1 :
M = ((Torque actual value / 1000) x rated current)) x
torque constant (0x8011:16)
7010:0B Torque limitation Torque threshold value for torque monitoring (bipolar |UINT16 RW Ox7FFF
limit) (32767 40)
The value is specified in 1000th of the rated current
(0x8011:12 [»_94]).
Equation for index 0x8010:54 = 0 :
M = ((Torque actual value / 1000) x (rated current /
\2)) x torque constant (0x8011:16)
Equation for index 0x8010:54 = 1 :
M = ((Torque actual value / 1000) x rated current)) x
torque constant (0x8011:16)
7010:0E Commutation angle Commutation angle (for CSTCA mode) UINT16 RO 0x0000 (04ec)

Unit: 360°/2%
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Index 7030 DMC outputs

Index Name Meaning Data type |Flags |Default
(hex)
7030:0 DMC outputs Maximum subindex UINT8 RO 0x36 (544.)
7030:02 |DMC_FeedbackCon- Latches to the positive edge of the external input BOOLEAN RO 0x00 (0yec)
trol__Enable latch ex-
tern on positive edge
7030:03 |DMC_FeedbackCon-  |With a rising edge, "Actual position" is set to the value of |BOOLEAN |RO 0x00 (Oyec)
trol__Set counter "Set counter value".
7030:04 |DMC_FeedbackCon- Latches to the negative edge of the external input BOOLEAN RO 0x00 (Oyec)
trol__Enable latch ex-
tern on negative edge
7030:11  |DMC_DriveCon- Activate drive BOOLEAN |RO 0x00 (Oyec)
trol__Enable
7030:12 |DMC_DriveCon- Perform a reset of the drive hardware BOOLEAN |RO 0x00 (0yec)
trol__Reset
7030:21 |DMC_PositionCon- Start motion command with rising edge BOOLEAN RO 0x00 (04ec)
trol__Execute The task runs as long as this bit is set or until the com-
mand is completed.
If the level drops during travel, the axis is brought to a
standstill with the deceleration specified for the task.
7030:22 |DMC_PositionCon- In the event of a rising edge, decelerate to a standstill BOOLEAN RO 0x00 (0yec)
trol__Emergency stop |with the emergency stop ramp
7030:31 |DMC__Set counter s. 0x7030:03 INT64 RO 0x000000000000
value 0000 (Ogec)
7030:32 |DMC__Target position |Position specification in feedback increments INT64 RO 0x000000000000
0000 (Ogec)
7030:33 |DMC__Target velocity |Maximum velocity during the motion command in INT16 RO 0x0000 (0ye.)
10000ths of the rated motor speed
7030:34 |DMC__ Start type Type of positioning task: UINT16 RO 0x0000 (Ogec)
0x0001: Absolute
0x0002: Relative
0x0003: Endless +
0x0004: Endless -
0x0105: Modulo short
0x0205: Modulo +
0x0305: Modulo -
0x6000: Cali PLC cam
0x6200: Cali block
0x6EO00: Cali set
0x6F00: Cali clear
7030:35 |DMC__Target accelera- |Acceleration: Time in ms from standstill to reaching the |UINT16 RO 0x0000 (Ogec)
tion rated motor speed
7030:36 |DMC__Target decelera- |Delay: Time in ms for deceleration from rated motor UINT16 RO 0x0000 (0yec)
tion speed to standstill
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5.8.7

Information / diagnosis data

Index 10F3 Diagnosis History

Index (hex) |[Name Meaning Data type Flags Default
10F3:0 Diagnosis History Maximum subindex UINT8 RO 0x37 (554c)
10F3:01 Maximum Messages |Maximum number of stored messages. A maximum of |UINT8 RO 0x00 (Oyec)
50 messages can be stored
10F3:02 Newest Message Subindex of the latest message UINT8 RO 0x00 (Oyec)
10F3:03 Newest Acknowledged |Subindex of the last confirmed message UINT8 RW 0x00 (Ogec)
Message
10F3:04 New Messages Avail- |Indicates that a new message is available BOOLEAN RO 0x00 (Ogec)
able
10F3:05 Flags not used UINT16 RW 0x0000 (Oyec)
10F3:06 Diagnosis Message Message 1 OCTET- RO {0}
001 STRINGI28]
10F3:37 Diagnosis Message Message 50 OCTET- RO {0}
050 STRINGI[28]
Index 10F8 Actual Time Stamp
Index (hex) |[Name Meaning Data type Flags Default
10F8:0 Actual Time Stamp Time stamp UINT64 RO

Index 9008 FB OCT Info data

(these data are always read in automatically from the electronic identification plate of the motor and serve
purely informative purposes)

Index (hex) |[Name Meaning Data type Flags Default

9008:0 FB OCT Info data Maximum subindex UINT8 RO OX1F (3146c)

9008:11 Encoder type Feedback type UINT16 RO 0x0000 (04ec)
2: rotary encoder, unipolar counting

9008:12 Resolution Resolution of the feedback UINT32 RO 0x00000000
Unit: Steps per revolution (Ogec)

9008:13 Range Working area of the feedback. On leaving this range  |UINT32 RO 0x00000000
there is an overflow of the position. (Ogec)
Unit: Revolutions

9008:14 Type Code Name Name of the feedback STRING RO

9008:15 Serial No Serial number of the feedback STRING RO

9008:16 Firmware Revision No |Revision of the firmware STRING RO

9008:17 Firmware Date Date of the firmware STRING RO

9008:18 EEPROM Size EEPROM size UINT16 RO 0x0000 (0Oyec)

9008:19 Temperature Temperature INT16 RO 0x0000 (0yec)
Unit: 0.1°

9008:1A LED Current Current of the feedback LED UINT16 RO 0x0000 (04ec)
Unit: 0.1 mA

9008:1B Supply voltage Supply voltage of the feedback UINT32 RO 0x00000000
Unit: mV (Ogec)

9008:1C Life- time Operating hour counter UINT32 RO 0x00000000
Unit: Minutes (Ogec)

9008:1D Received Signal Received signal strength at the box UINT16 RO 0x0000 (0g4ec)

Strength Indicator Unit: %
9008:1E Slave Received Signal |Received signal strength at the encoder UINT16 RO 0x0000 (04ec)
Strength Indicator Unit: %

9008:1F Line delay Running time of the signal in the cable UINT16 RO 0x0000 (0gec)
Unit: ns
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Index 9009 FB OCT Nameplate

The parameters described in this index are always read from the electronic type plate of the connected
motor. These parameters automatically lead to the parameters marked with an asterisk (*) in this chapter, if
automatic scanning of the electronic type plate is switched on (index 0x8008).

Unit: mNm

(Odec)

Index (hex) |[Name Meaning Data type Flags |Default
9009:0 FB OCT Nameplate Maximum subindex UINT8 RO 0x24 (364.)
9009:01 Motor vendor Motor vendor STRING RO
9009:02 Electric motor type Motor type STRING RO
9009:03 Serial No Serial number STRING RO
9009:04 Order code Order number STRING RO
(In case of Autoconfig a check is made on the basis of
this index as to whether the motor is identical to the
predecessor)
9009:05 Motor construction Type of motor STRING RO
9009:06 Pole pairs Number of pole pairs UINT32 RO 0x00000000
(Odec)
9009:07 Standstill current (rms) |Effective holding current UINT32 RO 0x00000000
Unit: mA (Ogec)
9009:08 Rated current (rms) Effective rated current UINT32 RO 0x00000000
Unit: mA (Ogec)
9009:09 Peak current (rms) Effective peak current UINT32 RO 0x00000000
Unit: mA (Ogec)
9009:0A Nominal voltage (rms) |Effective nominal voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
9009:0B Max voltage (rms) Maximum voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
9009:0C Max winding du/dt Maximum permissible voltage rise on the winding UINT32 RO 0x00000000
Unit: kV/s (Odec)
9009:0D Max torque Maximum torque UINT16 RO 0x0000 (Oyec)
Unit: mNm
9009:0E Torque constant Torque constant UINT16 RO 0x0000 (04ec)
Unit: mNm /A
9009:0F EMK (rms) Reverse voltage UINT32 RO 0x00000000
Unit: mV / (rpm) (Ogec)
9009:10 Winding resistance Coil resistance UINT16 RO 0x0000 (0gec)
Ph-Ph 20°C Unit: mOhm
9009:11 Ld Ph-Ph Inductance in the direction of flow UINT16 RO 0x0000 (Oyec)
Unit: 0.1 mH
9009:12 Lq Ph-Ph Inductance in the torque-forming direction UINT16 RO 0x0000 (04ec)
Unit: 0.1 mH
9009:13 Max speed Maximum speed UINT32 RO 0x00000000
Unit: rpm (Ogec)
9009:14 Moment of inertia Mass moment of inertia UINT16 RO 0x0000 (0gec)
Unit: g cm”2
9009:15 T motor warn limit Motor temperature warning threshold UINT16 RO 0x0000 (0yec)
Unit: 0.1°C
9009:16 T motor shut down Motor temperature error threshold UINT16 RO 0x0000 (Oyec)
Unit: 0.1°C
9009:17 Time constant i2t Time constant 12T model UINT16 RO 0x0000 (0yec)
Unit: s
9009:18 Motor thermal constant| Thermal time constant of the motor UINT16 RO 0x0000 (04ec)
Unit: s
9009:1B Brake type Brake type STRING RO
* no Brake
* holding Brake
9009:1C Min brake voltage Minimum brake voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
9009:1D Max brake voltage Maximum brake voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
9009:1E Min brake monitor cur- |Minimum current for the monitoring of the brake UINT32 RO 0x00000000
rent Unit: mA (Ogec)
9009:1F Brake holding torque |Brake holding torque UINT32 RO 0x00000000
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Index (hex) |[Name Meaning Data type Flags Default
9009:20 Brake T on Time until the brake is applied UINT16 RO 0x0000 (Oyec)
Unit: ms
9009:21 Brake T off Time until the brake is released UINT16 RO 0x0000 (Oyec)
Unit: ms
9009:22 Brake reduced holding |[Reduced brake voltage UINT32 RO 0x00000000
voltage Unit: mV (Ogec)
9009:23 Brake time to red. Time from which the brake holds with reduced voltage |UINT16 RO 0x0000 (0y4ec)
holding volt. Unit: ms
9009:24 Motor temp sensor Temperature sensor connection STRING RO
connection Feedback port (not changeable)
Index 9010 DRV Info data
Index (hex) Name Meaning Data type Flags Default
9010:0 DRV info data Maximum subindex UINT8 RO 0x14 (204.)
9010:11 Amplifier temperature |Internal temperature of the box UINT16 RO 0x0000 (0yec)
Unit: 0.1 °C
9010:12 DC link voltage DC link voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
9010:13 Supported drive Information about supported drive modes. (DS402: Ob-|UINT32 RO 0x00000000
modes ject 0x6502) (Ogec)
Only modes CSV, CST, CSTCA and CSP are sup-
ported
Bit 0: PP
Bit 1: VL
Bit 2: PV
Bit 3: TQ
Bit4: R
Bit 5: HM
Bit 6: IP
Bit 7: CSP
Bit 8: CSV
Bit 9: CST
Bit 10: CSTCA
Bit 11 - 15: reserved
Bit 16-31: Manufacturer-specific
9010:14 Velocity encoder reso- |Display of configured encoder increments/s and motor |UINT32 RO 0x00041893
lution revolutions/s. The velocity encoder resolution is calcu- (268435,,.)
lated according to the following formula:
Velocity Encoder Resolution = (encoder_increments /
s )/ (motor_revolutions / s)
Index 9018 DRV Info data
Index (hex) |[Name Meaning Data type Flags Default
9018:0 DRV Info data Maximum subindex UINT8 RO 0x11 (17 gec)
9018:11 Auxiliary voltage Auxiliary voltage UINT32 RO 0x00000000
(10 V) Unit: mV (Ogec)
Index A010 DRV Amplifier Diag data
Index (hex) |[Name Meaning Data type Flags Default
A010:0 DRV Amplifier Diag Maximum subindex UINT8 RO 0x11 (17 4ec)
data
A010:11 Amplifier 12T tempera- |I2T model load UINT8 RO 0x00 (Oyec)
ture Unit: %
Index A011 DRV Motor Diag data
Index (hex) |[Name Meaning Data type Flags Default
A011:0 DRV Motor Diag data |Maximum subindex UINT8 RO 0x13 (19ec)
A011:11 Motor 12T temperature |12T model load UINT8 RO 0x00 (Oyec)
Einheit: %
A011:13 Motor temperature Temperature utilization ratio INT16 RO 0x0000 (04ec)
Unit: °
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5.8.8 Standard objects
Index 1000 Device type
Index (hex) |[Name Meaning Data type Flags Default
1000:0 Device type Device type of the EtherCAT slave: the Lo-Word con- |UINT32 RO 0x00001389
tains the CoE profile used (5001). The Hi-Word con- (5001 46c)
tains the module profile according to the modular de-
vice profile.
Index 1008 Device name
Index (hex) |[Name Meaning Data type Flags Default
1008:0 Device name Device name of the EtherCAT slave STRING RO EP7211-0034 /
EP7211-0035
Index 1009 Hardware version
Index (hex) |[Name Meaning Data type Flags Default
1009:0 Hardware version Hardware version of the EtherCAT slave STRING RO
Index 100A Software version
Index (hex) |[Name Meaning Data type Flags Default
100A:0 Software version Firmware version of the EtherCAT slave STRING RO
Index 1018 Identity
Index (hex) |[Name Meaning Data type Flags Default
1018:0 Identity Information for identifying the slave UINT8 RO 0x04 (44ec)
1018:01 Vendor ID Vendor ID of the EtherCAT slave UINT32 RO 0x00000002
(2dec)
1018:02 Product code Product code of the EtherCAT slave UINT32 RO 0x1C2B4052
(472596562,,.)
1018:03 Revision Revision number of the EtherCAT slave; the low word |UINT32 RO 0x00000000
(bit 0-15) indicates the special terminal number, the (Ogec)
high word (bit 16-31) refers to the device description
1018:04 Serial number Serial number of the EtherCAT slave; the Low Byte (bit | UINT32 RO 0x00000000
0-7) of the Low Word contains the year of production, (Ogec)
the High Byte (bit 8-15) of the Low Word contains the
week of production, the High Word (bit 16-31) is 0
Index 10F0 Backup parameter handling
Index (hex) |[Name Meaning Data type Flags Default
10F0:0 Backup parameter Information for standardized loading and saving of UINT8 RO 0x01 (14ec)
handling backup entries
10F0:01 Checksum Checksum across all backup entries of the EtherCAT  |UINT32 RO 0x00000000
slave (Ogec)
Index 1600 DRV RxPDO-Map Controlword
Index (hex) |[Name Meaning Data type Flags Default
1600:0 DRV RxPDO-Map PDO Mapping RxPDO 1 UINT8 RO 0x01 (14ec)
Controlword
1600:01 Sublindex 001 1. PDO Mapping entry (object 0x7010 (DRV Outputs), |[UINT32 RO 0x7010:01, 16
entry 0x01 (Controlword))
Index 1601 DRV RxPDO-Map Target velocity
Index (hex) |[Name Meaning Data type Flags Default
1601:0 DRV RxPDO-Map Tar- |PDO Mapping RxPDO 2 UINT8 RO 0x01 (146c)
get velocity
1601:01 Subindex 001 1. PDO Mapping entry (object 0x7010 (DRV Outputs), [UINT32 RO 0x7010:06, 32

entry 0x06 (Target velocity))
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Index 1602 DRV RxPDO-Map Target torque

Index (hex) |[Name Meaning Data type Flags Default
1602:0 DRV RxPDO-Map Tar-|PDO Mapping RxPDO 3 UINT8 RO 0x01 (14ec)
get torque
1602:01 Sublindex 001 1. PDO Mapping entry (object 0x7010 (DRV Outputs), |[UINT32 RO 0x7010:09, 16
entry 0x09 (Target torque))
Index 1603 DRV RxPDO-Map Commutation angle
Index (hex) |[Name Meaning Data type Flags Default
1603:0 DRV RxPDO-Map PDO Mapping RxPDO 4 UINT8 RO 0x01 (1460)
Commutation angle
1603:01 Subindex 001 1. PDO Mapping entry (object 0x7010 (DRV Outputs), [UINT32 RO 0x7010:0E, 16
entry 0OXOE (Commutation angle))
Index 1604 DRV RxPDO-Map Torque limitation
Index (hex) |[Name Meaning Data type Flags Default
1604:0 DRV RxPDO-Map PDO Mapping RxPDO 5 UINT8 RO 0x01 (146c)
Torque limitation
1604:01 Sublndex 001 1. PDO Mapping entry (object 0x7010 (DRV Outputs), |[UINT32 RO 0x7010:0B, 16
entry 0xOB (Torque limitation))
Index 1605 DRV RxPDO-Map Torque offset
Index (hex) |[Name Meaning Data type Flags Default
1605:0 DRV RxPDO-Map PDO Mapping RxPDO 6 UINT8 RO 0x01 (14ec)
Torque offset
1605:01 Sublndex 001 1. PDO Mapping entry (object 0x7010 (DRV Outputs), |UINT32 RO 0x7010:0A, 16
entry OxOA (Torque offset))
Index 1606 DRV RxPDO-Map Target position
Index (hex) |[Name Meaning Data type Flags Default
1606:0 DRV RxPDO-Map Tar-|PDO Mapping RxPDO 7 UINT8 RO 0x01 (14ec)
get position
1606:01 Subindex 001 1. PDO Mapping entry (object 0x7010 (DRV Outputs), [UINT32 RO 0x7010:05, 32

entry 0x05 (Target postion))
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Index 1607 FB RxPDO-Map Touch probe control

Index (hex) |[Name Meaning Data type Flags Default
1607:0 FB RxPDO-Map PDO Mapping RxPDO 8 UINT8 RO 0x0C (1244c)
Touch probe control
1607:01 Sublindex 001 1. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:01, 1
probe outputs), entry 0x01 (TP1 Enable))
1607:02 Sublndex 002 2. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:02, 1
probe outputs), entry 0x02 (TP1 Continous))
1607:03 Subindex 003 3. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:03, 2
probe outputs), entry 0x03 (TP1 Trigger mode))
1607:04 Sublndex 004 4. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:05, 1
probe outputs), entry 0x05 (TP1 Enable pos edge))
1607:05 Sublindex 005 5. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:06, 1
probe outputs), entry 0x06 (TP1 Enable neg edge))
1607:06 Sublndex 006 6. PDO Mapping entry (2 bits align) UINT32 RO 0x0000:00, 2
1607:07 Sublndex 007 7. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:09, 1
probe outputs), entry 0x09 (TP2 Enable))
1607:08 Sublindex 008 8. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:0A, 1
probe outputs), entry 0x0OA (TP2 Continous))
1607:09 Sublndex 009 9. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:0B, 2
probe outputs), entry 0xOB (TP2 Trigger mode))
1607:0A Subindex 010 10. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:0D, 1
probe outputs), entry 0x0OD (TP2 Enable pos edge))
1607:0B Sublndex 011 11. PDO Mapping entry (object 0x7001 (FB Touch UINT32 RO 0x7001:0E, 1
probe outputs), entry OxOE (TP2 Enable neg edge))
1607:0C Subindex 012 12. PDO Mapping entry (2 bits align) UINT32 RO 0x0000:00, 2
Index 1A00 FB TxPDO-Map Position
Index (hex) |[Name Meaning Data type Flags Default
1A00:0 FB TxPDO-Map Posi- |PDO Mapping TxPDO 1 UINT8 RO 0x01 (1460)
tion
1A00:01 Subindex 001 1. PDO Mapping entry (object 0x6000 (FB Inputs), en- [UINT32 RO 0x6000:11, 32
try 0x11 (Position))
Index 1A01 DRV TxPDO-Map Statusword
Index (hex) |[Name Meaning Data type Flags Default
1A01:0 DRV TxPDO-Map Sta- |[PDO Mapping TxPDO 2 UINT8 RO 0x01 (146c)
tusword
1A01:01 Sublndex 001 1. PDO Mapping entry (object 0x6010 (DRV Inputs),  |UINT32 RO 0x6010:01, 16
entry 0x01 (Statusword))
Index 1A02 DRV TxPDO-Map Velocity actual value
Index (hex) |Name Meaning Data type Flags |Default
1A02:0 DRV TxPDO-Map Ve- |PDO Mapping TxPDO 3 UINT8 RO 0x01 (14ec)
locity actual value
1A02:01 Sublndex 001 1. PDO Mapping entry (object 0x6010 (DRV Inputs), |UINT32 RO 0x6010:07, 32
entry 0x07 (Velocity actual value))
Index 1A03 DRV TxPDO-Map Torque actual value
Index (hex) |[Name Meaning Data type Flags Default
1A03:0 DRV TxPDO-Map PDO Mapping TxPDO 4 UINT8 RO 0x01 (1460)
Torque actual value
1A03:01 Subindex 001 1. PDO Mapping entry (object 0x6010 (DRV Inputs), UINT32 RO 0x6010:08, 16

entry 0x08 (Torque actual value))
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Index 1A04 DRV TxPDO-Map Info data 1

Index (hex) |[Name Meaning Data type Flags Default
1A04:0 DRV TxPDO-Map Info |PDO Mapping TxPDO 5 UINT8 RO 0x01 (14ec)
data 1
1A04:01 Sublindex 001 1. PDO Mapping entry (object 0x6010 (DRV Inputs),  |UINT32 RO 0x6010:12, 16
entry 0x12 (Info data 1))
Index 1A05 DRV TxPDO-Map Info data 2
Index (hex) |[Name Meaning Data type Flags Default
1A05:0 DRV TxPDO-Map Info |PDO Mapping TxPDO 6 UINT8 RO 0x01 (1460)
data 2
1A05:01 Subindex 001 1. PDO Mapping entry (object 0x6010 (DRV Inputs), UINT32 RO 0x6010:13, 16
entry 0x13 (Info data 2))
Index 1A06 DRV TxPDO-Map Following error actual value
Index (hex) |[Name Meaning Data type Flags Default
1A06:0 DRV TxPDO-Map Fol- |[PDO Mapping TxPDO 7 UINT8 RO 0x01 (146c)
lowing error actual
value
1A06:01 Sublndex 001 1. PDO Mapping entry (object 0x6010 (DRV Inputs), |UINT32 RO 0x6010:06, 32
entry 0x06 (Following error actual value))
Index 1A07 FB TxPDO-Map Touch probe status
Index (hex) |[Name Meaning Data type Flags Default
1A07:0 FB TxPDO-Map Touch |PDO Mapping TxPDO 8 UINT8 RO Ox0A (104¢c)
probe status
1A07:01 Subindex 001 1. PDO Mapping entry (object 0x6001 (FB Touch UINT32 RO 0x6001:01, 1
probe inputs), entry 0x01 (TP1 Enable))
1A07:02 Sublndex 002 2. PDO Mapping entry (object 0x6001 (FB Touch UINT32 RO 0x6001:02, 1
probe inputs), entry 0x02 (TP1 pos value stored))
1A07:03 Sublindex 003 3. PDO Mapping entry (object 0x6001 (FB Touch UINT32 RO 0x6001:03, 1
probe inputs), entry 0x03 (TP1 Neg value stored))
1A07:04 Sublndex 004 4. PDO Mapping entry (4 bits align) UINT32 RO 0x0000:00, 4
1A07:05 Sublindex 005 5. PDO Mapping entry (object 0x6001 (FB Touch UINT32 RO 0x6001:08, 1
probe inputs), entry 0x08 (TP1 Input))
1A07:06 Sublndex 006 6. PDO Mapping entry (object 0x6001 (FB Touch UINT32 RO 0x6001:09, 1
probe inputs), entry 0x09 (TP2 Enable))
1A07:07 Sublindex 007 7. PDO Mapping entry (object 0x6001 (FB Touch UINT32 RO 0x6001:0A, 1
probe inputs), entry 0xOA (TP2 pos value stored))
1A07:08 Sublndex 008 8. PDO Mapping entry (object 0x6001 (FB Touch UINT32 RO 0x6001:0B, 1
probe inputs), entry 0x0B (TP2 neg value stored))
1A07:09 Sublndex 009 9. PDO Mapping entry (4 bits align) UINT32 RO 0x0000:00, 4
1A07:0A Subindex 010 10. PDO Mapping entry (object 0x6001 (FB Touch UINT32 RO 0x6001:10, 1
probe inputs), entry 0x10 (TP2 Input))
Index 1A08 FB TxPDO-Map Touch probe 1 pos position
Index (hex) |[Name Meaning Data type Flags Default
1A08:0 FB TxPDO-Map Touch |[PDO Mapping TxPDO 9 UINT8 RO 0x01 (146c)
probe 1 pos position
1A08:01 Sublndex 001 1. PDO Mapping entry (object 0x6001 (FP Touch UINT32 RO 0x6001:11, 32
probe inputs), entry 0x11 (TP1 Pos position))
Index 1A09 FB TxPDO-Map Touch probe 1 neg position
Index (hex) |[Name Meaning Data type Flags Default
1A09:0 FB TxPDO-Map Touch [PDO Mapping TxPDO 10 UINT8 RO 0x01 (146c)
probe 1 neg position
1A09:01 Sublndex 001 1. PDO Mapping entry (object 0x6001 (FB Touch UINT32 RO 0x6001:12, 32
probe inputs), entry 0x12 (TP1 Neg position))
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Index 1A0A FB TxPDO-Map Touch probe 2 pos position

Index (hex) |[Name Meaning Data type Flags Default
1A0A:0 FB TxPDO-Map Touch |PDO Mapping TxPDO 11 UINT8 RO 0x01 (14ec)
probe 2 pos position

1A0A:01 Sublindex 001 1. PDO Mapping entry (object 0x6001 (FB Touch UINT32 RO 0x6001:13, 32
probe inputs), entry 0x13 (TP2 Pos position))

Index 1A0B FB TxPDO-Map Touch probe 2 neg position

Index (hex) |[Name Meaning Data type Flags Default

1A0B:0 FB TxPDO-Map Touch |PDO Mapping TxPDO 12 UINT8 RO 0x01 (1460)

probe 2 neg position

1A0B:01 Sublndex 001 1. PDO Mapping entry (object 0x6001 (FB Touch UINT32 RO 0x6001:14, 32
probe inputs), entry 0x14 (TP2 neg position))

Index 1C00 Sync manager type

Index (hex) |[Name Meaning Data type Flags Default

1C00:0 Sync manager type Using the sync managers UINT8 RO 0x04 (44ec)

1C00:01 Sublndex 001 Sync-Manager Type Channel 1: Mailbox Write UINT8 RO 0x01 (14ec)

1C00:02 Sublndex 002 Sync-Manager Type Channel 2: Mailbox Read UINT8 RO 0x02 (24ec)

1C00:03 Sublndex 003 Sync-Manager Type Channel 3: Process Data Write ~ |UINT8 RO 0x03 (34ec)
(Outputs)

1C00:04 Subindex 004 Sync-Manager Type Channel 4: Process Data Read UINT8 RO 0x04 (44e.)
(Inputs)

Index 1C12 RxPDO assign

Index (hex) |[Name Meaning Data type Flags Default

1C12:0 RxPDO assign PDO Assign Outputs UINT8 RW 0x02 (246c)

1C12:01 Subindex 001 1. allocated RxPDO (contains the index of the associ- |[UINT16 RW 0x1600
ated RxPDO mapping object) (56324.)

1C12:02 Subindex 002 2. allocated RxPDO (contains the index of the associ- |UINT16 RW 0x1601
ated RxPDO mapping object) (56334cc)

1C12:03 Subindex 003 3. allocated RxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (04ec)
ated RxPDO mapping object)

1C12:04 Subindex 004 4. allocated RxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0yc)
ated RxPDO mapping object)

1C12:05 Subindex 005 5. allocated RxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (04ec)
ated RxPDO mapping object)

1C12:06 Subindex 006 6. allocated RxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0yc)
ated RxPDO mapping object)

1C12:07 Subindex 007 7. allocated RxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (04ec)
ated RxPDO mapping object)

1C12:08 Subindex 008 8. allocated RxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (0gec)

ated RxPDO mapping object)
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Index 1C13 TxPDO assign

Index (hex) |[Name Meaning Data type Flags |Default

1C13:0 TxPDO assign PDO Assign Inputs UINT8 RW 0x03 (34ec)

1C13:01 Subindex 001 1. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x1A00
ated TxPDO mapping object) (6656.)

1C13:02 Subindex 002 2. allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x1A01
ated TxPDO mapping object) (6657 4¢.)

1C13:03 Subindex 003 3. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x1A02
ated TxPDO mapping object) (6658.)

1C13:04 Subindex 004 4. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:05 Subindex 005 5. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0yc)
ated TxPDO mapping object)

1C13:06 Subindex 006 6. allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:07 Subindex 007 7. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:08 Subindex 008 8. allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:09 Subindex 009 9. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0gec)
ated TxPDO mapping object)

1C13:0A Subindex 010 10. allocated TxPDO (contains the index of the associ- [UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:0B Subindex 011 11. allocated TxPDO (contains the index of the associ- [UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:0C Subindex 012 12. allocated TxPDO (contains the index of the associ- [UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)
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Index 1C32 SM output parameter

(outputs were output too late; DC mode only)

Index (hex) |[Name Meaning Data type Flags Default
1C32:0 SM output parameter |Synchronization parameters for the outputs UINT8 RO 0x20 (324.)
1C32:01 Sync mode Current synchronization mode: UINT16 RW 0x0000 (0y4c)
» 3: DC-Mode - Synchron with SYNC1 Event
1C32:02 Cycle time Cycle time (in ns): UINT32 RW 0x0003D090
» Free Run: Cycle time of the local timer (2500004.)
» Synchronous with SM 2 event: Master cycle time
+ DC-Mode: SYNCO/SYNC1 Cycle Time
1C32:03 Shift time Time between SYNCO event and output of the outputs |UINT32 RO 0x00000000
(in ns, DC mode only) (Ogec)
1C32:04 Sync modes supported|Supported synchronization modes: UINT16 RO 0x4808
» Bit 0 = 1: free run is supported (18440cc0)
» Bit 1 =1: Synchronous with SM 2 event is
supported
» Bit 2-3 = 01: DC mode is supported
» Bit 4-5 = 10: Output shift with SYNC1 event (only
DC mode)
* Bit 14 = 1: dynamic times (measurement through
writing of 0x1C32:08)
1C32:05 Minimum cycle time Minimum cycle time (in ns) UINT32 RO 0x0001E848
(1250004,.)
1C32:06 Calc and copy time Minimum time between SYNCO and SYNC1 event (in  |UINT32 RO 0x00000000
ns, DC mode only) (Ogec)
1C32:07 Minimum delay time UINT32 RO 0x00000000
(Odec)
1C32:08 Command » 0: Measurement of the local cycle time is stopped |UINT16 RW 0x0000 (0yc)
* 1: Measurement of the local cycle time is started
The entries 0x1C32:03, 0x1C32:05, 0x1C32:06,
0x1C32:09, 0x1C33:03 [»_112], 0x1C33:06, and
0x1C33:09 [»_112] are updated with the maximum mea-
sured values.
For a subsequent measurement the measured values
are reset
1C32:09 Maximum delay time | Time between SYNC1 event and output of the outputs |UINT32 RO 0x00000000
(in ns, DC mode only) (Ogec)
1C32:0B SM event missed Number of missed SM events in OPERATIONAL (DC |UINT16 RO 0x0000 (04ec)
counter mode only)
1C32:0C Cycle exceeded Number of occasions the cycle time was exceeded in  |UINT16 RO 0x0000 (0yec)
counter OPERATIONAL (cycle was not completed in time or
the next cycle began too early)
1C32:0D Shift too short counter |Number of occasions that the interval between SYNCO |[UINT16 RO 0x0000 (0yec)
and SYNC1 event was too short (DC mode only)
1C32:20 Sync error The synchronization was not correct in the last cycle |BOOLEAN RO 0x00 (Oyec)
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Index 1C33 SM input parameter

Index (hex) |[Name Meaning Data type Flags |Default
1C33:0 SM input parameter Synchronization parameters for the inputs UINT8 RO 0x20 (324.)
1C33:01 Sync mode Current synchronization mode: UINT16 RW 0x0000 (0y4c)
* 3:DC - Synchron with SYNC1 Event
1C33:02 Cycle time as 0x1C32:02 [»_111 UINT32 RW 0x0003D090
(2500004.)
1C33:03 Shift time Time between SYNCO event and reading of the inputs |[UINT32 RO 0x00001C52
(in ns, only DC mode) (72504,.)
1C33:04 Sync modes supported|Supported synchronization modes: UINT16 RO 0x4808
» Bit 0: free run is supported (18440,..)
» 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)
» Bit 4-5 = 10: input shift with SYNC1 event (no
outputs available)
* Bit 14 = 1: dynamic times (measurement through
writing of 0x1C32:08 [P 111] or 0x1C33:08)
1C33:05 Minimum cycle time as 0x1C32:05 [» 111] UINT32 RO 0x0001E848
(1250004,.)
1C33:06 Calc and copy time Time between reading of the inputs and availability of |UINT32 RO 0x00000000
the inputs for the master (in ns, only DC mode) (Ogec)
1C33:07 Minimum delay time UINT32 RO 0x00001C52
(725Odec)
1C33:08 Command as 0x1C32:08 [» 111] UINT16 RW 0x0000 (0yec)
1C33:09 Maximum delay time |Time between SYNC1 event and reading of the inputs |UINT32 RO 0x00001C52
(in ns, only DC mode) (72504,.)
1C33:0B SM event missed as 0x1C32:11 [» 111] UINT16 RO 0x0000 (Oyec)
counter
1C33:0C Cycle exceeded as 0x1C32:12 [» 111] UINT16 RO 0x0000 (0ye,)
counter
1C33:0D Shift too short counter |as 0x1C32:13 [»_111] UINT16 RO 0x0000 (0ye,)
1C33:20 Sync error as 0x1C32:32 [» 111] BOOLEAN RO 0x00 (Oyee)
Index FOO0 Modular device profile
Index (hex) |Name Meaning Data type Flags |Default
F000:0 Modular device profile |General information for the modular device profile UINT8 RO 0x02 (24ec)
F000:01 Module index distance |Index spacing of the objects of the individual channels |UINT16 RO 0x0010 (164e,)
F000:02 Maximum number of |Number of channels UINT16 RO 0x0004 (44..)
modules
Index FO08 Code word
Index (hex) |[Name Meaning Data type Flags |Default
F008:0 Code word reserved UINT32 RW 0x00000000
(Odec)
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Index FO10 Module list

Index (hex) |[Name Meaning Data type Flags |Default
F010:0 Module list Maximum subindex UINT8 RW 0x04 (44ec)
F010:01 Subindex 001 Encoder profile number UINT32 RW 0x00000201
(51 3dec)
F010:02 Subindex 002 Servo drive profile number UINT32 RW 0x000002E6
(742dec)
F010:03 Sublndex 003 UINT32 RW 0x00000000
(Odec)
F010:04 Subindex 004 Profile number travel distance control UINT32 RW 0x000002EE
(750dec)
Index FB40 Memory interface
Index (hex) |[Name Meaning Data type Flags |Default
FB40:0 Memory interface Maximum subindex UINT8 RO 0x03 (346c)
FB40:01 Address reserved UINT32 RW 0x00000000
(Odec)
FB40:02 Length reserved UINT16 RW 0x0000 (0yc)
FB40:03 Data reserved OCTET- RW {0}
STRINGI8]
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5.9
i

i

Object description (DS402)

EtherCAT XML Device Description

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 via the CoE list (CAN over EtherCAT)

The box is parameterized via the CoE - Online tab (double-click on the respective object) or via the
Process Data tab (allocation of PDOs). Please note the following general CoE information when us-
ing/manipulating the CoE parameters:

- Keep a startup list if components have to be replaced

- Differentiation between online/offline dictionary, existence of current XML description

- use “CoE reload” for resetting changes

Risk of damage to the device!

We strongly advise not to change settings in the CoE objects while the axis is active, since this could impair
the control.
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5.9.1

Configuration data

Index 2002 Amplifier Settings

Index (hex) |[Name Meaning Data type |Flags |Default
2002:0 Amplifier Settings Maximum subindex UINT8 RO 0x49 (734.)
2002:11 Device type 1: Servo drive (cannot be changed) UINT32 RW 0x00000001 (14c)
2002:12* Current loop integral Integral component of current controller UINT16 RW 0x000A (1044c)
time Unit: 0.1 ms
This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic identification plates
[»55])
2002:13* Current loop proportional | Proportional component of current controller UINT16 RW 0x0064 (1004,,)
gain Unit: 0.1 V/A
This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic identification plates
[».55])
2002:14 Velocity loop integral Integral component of velocity controller UINT32 RW 0x00000032
time Unit: 0.1 ms (504ec)
2002:15 Velocity loop propor- Proportional component of velocity controller UINT32 RW 0x00000096
tional gain Unit: mA / (rad/s) (150¢4c)
2002:17 Position loop propor- Proportional component position controller UINT32 RW 0x0000000A
tional gain Unit: (rad/s) / rad (10gec)
2002:19 Nominal DC link voltage |Nominal DC link voltage UINT32 RW 0x0000BB80
Unit: mV (480004,)
2002:1A Min DC link voltage Minimum DC link voltage UINT32 RW  |0x00001A90
Unit: mV (68004.)
2002:1B Max DC link voltage Maximum DC link voltage UINT32 RW 0x0000EAB0
Unit: mV (600004,)
2002:29 Amoplifier I2T warn level |I*T model warning threshold UINT8 RW 0x50 (804c.)
Unit: %
2002:2A Amplifier 12T error level |I?T model error threshold UINT8 RW 0x69 (1054,)
Unit: %
2002:2B Amplifier temperature Overtemperature warning threshold UINT16 RW 0x0320 (8004,)
warn level Unit: 0.1 °C
2002:2C Amplifier temperature er-|Overtemperature error threshold UINT16 RW 0x03E8 (1000,,,)
ror level Unit: 0.1 °C
2002:31 Velocity limitation Velocity limitation UINT32 RW 0x00040000
Unit: rpm (262144,,.)
2002:32 Short circuit brake dura- |Max. duration of armature short circuit brake UINT16 RW 0x03E8 (1000,,,)
tion max Unit: ms
2002:33 Stand still window Standstill window UINT16 RW 0x0000 (04ec)
Unit: rpm
2002:41 Low-pass filter frequency |Low-pass filter frequency UINT16 RW 0x0140 (3204.)
Unit: Hz
The following values can be set:
0 Hz = off
160 Hz
320 Hz
2002:49 Halt ramp deceleration |Halt ramp deceleration UINT32 RW 0x0000F570
Unit: 0.1 rad / s2 (62832,,)
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Index (hex) |[Name

Meaning

Data type

Flags

Default

2002:53 Position loop propor-

tional gain

Proportional component position controller
Unit: mA / (rad/s)

UINT32

RwW

0x00000000 (0 4.)

2002:54 Feature bits

The adjustable motor current values can be interpreted
as peak values or rms values. The feature bit (2002:54
[»_115]) enables the conversion.

Peak value — Bit 0 = 0 (default)
RMS value — Bit 0 = 1

normal output current — Bit 1 = 0 (default)
increased output current — Bit 1 =1

From these, the following combinations can be set:
04ec — Normal output current interpreted as peak value
146c — Normal output current interpreted as rms value

24 — increased output current interpreted as peak
value

34ec — increased output current interpreted as rms
value

UINT32

RwW

0x00000000 (0 4.)

2002:55 Select info data 1

Selection "Info data 1"
Optional display of additional information in the cyclic
process data. The following parameters are available.

Torque current (filtered 1ms) [1000th of rated current]

DC link voltage [mV]

PCB temperature [0.1 °C]

Errors:

Bit0:
Bit1:
Bit2:

ADC Error
Overcurrent
Undervoltage
Bit3: Overvoltage
Bit4: Overtemperature
Bit5: 12T Amplifier
Bit6: 12T Motor

Bit7: Encoder

Bit8: Watchdog

Warnings:

Bit2: Undervoltage
Bit3: Overvoltage
Bit4: Overtemperature
Bit5: 12T Amplifier
Bit6: 12T Motor

Bit7: Encoder

12T Motor [%)]

12T Amplifier [%]

Input Level:

Bit0: Digital Input 1 Level
Bit1: Digital Input 2 Level
Bit8: HWE Level

Feature Bits:

Bit0: Referenced (Parameter 2010:02 [»_120])

UINT8

RwW

0x00 (O dec)
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Index (hex) |[Name

Meaning

Data type

Flags

Default

2002:56 Select info data 2

Selection "Info data 2"
Optional display of additional information in the cyclic
process data. The following parameters are available.

Torque current (filtered 1ms) [1000th of rated current]

DC link voltage [mV]

PCB temperature [0.1 °C]

Errors:

Bit0: ADC Error

Bit1: Overcurrent
Bit2: Undervoltage
Bit3: Overvoltage
Bit4: Overtemperature
Bit5: 12T Amplifier
Bit6: 12T Motor

Bit7: Encoder

Bit8: Watchdog

Warnings:

Bit2: Undervoltage
Bit3: Overvoltage
Bit4: Overtemperature
Bit5: 12T Amplifier
Bit6: 12T Motor

Bit7: Encoder

12T Motor [%)]

12T Amplifier [%]

Input Level:

Bit0: Digital Input 1 Level
Bit1: Digital Input 2 Level
Bit8: HWE Level

Feature Bits:

Bit0: Referenced (Parameter 2010:02 [»_120])

UINT8

RwW

0x00 (0 dec)

*) see index 2059 FB OCT Nameplate
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Index 2003 Motor Settings

Index (hex)

Name

Meaning

Data type

Flags

Default

2003:0

Motor Settings

Maximum subindex

UINT8

RO

0x2D (454c.)

2003:11*

Max current

Peak current
Unit: mA
The adjustable motor current values can be interpreted

as peak values or rms values. The feature bit (2002:54
[»_115]) enables the conversion.

Peak value — Bit 0 = 0 (default)
RMS value — Bit 0 =1

This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic identification plates

[».55])

UINT32

RW

0x00001770
(60004.)

2003:13*

Motor pole pairs

Number of pole pairs

This value is affected by automatic scanning. (see Au-

tomatic scanning of the electronic identification plates
[»53])

UINT8

RW

0x03 (3dec)

2003:15*

Commutation offset

Commutation offset (between electrical zero position
and mechanical single-turn zero position)
Unit: °

This value is affected by automatic scanning. (see Au-

tomatic scanning of the electronic identification plates
[».55])

INT16

RW

0x0000 (0y.)

2003:16”

Torque constant

Torque constant
Unit: mNm /A

This value is affected by automatic scanning. (see Au-

tomatic scanning of the electronic identification plates
[»53])

UINT32

RW

0x00000000
(Odec)

2003:18*

Rotor moment of iner-
tia

Mass moment of inertia of the motor
Unit: g cm”"2

This value is affected by automatic scanning. (see Au-

tomatic scanning of the electronic identification plates
[» 55])

UINT32

RW

0x00000000
(Odec)

2003:19*

Winding inductance

Inductance
Unit: 0.1 mH

This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic identification plates

[».55])

UINT16

RW

0X000E (144.,)

2003:29

Motor 12T warn level

12T model warning threshold
Unit: %

UINT8

RW

0x50 (804,.)

2003:2A

Motor 12T error level

12T model error threshold
Unit: %

UINT8

RW

0X69 (1054.,)

2003:2B*

Motor Temperature
warn level

Overtemperature warning threshold
Unit: 0.1 °C

This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic identification plates

[ 551)

UINT16

RW

0x0000 (Oyqc)

2003:2C*

Motor Temperature er-
ror level

Overtemperature error threshold
Unit: 0.1 °C

This value is affected by automatic scanning. (see Au-
tomatic scanning of the electronic identification plates

[ 551)

UINT16

RW

0x0000 (Oyqc)

2003:2D*

Motor thermal time
constant

Thermal time constant
Unit: 0.1 s

This value is affected by automatic scanning. (see Au-

tomatic scanning of the electronic identification plates
[».55])

UINT16

RW

0x0028 (40,..)
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*) see index 2059 FB OCT Nameplate

Index 2004 brake settings

Index (hex)

Name

Meaning

Data type

Flags

Default

2004:0

Brake settings

Maximum subindex

UINT8

RO

0x14 (204ec)

2004:01

Manual override (re-
lease)

Manual release of the motor holding brake

BOOLEAN

RW

0x00 (Oyec)

2004:11*

Release delay

Time required by the holding brake for opening (releas-
ing) after the voltage was applied

This value is affected by automatic scanning. (see Au-

tomatic scanning of the electronic identification plates
[».55])

UINT16

RW

0X0000 (Oyec)

2004:12*

Application delay

Time required by the holding brake for closing (hold-
ing) after the voltage was switched off

This value is affected by automatic scanning. (see Au-

tomatic scanning of the electronic identification plates
[»53])

UINT16

RW

0x0000 (Oy..)

2004:13

Emergency application
timeout

Time that the amplifier waits until the speed has
reached the standstill window after the stop request
(set speed 0 after halt ramp or Torque off). The holding
brake is triggered irrespective of the speed if the set
waiting time is exceeded.

Note:

With rotary axes and the Torque off setting for the error
case, this parameter must be adjusted at least to the
longest time of the "coasting down" of the axis.

With suspended axes and the Torque off setting for the
error case, this parameter must be set to a very short
time in order to prevent further sagging of the axis/
load.

UINT16

RW

0x0000 (0y.)

2004:14*

Brake moment of iner-
tia

Mass moment of inertia of the brake
Unit: g cm”"2

This value is affected by automatic scanning. (see Au-

tomatic scanning of the electronic identification plates
[»55])

UINT16

RW

0X0000 (Oy.c)

*) see index 2059 FB OCT Nameplate
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Index 2010 feedback settings

Index (hex) |[Name Meaning Data type Flags |Default
2010:0 Feedback settings Maximum subindex UINT8 RO 0x13 (19ec)
2010:01 Invert feedback direc- |Inverting the count direction BOOLEAN RW 0x00 (Oyec)
tion
2010:02 Referenced The box sets this parameter to FALSE in two cases: BOOLEAN RW 0x00 (Oyec)
+ If a motor with a different serial number was
detected.
+ If a motor with single-turn encoder was
connected.
If you want to use this function, set the parameter to
TRUE and monitor it.
The value of this parameter is retained if the power
supply is interrupted.
2010:11 Device type 3: OCT (not changeable) UINT32 RW 0x00000003
(Sdec)
2010:12 Singleturn bits Number of single-turn bits [> 44] UINT8 RW 0x14 (204.)
2010:13 Multi-turn bits Number of multi-turn bits [P 44] UINT8 RW 0x0C (124.)
2010:14 Observer bandwidth  |Bandwidth of the speed observer [Hz] UINT16 RW 0x01F4
(soodec)
2010:15 Observer feed-forward |Load ratio [%] UINT8 RW 0x01 (Ogec)
100% = load-free
50% = mass moments of inertia of input and output are
equal
2010:17 Position Offset UINT32 RW 0x00000000
(Odec)
Index 2018 OCT Settings
Index (hex) |[Name Meaning Data type Flags |Default
2018:0 OCT Settings Maximum subindex UINT8 RO 0x03 (34ec)
2018:01 Enable auto config Configuration takes place automatically after the read- |[BOOLEAN RW 0x00 (Oyec)
ing of the electronic identification plate
(see Automatic scanning of the electronic identifica-
tion plates [»_55])
2018:02 Reconfig identical mo- |When replacing identical motors, reconfiguration takes | BOOLEAN RW 0x00 (Oyee)
tor place automatically after reading the electronic identifi-
cation plate. Enable autoconfig must be activated.
(see Automatic scanning of the electronic identifica-
tion plates [P 55])
2018:03 Reconfig non-identical |When replacing non-identical motors, reconfiguration |BOOLEAN RW 0x00 (Ogyec)
motor takes place automatically after reading the electronic
identification plate. Enable autoconfig must be acti-
vated.
(see Automatic scanning of the electronic identifica-
tion plates [P 55])
5.9.2 Configuration data (vendor-specific)
Index 2020 Vendor data
Index (hex) |[Name Meaning Data type Flags |Default
2020:0 Vendor data Maximum subindex UINT8 RO 0x15 (214ec)
2020:11 Amplifier peak current |Peak current of the amplifier (peak value) UINT32 RW 0x00001F40
Unit: mA (80004.)
2020:12 Amplifier rated current |Rated current of the amplifier (peak value) UINT32 RW 0x00000FAO
Unit: mA (40004,.)
2020:13 Amplifier thermal time |Thermal time constant of the amplifier UINT16 RW 0x0023 (354)
constant Unit: 0.1 ms
2020:14 Amplifier overcurrent | Threshold value for short-circuit detection UINT32 RW 0x00002EEQ
threshold Unit: mA (120004,,)
2020:15 Max rotary field fre- Max. rotary field frequency— UINT16 RW 0x0257
quency Unit: Hz (5994ec)
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5.9.3

Command object

Index FBOO command

Index (hex) |[Name Meaning Data type Flags Default
FBO00:0 Command Maximum subindex UINT8 RO 0x03 (34ec)
FB00:01 Request reserved OCTET- RW {0}
STRINGI[2]
FB00:02 Status reserved UINT8 RO 0x00 (Oyec)
FB00:03 Response reserved OCTET- RO {0}
STRINGI[4]
5.9.4 Input/output data
Index 2001 Outputs
Index (hex) |[Name Meaning Data type Flags Default
2001:0 Outputs Maximum subindex UINT8 RO 0x11 (17 4ec)
2001:11 Torque offset Torque value offset INT16 RO 0x0000 (0yec)
The value is specified in 1000th of the rated current .
Equation for index 0x2002:54 = 0 :
M = ((Torque actual value / 1000) x (rated current /
\2)) x torque constant (0x2003:16)
Equation for index 0x2002:54 = 1 :
M = ((Torque actual value / 1000) x rated current)) x
torque constant (0x2003:16)
Index 2008 Inputs
Index (hex) |[Name Meaning Data type Flags Default
2008:0 Inputs Maximum subindex UINT8 RO 0x02 (244c)
2008:01 Info data1 Synchronous information (selection via subindex UINT16 RO 0x0000 (04ec)
0x2002:55)
2008:01 Info data2 Synchronous information (selection via subindex UINT16 RO 0x0000 (0yec)
0x2002:56)
Index 603E TxPDO Data invalid
Index (hex) |[Name Meaning Data type Flags Default
603E:0 TxPDO Data invalid Max. subindex UINT8 RO 0x02 (24ec)
603E:02 Position actual value |0: The current position is valid BOOLEAN RO P 0
1: The current position is invalid
Index 6040 Controlword
Index (hex) |[Name Meaning Data type Flags Default
6040:0 Controlword DS402 Controlword UINT16 RO 0x0000 (Oyec)

Bit 0: Switch on

Bit 1: Enable voltage
Bit 2: reserved

Bit 3: Enable operation
Bit 4 - 6: reserved

Bit 7: Fault reset

Bit 8 - 15: reserved

EP7211-003x

Version: 1.8

121



Commissioning

BECKHOFF

Index 6041 Statusword

Index (hex) |[Name Meaning Data type Flags Default
6041:0 Statusword DS402 Statusword UINT16 RO 0x0000 (0yec)
Bit 0: Ready to switch on
Bit 1: Switched on
Bit 2: Operation enabled
Bit 3: Fault
Bit 4: reserved
Bit 5: reserved
Bit 6: Switch on disabled
Bit 7: Warning
Bit 8 + 9: reserved
Bit 10: TXPDOToggle (selection/deselection via
0x60DA [» 125])
Bit 11: Internal limit active
Bit 12: (Target value ignored)
Bit 13 - 15: reserved
Index 605E Fault reaction option code
Index (hex) |[Name Meaning Data type Flags Default
605E:0 Fault reaction option  |0: Disable drive function, motor is free to rotate ENUM16BIT |RW 0
code 1: Slow down by slow down ramp
Index 6060 Modes of operation
Index (hex) |[Name Meaning Data type Flags Default
6060:0 Modes of operation permitted values: UINT8 RW 0x00 (Oyec)
0x08: Cyclic synchronous position mode (CSP)
0x09: Cyclic synchronous velocity mode (CSV)
0x0A: Cyclic synchronous torque mode (CST)
0x0B: Cyclic synchronous torque mode with commuta-
tion angle (CSTCA)
Index 6061 Modes of operation display
Index (hex) |[Name Meaning Data type Flags Default
6061:0 Modes of operation permitted values: UINT8 RO 0x00 (Ogyec)
display 8: Cyclic synchronous position mode (CSP)
9: Cyclic synchronous velocity mode (CSV)
10: Cyclic synchronous torque mode (CST)
11: Cyclic synchronous torque mode with commutation
angle (CSTCA)
Index 6064 Position actual value
Index (hex) |[Name Meaning Data type Flags Default
6064:0 Position actual value |Position UINT32 RO 0x00000000
Unit: the given value must be multiplied by the corre- (Ogec)
sponding scaling factor
Index 6065 Following error window
Index (hex) |Name Meaning Data type Flags Default
6065:0 Following error window | Following error monitor: Following error window UINT32 RO OxFFFFFFFF
Unit: the given value must be multiplied by the corre- (-1 deo)
sponding scaling factor
OxFFFFFFFF (-14.) = following error monitor off
Any other value = following error monitor on
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Index 6066 Following error time out

Index (hex) |[Name Meaning Data type Flags Default
6066:0 Following error time Following error monitor: Timeout UINT16 RO 0x0000 (0yec)
out Unit: ms
If the following error is larger than the following error
window for a time that exceeds the timeout, this leads
to an error reaction
Index 606C Velocity actual value
Index (hex) |[Name Meaning Data type Flags Default
606C:0 Velocity actual value |Display of the current velocity value INT32 RO 0x00000000
(Ogec)
Index 6071 Target torque
Index (hex) |[Name Meaning Data type Flags Default
6071:0 Target torque This object shall indicate the configured input value for [INT16 RO 0x0000 (0gec)
the torque controller.
The value is specified in 1000th of the rated current.
Equation for index 0x2002:54 = 0 :
M = ((Torque actual value / 1000) x (rated current /
\2)) x torque constant (0x2003:16)
Equation for index 0x2002:54 = 1 :
M = ((Torque actual value / 1000) x rated current)) x
torque constant (0x2003:16)
Index 6072 Max torque
Index (hex) |[Name Meaning Data type Flags Default
6072:0 Max torque This object limits the target torque for the torque con- |UINT16 RW Ox7FFF
troller (bipolar limit). (32767 4)
The value is specified in 1000th of the rated current.
Equation for index 0x2002:54 = 0 :
M = ((Torque actual value / 1000) x (rated current /
\2)) x torque constant (0x2003:16)
Equation for index 0x2002:54 = 1 :
M = ((Torque actual value / 1000) x rated current)) x
torque constant (0x2003:16)
Index 6075 Motor rated current
Index (hex) |[Name Meaning Data type Flags Default
6075:0 Motor rated current Motor rated current UINT32 RwW 0x000003E8
Unit: mA (10004.)
Index 6077 Torque actual value
Index (hex) |[Name Meaning Data type Flags Default
6077:0 Torque actual value This object shall provide the actual value of the torque. |INT16 RO 0x0000 (0yec)
The value is specified in 1000th of the rated current.
Equation for index 0x2002:54 = 0 :
M = ((Torque actual value / 1000) x (rated current /
\2)) x torque constant (0x2003:16)
Equation for index 0x2002:54 = 1 :
M = ((Torque actual value / 1000) x rated current)) x
torque constant (0x2003:16)
Index 6079 DC link circuit voltage
Index (hex) |[Name Meaning Data type Flags Default
6079:0 DC link circuit voltage |DC link voltage g UINT32 RO 0x00000000
Unit: mV (Ogec)
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Index 607A Target position

Index (hex) |[Name Meaning Data type Flags Default
607A:0 Target position This object shall provide the actual position. UINT32 RO 0x00000000
Unit: the given value must be multiplied by the corre- (Ogec)
sponding scaling factor
Index 6080 Max motor speed
Index (hex) |[Name Meaning Data type Flags Default
6080:0 Max motor speed Velocity limitation UINT32 RW 0x00040000
Unit: rpm (262144,,.)
Index 608F Position encoder resolution
Index (hex) |[Name Meaning Data type Flags Default
608F:0 Position encoder reso- | This object represents the configured encoder incre-  |UINT8 RO 0x02 (24ec)
lution ments and the number of motor revolutions. The posi-
tion encoder resolution is calculated according to the
following equation:
Position encoder resolution =
(encoder increments / motor revolutions)
608F:01 Sublndex 001 Encoder increments UINT32 RO 0x00000000
(Odec)
608F:02 Sublindex 002 Motor revolutions UINT32 RO 0x00000000
(Odec)
Index 6090 Velocity Encoder Resolution
Index (hex) |[Name Meaning Data type Flags Default
6090:0 Velocity Encoder Res- |Display of configured encoder increments/s and motor |UINT32 RO 0x00000000
olution revolutions/s. (Ogec)
The velocity encoder resolution is calculated according
to the following formula:
Velocity Encoder Resolution =
(encoder_increments / s ) / (motor_revolutions / s)
Index 60B2 Torque offset
Index (hex) |[Name Meaning Data type Flags Default
60B2:0 Torque offset Torque value offset UINT16 RO 0x0000 (0Oyec)
Index 60B8 Touch probe function
Index (hex) |[Name Meaning Data type Flags Default
60B8:0 Touch probe function |Touch probe function byte UINT16 RO 0x0000 (0gec)
Index 60B9 Touch probe status
Index (hex) |[Name Meaning Data type Flags Default
60B9:0 Touch probe status Touch probe status byte UINT16 RO 0x0000 (04ec)
Index 60BA Touch probe 1 positive edge
Index (hex) |[Name Meaning Data type Flags Default
60BA:0 Touch probe 1 positive |Positive position value of TP 1 INT32 RO 0x00000000
edge Unit: the given value must be multiplied by the corre- (Ogec)
sponding scaling factor
Index 60BB Touch probe 1 negative edge
Index (hex) |[Name Meaning Data type Flags Default
60BB:0 Touch probe 1 nega- |Negative position value of TP 1 INT32 RO 0x00000000
tive edge Unit: the given value must be multiplied by the corre- (Ogec)
sponding scaling factor
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Index 60BC Touch probe 2 positive edge

Index (hex) |[Name Meaning Data type Flags Default
60BC:0 Touch probe 2 positive |Positive position value of TP 2 INT32 RO 0x00000000
edge Unit: the given value must be multiplied by the corre- (Ogec)
sponding scaling factor
Index 60BD Touch probe 2 negative edge
Index (hex) |[Name Meaning Data type Flags Default
60BD:0 Touch probe 2 nega- |Negative position value of TP 2 INT32 RO 0x00000000
tive edge Unit: the given value must be multiplied by the corre- (Ogec)
sponding scaling factor
Index 60C2 Interpolation time period
Index (hex) |[Name Meaning Data type Flags Default
60C2:0 Interpolation time pe- |Maximum subindex x UINT8 RO 0x02 (244c)
riod
60C2:01 Interpolation time pe- |This object shall indicate the configured interpolation |UINT8T8 RO 0x00 (Ogyec)
riod value cycle time. The interpolation time period (sub-index
60C2:02 Interpolation time in- OXg;) value shall be given in 1 Qinterpolation time index) (SBC- INTS RO 0x00 (Odec)
dex ona).
The interpolation time index (sub-index 0x02) shall be
dimensionless.
Index 60D9 Supported functions
Index (hex) |[Name Meaning Data type Flags Default
60D9:0 Supported functions | This object shall provide information on the supported |UINT3232 RO 0x00000000
functions in the device. (Ogec)
Index 60DA Function settings
Index (hex) |[Name Meaning Data type Flags Default
60DA:0 Function settings This object shall enable/disable supported functions in |UINT32 RW 0x00000000
the device. (Ogec)
Bit 0: Enable TxPDOToggle-Bit in Statusword: Bit 10
Bit 1: Enable input cycle counter in Statusword: Bit 13
Bit 2-31: reserved
Index 60EA Commutation angle
Index (hex) |[Name Meaning Data type Flags Default
60EA:0 Commutation angle Electrical commutation angle (for the CSTCA mode) UINT16 RO 0x0000 (04ec)
Unit: 5.49 * 10-3 °
Index 60F4 Following error actual value
Index (hex) |[Name Meaning Data type Flags Default
60F4:0 Following error actual |Following error INT32 RO 0x00000000
value Unit: the given value must be multiplied by the corre- (Ogec)
sponding scaling factor
Index 60FF Target velocity
Index (hex) |[Name Meaning Data type Flags Default
60FF:0 Target velocity This object shall indicate the configured target velocity |[INT32 RO 0x00000000
The velocity scaling can be found in object 0x6090 (Ogec)
(Velocity encoder resolution)
Index 6403 Motor catalogue number
Index (hex) |[Name Meaning Data type Flags Default
6403:0 Motor catalogue num- |This is the order code from the electronic type plate of |STRING RO

ber

the motor, e.g. AM8121-0F20-0000
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Index 6502 Supported drive modes

Index (hex) |[Name Meaning Data type Flags Default
6502:0 Supported drive This object shall provide information on the supported |UINT32 RO 0x00000000
modes drive modes. (DS402 Object 0x6502) (Ogec)
Only modes CSV, CST, CSTCA and CSP are sup-
ported
Bit 0: PP
Bit 1: VL
Bit 2: PV
Bit 3: TQ
Bit4: R
Bit 5: HM
Bit 6: IP
Bit 7: CSP
Bit 8: CSV
Bit 9: CST
Bit 10: CSTCA
Bit 11-15: reserved
Bit 16-31: Manufacturer-specific
5.9.5 Information / diagnosis data
Index 10F3 Diagnosis History
Index (hex) |[Name Meaning Data type Flags Default
10F3:0 Diagnosis History Maximum subindex UINT8 RO 0x37 (554c)
10F3:01 Maximum Messages |Maximum number of stored messages. A maximum of |UINT8 RO 0x00 (Oyec)
50 messages can be stored
10F3:02 Newest Message Subindex of the latest message UINT8 RO 0x00 (Oyec)
10F3:03 Newest Acknowledged |Subindex of the last confirmed message UINT8 RW 0x00 (Ogyec)
Message
10F3:04 New Messages Avail- |Indicates that a new message is available BOOLEAN RO 0x00 (Oyec)
able
10F3:05 Flags not used UINT16 RW 0x0000 (04ec)
10F3:06 Diagnosis Message Message 1 OCTET- RO {0}
001 STRINGI[28]
10F3:37 Diagnosis Message Message 50 OCTET- RO {0}
050 STRING|[28]
Index 10F8 Actual Time Stamp
Index (hex) |[Name Meaning Data type Flags Default
10F8:0 Actual Time Stamp Time stamp UINT64 RO
Index 2030 Amplifier Diag data
Index (hex) |[Name Meaning Data type Flags Default
2030:0 Amplifier Diag data Maximum subindex UINT8 RO 0x11 (17 4ec)
2030:11 Amplifier 12T tempera- |I2T model load UINT8 RO 0x00 (Oyee)
ture Unit: %
Index 2031 Motor Diag data
Index (hex) |[Name Meaning Data type Flags Default
2031:0 Motor Diag data Maximum subindex UINT8 RO 0x13 (19ec)
2031:11 Motor 12T temperature |12T model load UINT8 RO 0x00 (Oyec)
Unit: %
2031:13 Motor temperature Temperature utilization ratio UINT16 RO 0x0000 (0gec)
Unit: °
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Index 2040 Amplifier Info data

Index (hex) |[Name Meaning Data type Flags |Default

2040:0 Amplifier Info data Maximum subindex UINT8 RO 0x12 (184c)

2040:11 Amplifier temperature |Internal temperature of the box UINT16 RO 0x0000 (0y4c)
Unit: 0.1 °C

2040:12 DC link voltage DC link voltage UINT32 RO 0x00000000
Unit: mV (Ogec)

Index 2041 Info data

Index (hex) |[Name Meaning Data type Flags |Default

2041:0 Info data Maximum subindex UINT8 RO 0x11 (17 4c)

2041:11 Auxiliary voltage Auxiliary voltage UINT32 RO 0x00000000

(10 V) Unit: mV (Ogec)

Index 2058 OCT Info data

(these data are always read in automatically from the electronic type plate of the motor and serve purely
informative purposes)

Index (hex) |[Name Meaning Data type Flags |Default

2058:0 OCT Info data Maximum subindex UINT8 RO 0x20 (324.)

2058:11 Encoder Type Feedback type UINT16 RO 0x0000 (0Oyec)
2: rotary encoder, unipolar counting

2058:12 Resolution Resolution of the feedback UINT32 RO 0x00000000
Unit: Steps per revolution (Ogec)

2058:13 Range Working range of the feedback. On leaving this range |UINT32 RO 0x00000000
there is an overflow of the position. (Ogec)
Unit: Revolutions

2058:14 Type Code Name Name of the feedback STRING RO

2058:15 Serial No Serial number of the feedback STRING RO

2058:16 Firmware Revision No |Revision of the firmware STRING RO

2058:17 Firmware Date Date of the firmware STRING RO

2058:18 EEPROM Size EEPROM size UINT16 RO 0x0000 (0yec)

2058:19 Temperature Temperature INT16 RO 0x0000 (04ec)
Unit: 0.1°

2058:1A LED Current Current of the feedback LED UINT16 RO 0x0000 (0yc)
Unit: 0.1 mA

2058:1B Supply voltage Supply voltage of the feedback UINT32 RO 0x00000000
Unit: mV (Ogec)

2058:1C Life- time Operating hour counter UINT32 RO 0x00000000
Unit: Minutes (Ogec)

2058:1D Received Signal Received signal strength at the terminal UINT16 RO 0x0000 (04ec)

Strength Indicator Unit: %
2058:1E Slave Received Signal |Received signal strength at the encoder UINT16 RO 0x0000 (0gec)
Strength Indicator Unit: %

2058:1F Line delay Running time of the signal in the cable UINT16 RO 0x0000 (04ec)
Unit: ns

2058:20 Encoder position offset | Position offset stored in the motor feedback UINT16 RO 0x0000 (04ec)

Index 2059 OCT Nameplate

The parameters described in this index are always read from the electronic type plate of the connected
motor. These parameters automatically lead to the parameters marked with an asterisk (*) in this chapter, if
automatic scanning of the electronic type plate is switched on (index 0x2018).
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Index (hex) |[Name Meaning Data type Flags |Default
2059:0 OCT Nameplate Maximum subindex UINT8 RO 0x24 (364.)
2059:01 Motor vendor Motor vendor STRING RO
2059:02 Electric motor type Motor type STRING RO
2059:03 Serial No Serial number STRING RO
2059:04 Order code Order number STRING RO
(In case of Autoconfig a check is made on the basis of
this index as to whether the motor is identical to the
predecessor)
2059:05 Motor construction Type of motor STRING RO
2059:06 Pole pairs Number of pole pairs UINT32 RO 0x00000000
(Odec)
2059:07 Standstill current (rms) |Effective holding current UINT32 RO 0x00000000
Unit: mA (Ogec)
2059:08 Rated current (rms) Effective rated current UINT32 RO 0x00000000
Unit: mA (Ogec)
2059:09 Peak current (rms) Effective peak current UINT32 RO 0x00000000
Unit: mA (Ogec)
2059:0A Nominal voltage (rms) |Effective nominal voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
2059:0B Max voltage (rms) Maximum voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
2059:0C Max winding du/dt Maximum permissible voltage rise on the winding UINT32 RO 0x00000000
Unit: kV/s (Ogec)
2059:0D Max torque Maximum torque UINT16 RO 0x0000 (04ec)
Unit: mNm
2059:0E Torque constant Torque constant UINT16 RO 0x0000 (0yc)
Unit: MNm /A
2059:0F EMK (rms) Reverse voltage UINT32 RO 0x00000000
Unit: mV / (rpm) (Ogec)
2059:10 Winding resistance Coil resistance UINT16 RO 0x0000 (0yc)
Ph-Ph 20°C Unit: mOhm
2059:11 Ld Ph-Ph Inductance in the direction of flow UINT16 RO 0x0000 (04ec)
Unit: 0.1 mH
2059:12 Lq Ph-Ph Inductance in the torque-forming direction UINT16 RO 0x0000 (0yc)
Unit: 0.1 mH
2059:13 Max speed Maximum speed UINT32 RO 0x00000000
Unit: rpm (Ogec)
2059:14 Moment of inertia Mass moment of inertia UINT16 RO 0x0000 (0yec)
Unit: g cm"2
2059:15 T motor warn limit Motor temperature warning threshold UINT16 RO 0x0000 (04ec)
Unit: 0.1 °C
2059:16 T motor shut down Motor temperature error threshold UINT16 RO 0x0000 (0gec)
Unit: 0.1°C
2059:17 Time constant i2t Time constant 12T model UINT16 RO 0x0000 (04ec)
Unit: s
2059:18 Motor thermal constant| Thermal time constant of the motor UINT16 RO 0x0000 (04ec)
Unit: s
2059:1B Brake type Brake type STRING RO
* no Brake
* holding Brake
2059:1C Min brake voltage Minimum brake voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
2059:1D Max brake voltage Maximum brake voltage UINT32 RO 0x00000000
Unit: mV (Ogec)
2059:1E Min brake monitor cur- |Minimum current for the monitoring of the brake UINT32 RO 0x00000000
rent Unit: mA (Ogec)
2059:1F Brake holding torque |Brake holding torque UINT32 RO 0x00000000
Unit: mNm (Ogec)
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Index (hex) |[Name Meaning Data type Flags Default
2059:20 Brake T on Time until the brake is applied UINT16 RO 0x0000 (Oyec)
Unit: ms
2059:21 Brake T off Time until the brake is released UINT16 RO 0x0000 (Oyec)
Unit: ms
2059:22 Brake reduced holding |[Reduced brake voltage UINT32 RO 0x00000000
voltage Unit: mV (Ogec)
2059:23 Brake time to red. Time from which the brake holds with reduced voltage |UINT16 RO 0x0000 (0y4ec)
holding volt. Unit: ms
2059:24 Motor temp sensor Temperature sensor connection feedback port STRING RO
connection (not changeable)
5.9.6 Standard objects
Index 1000 Device type
Index (hex) |[Name Meaning Data type Flags Default
1000:0 Device type Device type of the EtherCAT slave: the Lo-Word con- |UINT32 RO 0x00000192
tains the CoE profile used (5001). The Hi-Word con- (4024,.)
tains the module profile according to the modular de-
vice profile.
Index 1001 Error register
Index (hex) |[Name Meaning Data type Flags Default
1001:0 Error register UINT8 RO 0x00 (Oyec)
Index 1008 Device name
Index (hex) |[Name Meaning Data type Flags Default
1008:0 Device name Device name of the EtherCAT slave STRING RO EP7211-0034 /
EP7211-0035
Index 1009 Hardware version
Index (hex) |[Name Meaning Data type Flags Default
1009:0 Hardware version Hardware version of the EtherCAT slave STRING RO
Index 100A Software version
Index (hex) |[Name Meaning Data type Flags Default
100A:0 Software version Firmware version of the EtherCAT slave STRING RO
Index 1018 Identity
Index (hex) |[Name Meaning Data type Flags Default
1018:0 Identity Information for identifying the slave UINT8 RO 0x04 (44ec)
1018:01 Vendor ID Vendor ID of the EtherCAT slave UINT32 RO 0x00000002
(zdec)
1018:02 Product code Product code of the EtherCAT slave UINT32 RO 0x1C2B4052
(472596562,,.)
1018:03 Revision Revision number of the EtherCAT slave; the Low Word |UINT32 RO 0x00000000
(bit 0-15) indicates the special terminal number, the (Ogec)
High Word (bit 16-31) refers to the device description
1018:04 Serial number Serial number of the EtherCAT slave; the Low Byte (bit | UINT32 RO 0x00000000

0-7) of the Low Word contains the year of production,
the High Byte (bit 8-15) of the Low Word contains the
week of production, the High Word (bit 16-31) is 0

(Odec)
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Index 1600 DS402 RxPDO-M

ap Controlword

Index (hex) |[Name Meaning Data type Flags Default

1600:0 DS402 RxPDO-Map  |PDO Mapping RxPDO 1 UINT8 RO 0x01 (1460)
Controlword

1600:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x6040:00, 16

Index 1601 DS402 RxPDO-Map Target velocity

Index (hex) |[Name Meaning Data type Flags Default

1601:0 DS402 RxPDO-Map  |PDO Mapping RxPDO 2 UINT8 RO 0x01 (1460)
Target velocity

1601:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x60FF:00, 32

Index 1602 DS402 RxPDO-Map Target torque

Index (hex) |[Name Meaning Data type Flags Default

1602:0 DS402 RxPDO-Map  |PDO Mapping RxPDO 3 UINT8 RO 0x01 (1460)
Target torque

1602:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x6071:00, 16

Index 1603 DS402 RxPDO-Map Commutation angle

Index (hex) |[Name Meaning Data type Flags Default

1603:0 DS402 RxPDO-Map  |PDO Mapping RxPDO 4 UINT8 RO 0x01 (1460)
Commutation angle

1603:01 Sublndex 001 1. PDO Mapping entry UINT32 RO O0x60EA:00, 16

Index 1604 DS402 RxPDO-Map Torque limitation

Index (hex) |Name Meaning Data type Flags |Default

1604:0 DS402 RxPDO-Map |PDO Mapping RxPDO 5 UINT8 RO 0x01 (14ec)
Torque limitation

1604:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x6072:00, 16

Index 1605 DS402 RxPDO-Map Torque offset

Index (hex) |[Name Meaning Data type Flags Default

1605:0 DS402 RxPDO-Map |PDO Mapping RxPDO 6 UINT8 RO 0x01 (14ec)
Torque offset

1605:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x2001:11, 16

Index 1606 DS402 RxPDO-Map Target position

Index (hex) |[Name Meaning Data type Flags Default

1606:0 DS402 RxPDO-Map  |PDO Mapping RxPDO 7 UINT8 RO 0x01 (14ec)
Target position

1606:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x607A:00, 32

Index 1607 DS402 RxPDO-Map Touch probe function

Index (hex) |[Name Meaning Data type Flags Default

1607:0 DS402 RxPDO-Map  |PDO Mapping RxPDO 8 UINT8 RO 0x01 (146c)
Touch probe function

1607:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x60B8:00, 16

Index 1A00 DS402 TxPDO-Map Statusword

Index (hex) |[Name Meaning Data type Flags Default

1A00:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 1 UINT8 RO 0x01 (146c)
Statusword

1A00:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x6041:00, 16
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Index 1A01 DS402 TxPDO-Map Position actual value

Index (hex) |[Name Meaning Data type Flags Default
1A01:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 2 UINT8 RO 0x01 (1460)
Position actual value
1A01:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x6064:00, 32
Index 1A02 DS402 TxPDO-Map Velocity actual value
Index (hex) |[Name Meaning Data type Flags Default
1A02:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 3 UINT8 RO 0x01 (1460)
Velocity actual value
1A02:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x606C:00, 32
Index 1A03 DS402 TxPDO-Map Torque actual value
Index (hex) |[Name Meaning Data type Flags Default
1A03:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 4 UINT8 RO 0x01 (1460)
Torque actual value
1A03:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x6077:00, 16
Index 1A04 DS402 TxPDO-Map Following error actual value
Index (hex) |[Name Meaning Data type Flags Default
1A04:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 5 UINT8 RO 0x01 (1460)
Following error actual
value
1A04:01 Subindex 001 1. PDO Mapping entry UINT32 RO 0x60F4:00, 32
Index 1A05 DS402 TxPDO-Map Touch probe status
Index (hex) |[Name Meaning Data type Flags Default
1A05:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 6 UINT8 RO 0x01 (1460)
Touch probe status
1A05:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x60B9:00, 16
Index 1A06 DS402 TxPDO-Map Touch probe 1 positive edge
Index (hex) |[Name Meaning Data type Flags Default
1A06:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 7 UINT8 RO 0x01 (1460)
Touch probe 1 positive
edge
1A06:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x60BA:00, 32
Index 1A07 DS402 TxPDO-Map Touch probe 1 negative edge
Index (hex) |[Name Meaning Data type Flags Default
1A07:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 8 UINT8 RO 0x01 (146c)
Touch probe 1 nega-
tive edge
1A07:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x60BB:00, 32
Index 1A08 DS402 TxPDO-Map Touch probe 2 positive edge
Index (hex) |[Name Meaning Data type Flags Default
1A08:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 9 UINT8 RO 0x01 (146c)
Touch probe 2 positive
edge
1A08:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x60BC:00, 32
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Index 1A09 DS402 TxPDO-Map Touch probe 2 negative edge

Index (hex) |[Name Meaning Data type Flags Default
1A09:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 10 UINT8 RO 0x01 (146c)
Touch probe 2 nega-
tive edge
1A09:01 Sublndex 001 1. PDO Mapping entry UINT32 RO 0x60BD:00, 32
Index 1A0B DS402 TxPDO-Map Info data 1
Index Name Meaning Data type Flags Default
1A0B:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 12 UINT8 RO 0x01 (146c)
Info data 1
1A0B:01 Subindex 001 15t PDO Mapping entry (object 0x2008 (inputs), entry  |UINT32 RO 0x2008:01, 16
0x01 (Info data 1))
Index 1A0C DS402 TxPDO-Map Info data 2
Index Name Meaning Data type Flags Default
1A0C:0 DS402 TxPDO-Map  |PDO Mapping TxPDO 13 UINT8 RO 0x01 (146c)
Info data 2
1A0C:01 Sublndex 001 15t PDO Mapping entry (object 0x2008 (inputs), entry  |UINT32 RO 0x2008:02, 16
0x02 (Info data 2))
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 (24ec)
1C00:03 Sublndex 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 0x02 (24ec)
1C12:01 Subindex 001 1. allocated RxPDO (contains the index of the associ- |[UINT16 RW 0x1600
ated RxPDO mapping object) (56324,.)
1C12:02 Subindex 002 2. allocated RxPDO (contains the index of the associ- |UINT16 RW 0x1601
ated RxPDO mapping object) (5633cc)
1C12:03 Subindex 003 3. allocated RxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0yec)
ated RxPDO mapping object)
1C12:04 Subindex 004 4. allocated RxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0g4ec)
ated RxPDO mapping object)
1C12:05 Subindex 005 5. allocated RxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0yec)
ated RxPDO mapping object)
1C12:06 Subindex 006 6. allocated RxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (04ec)
ated RxPDO mapping object)
1C12:07 Subindex 007 7. allocated RxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0yec)
ated RxPDO mapping object)
1C12:08 Subindex 008 8. allocated RxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (04ec)
ated RxPDO mapping object)
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Index 1C13 TxPDO assign

ated TxPDO mapping object)

Index Name Meaning Data type Flags |Default

1C13:0 TxPDO assign PDO Assign Inputs UINT8 RW 0x02 (24ec)

1C13:01 Subindex 001 1. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x1A00
ated TxPDO mapping object) (66564,.)

1C13:02 Subindex 002 2. allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x1A01
ated TxPDO mapping object) (6657 4¢.)

1C13:03 Subindex 003 3. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0yec)
ated TxPDO mapping object)

1C13:04 Subindex 004 4. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:05 Subindex 005 5. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0yc)
ated TxPDO mapping object)

1C13:06 Subindex 006 6. allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:07 Subindex 007 7. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:08 Subindex 008 8. allocated TxPDO (contains the index of the associ- |[UINT16 RW 0x0000 (04ec)
ated TxPDO mapping object)

1C13:09 Subindex 009 9. allocated TxPDO (contains the index of the associ- |UINT16 RW 0x0000 (0gec)
ated TxPDO mapping object)

1C13:0A Subindex 010 10. allocated TxPDO (contains the index of the associ- [UINT16 RW 0x0000 (04ec)

EP7211-003x
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Index 1C32 SM output parameter

Index (Hex) |[Name Meaning Data type Flags |Default
1C32:0 SM output parameter |Synchronization parameters for the outputs UINT8 RO 0x20 (324.)
1C32:01 Sync mode Current synchronization mode: UINT16 RW 0x0000 (0y4c)
» 3: DC-Mode - Synchronous with SYNC1 event
1C32:02 Cycle time Cycle time (in ns): UINT32 RW 0x0003D090
» Free Run: Cycle time of the local timer (2500004.)
» Synchronous with SM 2 event: Master cycle time
+ DC mode: SYNCO/SYNC1 Cycle Time
1C32:03 Shift time Time between SYNCO event and output of the outputs |UINT32 RO 0x00000000
(in ns, DC mode only) (Ogec)
1C32:04 Sync modes supported|Supported synchronization modes: UINT16 RO 0x4808
» Bit 0 = 1: free run is supported (18440cc0)
» Bit 1 =1: Synchronous with SM 2 event is
supported
» Bit2-3 =01: DC mode is supported
+ Bit 4-5 = 10: Output shift with SYNC1 event (only
DC mode)
* Bit 14 = 1: dynamic times (measurement through
writing of 0x1C32:08)
1C32:05 Minimum cycle time Minimum cycle time (in ns) UINT32 RO 0x0001E848
(1250004,.)
1C32:06 Calc and copy time Minimum time between SYNCO and SYNC1 event (in  |UINT32 RO 0x00000000
ns, DC mode only) (Ogec)
1C32:07 Minimum delay time UINT32 RO 0x00000000
(Odec)
1C32:08 Command » 0: Measurement of the local cycle time is stopped |UINT16 RW 0x0000 (0yc)
* 1: Measurement of the local cycle time is started
The entries 0x1C32:03, 0x1C32:05, 0x1C32:06,
0x1C32:09, 0x1C33:03 [»_135], 0x1C33:06, and
0x1C33:09 [»_135] are updated with the maximum mea-
sured values.
For a subsequent measurement the measured values
are reset
1C32:09 Maximum delay time | Time between SYNC1 event and output of the outputs |UINT32 RO 0x00000000
(in ns, DC mode only) (Ogec)
1C32:0B SM event missed Number of missed SM events in OPERATIONAL (DC |UINT16 RO 0x0000 (04ec)
counter mode only)
1C32:0C Cycle exceeded Number of occasions the cycle time was exceeded in  |UINT16 RO 0x0000 (0yec)
counter OPERATIONAL (cycle was not completed in time or
the next cycle began too early)
1C32:0D Shift too short counter |Number of occasions that the interval between SYNCO |[UINT16 RO 0x0000 (0yec)
and SYNC1 event was too short (DC mode only)
1C32:20 Sync error The synchronization was not correct in the last cycle |BOOLEAN RO 0x00 (Oyec)
(outputs were output too late; DC mode only)
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Index 1C33 SM input parameter

Index (hex) |[Name Meaning Data type Flags |Default
1C33:0 SM input parameter Synchronization parameters for the inputs UINT8 RO 0x20 (324.)
1C33:01 Sync mode Current synchronization mode: UINT16 RW 0x0000 (0y4c)
» 3:DC - Synchronous with SYNC1 Event
1C33:02 Cycle time as 0x1C€32:02 [» 134] UINT32 RW 0x0003D090
(2500004.)
1C33:03 Shift time Time between SYNCO event and reading of the inputs |[UINT32 RO 0x00001C52
(in ns, only DC mode) (72504e.)
1C33:04 Sync modes supported|Supported synchronization modes: UINT16 RO 0x4808
 Bit 0: free run is supported (18440,..)
» 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)
* Bit 4-5 = 10: input shift with SYNC1 event (no
outputs available)
* Bit 14 = 1: dynamic times (measurement through
writing of 0x1C32:08 [P _134] or 0x1C33:08)
1C33:05 Minimum cycle time as 0x1C32:05 [» 134] UINT32 RO 0x0001E848
(1250004,.)
1C33:06 Calc and copy time Time between reading of the inputs and availability of |UINT32 RO 0x00000000
the inputs for the master (in ns, only DC mode) (Ogec)
1C33:07 Minimum delay time UINT32 RO 0x00001C52
(725Odec)
1C33:08 Command as 0x1C32:08 [» 134] UINT16 RW 0x0000 (0ye,)
1C33:09 Maximum delay time |Time between SYNC1 event and reading of the inputs |UINT32 RO 0x00001C52
(in ns, only DC mode) (72504e.)
1C33:0B SM event missed as 0x1C32:11 [» 134] UINT16 RO 0x0000 (Oyec)
counter
1C33:0C Cycle exceeded as 0x1C32:12 [»_134] UINT16 RO 0x0000 (0ye,)
counter
1C33:0D Shift too short counter |as 0x1C32:13 [»_134] UINT16 RO 0x0000 (0Oyec)
1C33:20 Sync error as 0x1C32:32 [» 134] BOOLEAN RO 0x00 (Oyee)
Index FO08 Code word
Index (hex) |Name Meaning Data type Flags |Default
F008:0 Code word see note! UINT32 RW 0x00000000

(Odec)
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6 Appendix

6.1 General operating conditions

Protection degrees (IP-Code)
The standard IEC 60529 (DIN EN 60529) defines the degrees of protection in different classes.

1. Number: dust protection and Definition
touch guard

0 Non-protected

1 Protected against access to hazardous parts with the back of a hand. Protected against solid
foreign objects of @ 50 mm

2 Protected against access to hazardous parts with a finger. Protected against solid foreign ob-
jects of @ 12.5 mm.

3 Protected against access to hazardous parts with a tool. Protected against solid foreign objects
@ 2.5 mm.

4 Protected against access to hazardous parts with a wire. Protected against solid foreign objects
g1 mm.

5 Protected against access to hazardous parts with a wire. Dust-protected. Intrusion of dust is not

totally prevented, but dust shall not penetrate in a quantity to interfere with satisfactory operation
of the device or to impair safety.

6 Protected against access to hazardous parts with a wire. Dust-tight. No intrusion of dust.

2. Number: water* protection Definition

0 Non-protected

1 Protected against water drops

2 Protected against water drops when enclosure tilted up to 15°.

3 Protected against spraying water. Water sprayed at an angle up to 60° on either side of the ver-
tical shall have no harmful effects.

4 Protected against splashing water. Water splashed against the disclosure from any direction
shall have no harmful effects

5 Protected against water jets

6 Protected against powerful water jets

7 Protected against the effects of temporary immersion in water. Intrusion of water in quantities

causing harmful effects shall not be possible when the enclosure is temporarily immersed in wa-
ter for 30 min. in 1 m depth.

*) These protection classes define only protection against water.

Chemical Resistance

The Resistance relates to the Housing of the IP67 modules and the used metal parts. In the table below you
will find some typical resistance.

Character Resistance

Steam at temperatures >100°C: not resistant
Sodium base liquor at room temperature: resistant
(ph-Value > 12) > 40°C: not resistant

Acetic acid not resistant

Argon (technical clean) resistant

Key

* resistant: Lifetime several months
* non inherently resistant: Lifetime several weeks
 not resistant: Lifetime several hours resp. early decomposition
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6.2 Accessories

Cables

A complete overview of pre-assembled cables for fieldbus components can be found here.

Ordering information |Description Link

ZK1090-3XXX-XXXX EtherCAT cable M8, green Website
ZK1093-3XXX-XXXX EtherCAT cable M8, yellow Website
ZK2000-5XxX-XXXX Sensor cable M12, 5-pin Website
ZKA470x-04xX-XXXX Motor cable with itec connector Website
ZK203X-XXXX-XXXX Power cable 7/8 ", 5-pin Website

Labeling material, protective caps

Ordering information |Description

ZS5000-0010 Protective cap for M8 sockets, IP67 (50 pieces)
ZS5000-0020 Protective cap for M12 sockets, IP67 (50 pcs.)
ZS5100-0000 Inscription labels, unprinted, 4 strips of 10

ZS5000-xxxx Printed inscription labels on enquiry

Tools

Ordering information |Description

ZB8801-0000 Torque wrench for plugs, 0.4...1.0 Nm

ZB8801-0001 Torque cable key for M8 / wrench size 9 for ZB8801-0000
ZB8801-0002 Torque cable key for M12 / wrench size 13 for ZB8801-0000
ZB8801-0003 Torque cable key for M12 field assembly / wrench size 18 for ZB8801-0000

@® Further accessories

Further accessories can be found in the price list for fieldbus components from Beckhoff and online
at https://www.beckhoff.com.
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6.3 Version identification of EtherCAT devices
6.3.1 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.
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6.3.2 Version identification of EP/EPI/EPP/ER/ERI boxes

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

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

Syntax: Dww yy Xy z u

D - prefix designation

ww - calendar week

yy - year

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

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

RoHS
011/65/E!

] EP1258-0001
D: 22090101
i{ S-No: 158102

ETHERCAT

IN/ |4/6 O\2
{ ouT |3 91

1]Tx+] 3| Rx-

Fig. 81: EP1258-00001 IP67 EtherCAT Box with batch number/DateCode 22090101 and unique serial
number 158102
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6.3.3 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. 82: 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:
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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. 83: Example DMC 1P072222SBTNk4p562d71KEL1809 Q1 515678294

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.

EP7211-003x
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6.3.4 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, box modules) 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:
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o The device must be in PREOP/SAFEOP/OP for access:

Index HName

1000 Desice bype

1008 Deviize name

1003 Hardware verson

1004, Softwars vermon

1008 Beatloader version
1010 Faestons defaull parameters
+ 10180 Identty
= 10E2:0 Mardschurer-speciic idertiicaton C

T0EZ:01  Sublindex 001

« - 10F0:0 Backup parsmeter handing
+ 10F3:0 Deagniosis Hestory

10F3 Actual Tams Stamp

3332333838888 §F

o

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.

EP7211-003x
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6.4 Support and Service

Beckhoff and their partners around the world offer comprehensive support and service, making available fast
and competent assistance with all questions related to Beckhoff products and system solutions.

Beckhoff's branch offices and representatives

Please contact your Beckhoff branch office or representative for local support and service on Beckhoff
products!

The addresses of Beckhoff's branch offices and representatives round the world can be found on her internet
pages: https://www.beckhoff.com

You will also find further documentation for Beckhoff components there.

Beckhoff Support
Support offers you comprehensive technical assistance, helping you not only with the application of
individual Beckhoff products, but also with other, wide-ranging services:

e support

+ design, programming and commissioning of complex automation systems

+ and extensive training program for Beckhoff system components

Hotline: +49 5246 963 157
Fax: +49 5246 963 9157
e-mail: support@beckhoff.com
Beckhoff Service

The Beckhoff Service Center supports you in all matters of after-sales service:
* on-site service
* repair service
 spare parts service
* hotline service

Hotline: +49 5246 963 460
Fax: +49 5246 963 479
e-mail: service@beckhoff.com
Beckhoff Headquarters

Beckhoff Automation GmbH & Co. KG

Huelshorstweg 20

33415 Verl

Germany

Phone: +49 5246 963 0

Fax: +49 5246 963 198

e-mail: info@beckhoff.com

web: https://www.beckhoff.com
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