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Use of This Document

This document is an Application Note / How-To to help the user connecting LinMot drives to different PLC types.

It provides guides when using function block libraries provided by NTI AG / LinMot and guides to integrate
LinMot drives using standardized drive profiles.

This document is provided by NTI AG / LinMot free of charge with no warranty for updates.

Also, LinMot accepts no liability for damages that may be caused by using this document or programming
examples referred to.

Drives: Various

Classification: [x] Application Note
[ ] Installation Guide
[ 1 User Manual

[ ] Documentation
[ ] LinMot internally
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1 General

1.1 Abbreviations

1.1.1 LinMot Drive System Generations (SG)

SG Drives

SG3 Family E1100 (GP, CO, DN, DP) (LC/HC/XC)

SG4 Family B1100 (VF, PP, GP, ML) (LC/HC/XC)

SG5 Family E1200 (GP, DP, DS, EC, IP, PD, PL, PN, SC, SE, LU)

Family E1400 (GP, DP, DS, EC, IP, PD, PL, PN, SC, SE, LU) (0S/1S)
Family B8000-ML (GP, EC, IP, PL, PN, SC)

SG6 Family C1250 (MI, DS, EC, CM, IP, PD, PL, PN, SC, SE, LU, CC) (0S/1S)
Family C1251 (MI) (2S)
Family E1400V2 (GP, DP, DS, EC, IP, PD, PL, PN, SC, SE, LU) (0S/1S)
Family C1400 (GP, DS, EC, IP, PD, PL, PN, SC, SE, LU) (0S/1S)

SG7 Family A1100
Family C1100 (GP, DS, EC, PD, PN, SE) (0S/1S)

1.1.2 LinMot Drive Interface Extensions

Extension Interface

GP General Purpose (Depends on system generation and installed FW: LinRS and/or CANopen and/or DeviceNet)

CO CANopen (LinMot Profile)

DN DeviceNet (LinMot Profile)

DP PROFIBUS (LinMot Profile)

PN PROFINET (LinMot Profile)

PD PROFIdrive (PROFIdrive Standard Telegram 5 & 9, SIEMENS Telegram 105)

PDS PROFISAFE (Safety Standard Telegram 30), PROFINET (LinMot Profile) & PROFIdrive (PROFIdrive Standard
Telegram 5 & 9, SIEMENS Telegram 105)

EC EtherCAT (LinMot Profile)

SE EtherCAT SoE (Servo Drive Profile over EtherCAT)

DS EtherCAT CoE (DS402/CiA402)

PL Powerlink (DS402/CiA402, LinMot Profile)

IP EtherNet/IP (LinMot Profile)

CM EtherNet/IP (CIP Sync, LinMot Profile)

SC Sercos Il (FSP_DRIVE, FSP_|O)

CcC CC-Link IE Field Basic (LinMot Profile)

LU LinUDP (LinMot Ethernet UDP protocol)

RS LinRS (LinMot serial protocol for RS232, RS422, RS485)

MI Multi Interface (PN/PD > MIPD, EC/DS > MIDS, CM > MICM, PL > MIPL, SC > MISC, CC > MICC, LU > MILU)

E.g., C1250-DS-XC-xS -> DS = EtherCAT CoE
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1.2 LinMot Drives with multi-interface (MIl) Overview / C1250-xx replacement

The table shown on the next page gives an overview of how and if a C1250 drive with a specific interface (e.g.,

EC, PN,

...) could be replaced by a multi-interface C125x-MI drive. (blue = C1250-MI-XC-xS, yellow = C1251-

MI-XC-2S)

The C1250-MI drives can be ordered with a specific interface preinstalled by a defined article number.
Even if there is an interface preinstalled the user is free to install any supported interface during firmware
installation.

A generic C1250-MI drive is available too where no interface is preinstalled. Any supported interface can be
chosen during firmware installation.

The generic versions have the following ordering information:

Item Article no.
C1250-MI-XC-1S-000 0150-5589
C1250-MI-XC-0S-000 0150-5591
C1250-MI-XC-1S-C00 (Calibrated Measuring Amplifier) 0150-5590
C1250-MI-XC-0S-C00 (Calibrated Measuring Amplifier) 0150-5592

Note:
The generic MI drive supports all interfaces of the C1250 series drives except SE & IP.
Supported: PD, PN, DS, EC, CM, PL, SC, LU, CC

Note:
For MI drives with preinstalled interface the item name is appended with -Oxx / -Cxx where xx is the
interface type.

E.g., C1250-MI-XC-1S-000 drive with preinstalled PD/PN interface => C1250-MI-XC-1S-0PD

Note:
In the PLC the device type of MI drives is shown with the interface abbreviation appended directly to
MI.

E.g., C1250-MI-XC-1S-0PD (or ...-000) is shown in TIA Portal as C1250-MIPD-XC-1S
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Drive Family

0]

Interface C1250-00XC-0S  C1250-0¢XC-1S  |[C1250-MIXC0S | C1250-MIXCAS | C1251-MI-XC-2S
Description C1250-MI-XC-0S-x00 ~ C1250-MI-XC-1S-x00 ~ C1251-MI-XC-25
Intf Art no.
HW Art no. -000 0150-5591 (-000) 0150-5589 (-000) 0150-2933
HW Art no. -C00 0150-5592 (-C00) 0150-5590 (-C00) 0150-4185
Description C1250-LU-XC-0S ~ C1250-LU-XC-1S | C1250-MI-XC-0S-xLU  C1250-MI-XC-1S-xLU ~ C1251-MILU-XC-25
Intf Art no. 0150-30140 0150-30160 0150-30000
HW Art no. -000 0150-2491 0150-2492 0150-5748 (-0LU) 0150-5734 (-0LU) 0150-2933
HW Art no. -C00 0150-4129 0150-4135 0150-5741 (-CLU) 0150-5727 (-CLU) 0150-4185

EC Description C1250-EC-XC-0S ~ C1250-EC-XC-1S | C1250-MI-XC-0S-xDS ~ C1250-MI-XC-1S-xDS ~ C1251-MIDS-XC-2S
Intf Art no. 0150-30142 0150-30162 0150-30002
HW Art no. -000 0150-1884 0150-2345 0150-5751 (-0DS) 0150-5737 (-0DS) 0150-2933
HW Art no. -C00 0150-4125 0150-4126 0150-5744 (-CDS) 0150-5730 (-CDS) 0150-4185

DS Description C1250-DS-XC-0S ~ C1250-DS-XC-1S | C1250-MI-XC-0S-xDS ~ C1250-MI-XC-1S-xDS  C1251-MIDS-XC-25
Intf Art no. 0150-30142 0150-30162 0150-30002
HW Art no. -000 0150-2415 0150-2416 0150-5751 (-0DS) 0150-5737 (-0DS) 0150-2933
HW Art no. -C00 0150-4123 0150-4124 0150-5744 (-CDS) 0150-5730 (-CDS) 0150-4185

SE Description C1250-SE-XC-0S  C1250-SE-XC-1S
Intf Art no.
HW Art no. -000 0150-1897 0150-2350
HW Art no. -C00 0150-4144 0150-4145

PL Description C1250-PL-XC-0S ~ C1250-PL-XC-1S | C1250-MI-XC-0S-xPL ~ C1250-MI-XC-1S-xPL  C1251-MIPL-XC-2S
Intf Art no. 0150-30144 0150-30164 0150-30004
HW Art no. -000 0150-1885 0150-2347 0150-5749 (-0PL) 0150-5735 (-0PL) 0150-2033
HW Art no. -C00 0150-4138 0150-4139 0150-5742 (-CPL) 0150-5728 (-CPL) 0150-4185

PD Description C1250-PD-XC-0S ~ C1250-PD-XC-1S | C1250-MI-XC-0S-xPD ~ C1250-MI-XC-1S-xPD  C1251-MIPD-XC-2S
Intf Art no. 0150-30145 0150-30165 0150-30010
HW Art no. -000 0150-2618 0150-2619 0150-5746 (-0PD) 0150-5732 (-0PD) 0150-2033
HW Art no. -C00 0150-4136 0150-4137 0150-5739 (-CPD) 0150-5725 (-CPD) 0150-4185

PN Description C1250-PN-XC-0S  C1250-PN-XC-1S | C1250-MI-XC-0S-xPD ~ C1250-MI-XC-1S-xPD  C1251-MIPD-XC-2S
Intf Art no. 0150-30145 0150-30165 0150-30010
HW Art no. -000 0150-1888 0150-2348 0150-5746 (-0PD) 0150-5732 (-0PD) 0150-2033
HW Art no. -C00 0150-4140 0150-4141 0150-5739 (-CPD) 0150-5725 (-CPD) 0150-4185

P Description C1250-IP-XC-0S  C1250-IP-XC-1S
Intf Art no.
HW Art no. -000 0150-1886 0150-2346
HW Art no. -C00 0150-4127 0150-4128

cm Description C1250-CM-XC-0S ~ C1250-CM-XC-1S | C1250-MI-XC-0S-xCM ~ C1250-MI-XC-1S-xCM = C1251-MICM-XC-2S
Intf Art no. 0150-30147 0150-30167 0150-30008
HW Art no. -000 0150-2900 0150-2901 0150-5747 (-0CM) 0150-5733 (-0CM) 0150-2933
HW Art no. -C00 0150-4121 0150-4122 0150-5740 (-CCM) 0150-5726 (CCM)  0150-4185

sc Description C1250-SC-XC-0S ~ C1250-SC-XC-1S | C1250-MI-XC-0S-xSC ~ C1250-MI-XC-1S-xSC ~ C1251-MISC-XC-25
Intf Art no. 0150-30149 0150-30169 0150-30009
HW Art no. -000 0150-1887 0150-2349 0150-5750 (-0SC) 0150-5736 (-0SC) 0150-2933
HW Art no. -C00 0150-4142 0150-4143 0150-5743 (-CSC) 0150-5729 (-CSC) 0150-4185

cc Description C1250-CC-XC-0S ~ C1250-CC-XC-1S | C1250-MI-XC-0S-xCC ~ C1250-MI-XC-1S-xCC ~ C1251-MICC-XC-2S
Intf Art no. 0150-30150 0150-30170 0150-30010
HW Art no. -000 0150-4023 0150-4024 0150-5752 (-0CC) 0150-5738 (-0CC) 0150-2933
HW Art no. -C00 0150-4146 0150-4147 0150-5745 (-CCC) 01505731 (CCC)  0150-4185

PDS Description C1251-MIPD-XC-25
Intf Art no. 0150-31005
HW Art no. -000 0150-2933
HW Art no. -C00 0150-4185
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1.3 Available LinMot Libraries

LinMot provides several function block libraries for different PLCs and fieldbus systems to allow a fast and
comfortable integration of LinMot drives into almost any control concept.

An overview of available LinMot libraries can be downloaded from the LinMot website:
http://www.linmot.com/support/plc-library/

Or search for the document reference (0185-1105) in the LinMot eCatalogue:
http://shop.linmot.com

- Note: The available libraries can be downloaded from: http://download.linmot.com/plc_lib/libraries
1 For preliminary libraries that are not available for download please contact the LinMot support team.

support@linmot.com
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1.4 Documentation / User Manuals / Application Notes

Beside the documentation included in the libraries available for download, reading the following user manuals is
essential to understand the communication between the PLC and the LinMot drive. The manuals are included in
the LinMot-Talk software (Menu Manuals — All Documents or Relevant Documents if logged in to a drive) or can
be downloaded from the LinMot eCatalogue (search by document reference): http://shop.linmot.com

Tools Help

2504P R Parameters and Variables * |n| S o g d

| | Errors L4 |® @ |

Motion Commands

ne Rawlata

cio Relevant Documents L\\, Usermanual_LinMot-Talk.pdf
sddress All Documents ¥ “%  Installation_Guide_E1200.pdf

Mask
User Manuals: General
LinMot-Talk
Motion Control Software

Motion Control Software
User Manuals: Configuration Over Fieldbus
Drive Configuration Over Fieldbus

Drive Configuration Over Fieldbus

User Manuals: Interfaces

System Generation
All

SG3 & SG4

SG5 - SG7

System Generation
SG3 & SG4

SG5 - SG7

System Generation

Document Reference
0185-1059
0185-1092
0185-1093

Document Reference
0185-1072 (SG3), 0185-1073 (SG4)
0185-1074

Document Reference

EtherCAT (LinMot Profile) SG5 - SG7 0185-1079

EtherCAT CoE (CiA402, CANopen over EtherCAT) SG5 - SG7 0185-1103

EtherCAT SoE (Servo Drive Profile over EtherCAT) SG5 - SG7 0185-1080

PROFIBUS DP SG3, SG5 & SG6 0185-1089

PROFINET IO SG5 - SG7 0185-1090 / 0185-1154 (-Ml)

PROFINET PROFIdrive SG6 0185-1132 / 0185-1154 (-Ml)

Sercos |ll (FSP_DRIVE or FSP_IO) SG5 & SG6 0185-1091

EtherNet/IP SG5 & SG6 0185-1081

EtherNet/IP CIP Sync SG6 0185-1165

Powerlink SG5 & SG6 0185-1088

CC-Link IE Field Basic SG6 (C1250-CC-..) 0185-1171

CANopen SG3 & SG4 0185-1075

CANopen SG5 - SG7 0185-1076

DeviceNet SG3 & SG4 0185-1078

LinRS (LinMot serial protocol) SG3 - SG7 0185-1082

LinUDP (LinMot Ethernet UDP protocol) up to FW6.3 SG5 & SG6 0185-1083

LinUDP V2 (LinMot Ethernet UDP protocol) from FW6.3 SG5 & SG6 0185-1108

Application Notes Document Reference

HT Config over Realtime 0185-0142-E / 0185-0142-D

HT Oscilloscope 0185-0132-E / 0185-0132-D

HT Position Loop Tuning 0185-1156-E / 0185-1156-D

HT Closed Loop Force/Torque Tuning 0185-0144-E / 0185-0144-D
NTI AG / LinMot 1 General Page 17 of 285


http://shop.linmot.com/
http://shop.linmot.com/e/product/0185-1059-E
http://shop.linmot.com/e/product/0185-1092-E
http://shop.linmot.com/e/product/0185-1093-E
http://shop.linmot.com/e/product/0185-1072-E
http://shop.linmot.com/e/product/0185-1073-E
http://shop.linmot.com/e/product/0185-1074-E
http://shop.linmot.com/e/product/0185-1079-E
http://shop.linmot.com/e/product/0185-1103-E
http://shop.linmot.com/e/product/0185-1080-E
http://shop.linmot.com/e/product/0185-1089-E
http://shop.linmot.com/e/product/0185-1090-E
http://shop.linmot.com/e/product/0185-1154-E
http://shop.linmot.com/e/product/0185-1132-E
http://shop.linmot.com/e/product/0185-1154-E
http://shop.linmot.com/e/product/0185-1091-E
http://shop.linmot.com/e/product/0185-1081-E
http://shop.linmot.com/e/product/0185-1165-E
http://shop.linmot.com/e/product/0185-1088-E
http://shop.linmot.com/e/product/0185-1171-E
http://shop.linmot.com/e/product/0185-1075-E
http://shop.linmot.com/e/product/0185-1076-E
http://shop.linmot.com/e/product/0185-1078-E
http://shop.linmot.com/e/product/0185-1082-E
http://shop.linmot.com/e/product/0185-1083-E
http://shop.linmot.com/e/product/0185-1108-E
https://shop.linmot.com/e/product/0185-0142-E
https://shop.linmot.com/E/product/0185-0142-D
https://shop.linmot.com/e/product/0185-0132-E
https://shop.linmot.com/E/product/0185-0132-D
https://shop.linmot.com/e/product/0185-1156-E
https://shop.linmot.com/E/product/0185-1156-D
https://shop.linmot.com/e/product/0185-0144-E
https://shop.linmot.com/E/product/0185-0144-D

LinMOt® PLC Commissioning

1.5 UPID (Unique Parameter ID)

The value of any parameter of a LinMot drive is stored as an integer value (raw data) in the memory space of
the drive. The parameter is identified through its Unique Parameter ID (UPID), which is a 16 Bit integer number.

- Note: Detailed information about LinMot drive parameters can be found in the user manual Drive
1 Configuration Over Fieldbus. See chapter 1.4 Documentation / User Manuals

A Attention ROM Access:

Intense use of writing into the ROM memory can reduce the lifetime of the drive memory!
More details can be found in the Drive Configuration Over Fieldbus (0185-1074) user manual
> see chapter Documentation / User Manuals

1.6 Recent Version of LinMot-Talk and Drive Firmware

The most recent LinMot-Talk version including all drive firmware, device description files and documentation can
be downloaded from

either (standard):
https://linmot.com/download/linmot-talk-drive-configuration/

or (alternative link):
http://download.linmot.com/LinMot-Talk/Release/

- Hint:
1 LinMot C1250, C1450 & E1450 series drives support configuration over several interfaces
(PROFINET, EtherNet/IP, EtherCAT, Sercos Il & LinUDP).

This allows to login with LinMot-Talk into the drive and change parameters, monitor the drive,
import/export the drive configuration, etc.

The application note “Config over Realtime” covering this topic is available from:
https://shop.linmot.com/E/product/0185-0142-E
https://shop.linmot.com/E/product/0185-0142-D

1.7 YouTube Video Tutorials

LinMot provides videos for a wide range of topics covering login, firmware installation, motor wizard, integration,
and maintenance on the website.

EV(]uTube https://linmot.com/support/linmot-tutorials/drive-configuration/

1.8 LinMot Product Information

Datasheets, Installation Guides, Application Notes, drivers, EPlan, CAD Files and so on for LinMot products can
be found in the eCataloque: https://shop.linmot.com/

: Note: To find all relevant information about a product just enter the article Search
1 number in the search box on https://shop.linmot.com/

0150-247 3| |
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2 Overview

2.1 LinMot Profile (Commissioning using the LinMot Libraries)

The following table shows working combinations of different PLC types and LinMot drives. For these
combinations function block libraries and/or example projects are available. Click the link in the See chapter
column to directly open the according chapter (if available).

PLC Type Interface LinMot I/F Extension  Type Language See chapter
Beckhoff TwinCAT 2&3 EtherCAT -EC & -MI Library ST (Structured Text) 3
CANopen -GP
PROFIBUS -DP
Siemens Step 7 V5.5 PROFINET -PN & -MlI Library AWL 4
(S7-300 and higher) PROFIBUS -DP
Siemens TIA PROFINET -PN & -MI Library AWL 4
(S7-300, S7-1500) PROFIBUS -DP
Siemens TIA PROFINET -PN & -MI Library SCL 4
(S7-1200, S7-1500) PROFIBUS -DP
Rockwell Automation EtherNet/IP -IP Addon Instructions (AOl) LD (Ladder) 5
-CM & -MI 9
B&R Powerlink -PL & -MI Library ST 6
CANopen -GP
CODESYS (based) Various Various Library ST 7
Mitsubishi CC-Link IE -CC & -MI Library ST 8
Field Basic
NTI AG / LinMot 2 Overview Page 19 of 285
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2.2 Drive Profiles (Direct Integration as Motion Axis using standardized Drive Profiles)

PLC Commissioning

The following table shows the drive profiles supported by LinMot servo drives. Based on your PLC type the
correct LinMot drive can be selected. Click the link in the See chapter column to directly open the according
chapter (if available).

PLC Type Interface LinMot I/F Extension Integration Drive Profile See chapter
Rockwell Automation EtherNet/IP (CIP Sync) -CM & -MI As motion axis LinMot PVA Streaming 9
Siemens PROFIdrive -PD & -MlI As axis (TO) Standard Telegram 5 10
(Simotion, S7-1500, ...) SIEMENS Telegram 105

Beckhoff TWinCAT 2&3  EtherCAT CoE -DS & -MI As axis (NC) CoE (DS402/CiA402) 11
Beckhoff TWinCAT 2&3  EtherCAT SoE -SE As axis (NC) SoE 12
Schneider Electric Sercos Il -SC & -Ml As axis FSP Drive 13
(PacDrive 3)

CODESYS Motion EtherCAT CoE -DS & -MI As axis CoE (DS402/CiA402) 14
B&R Powerlink CiA402 -PL & -MI As axis CoE (DS402/CiA402) 15
B&R Powerlink -PL & -MI As SDC axis LinMot PV Streaming 16
Omron EtherCAT CoE -DS & -MI As axis CoE (DS402/CiA402) 17
(NJ501-1500)

TRIO EtherCAT -DS & -MI As axis CoE (DS402/CiA402) 18
(MC4N ECAT, P904)

Bosch Rexroth Sercos Il -SC & -MI As axis FSP Drive Footnote '

(IndraControl /
IndraMotion)

' See Bosch Rexroth online help for GAT compact. The LinMot Sercos (-SC) drives are integrated
as sercosDrive.
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3 LinMot Profile: Beckhoff TwinCAT 2&3

3.1 Overview

This chapter shows how a LinMot drive with LinMot EtherCAT interface (e.g., C1250-EC-XC-0S) can be
integrated and setup in a Beckhoff TwinCAT environment to be used with the library provided by LinMot.
For this example, TwinCAT 2 is used. The steps are generally similar for TwinCAT 3.

Download:
The library for TwinCAT 2&3 can be downloaded from:
http://download.linmot.com/plc_lib/libraries/Beckhoff/ (named Beckhoff LinMot Library ...)

: Note:
1 More information can be found in the library documentation (part of the above-mentioned download)
and in the user manual EtherCAT (LinMot Profile) (see chapter 1.4 Documentation / User Manuals)

. Fe’f

7

additional device (s)

U W o
A i

7

/]

Image Source: http://www.beckhoff.com/

EtherCAT is the open real-time Ethernet network originally developed by Beckhoff. The LinMot acts as Slave in
this network and is implemented with the standard ASIC ET1100 from Beckhoff.

For further information on the EtherCAT fieldbus please visit:
http://www.ethercat.org/
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3.2 Configuration and Connection of the LinMot Drive

The LinMot drive is configured using the LinMot-Talk software:
http://www.linmot.com/download/linmot-talk-drive-configuration/

3.2.1 Motor Configuration

It is assumed that the motor connected to the drive is already configured.

Use the Motor Wizard inside LinMot-Talk to setup the motor (Menu -> Drive -> Motor Wizard):

& || i, IP: 192,168,150 [USER) || p= * | B& | &l

0 See Appendix |: Basic Position Control Loop Tuning

3.2.2 XML Files

Install the XML file that is part of the LinMot-Talk software/firmware you are using.

The most recent device files are always part of the newest LinMot-Talk software. They are located by default:
e EtherCAT: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\EtherCAT\XML\
o EtherCAT: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\EtherCat_Nx\XML\ (-MI drives)

XML file names:

NTIL_LM_Servos_Vx_xrx.xml LinMot EC drives SG6-7
NTIL_LM_SG5_Servos_Vx_xrx.xml LinMot EC drives SG5
NTIL_CiA402_Servos_MI_Vx_xrx.xml LinMot MI drives SG6

3.2.3 EtherCAT Connection

The drive is connected to the EtherCAT network using the X17 & X18 connectors.
The below pictures show the ports of an E1250-EC-UC drive. On all other LinMot drives supporting EtherCAT
the ports are named the same (X17 & X18) but they may be placed differently on the drive housing.

X17 - X18 RealTime Ethermet 10/100 Mbit/s

X1TRTETH In (Beckhoff: EtherCAT IM, from PLC)

-1 | E
= a1 (Beckhoff: EtherCAT OUT, to next

17

X18 RT ETH Out .
device)
RJ-45
“§§-‘.\.
AN

il

X18 g X17

Out H In

Other Devices == el

E% 4— Master
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3.3 PLC Setup EtherCAT (E1450-EC-QN, E1250-EC-UC, C1x00-EC-XC-xx)

3.3.1 Insert LinMot Drive as Slave

The required XML files can be found in the following folder (default):

C:\Program Files\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\EtherCAT\XML
C:\Program Files\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\EtherCat_NX\XML (-MI Drives)

These files must be copied to the 10 folder of TwinCAT:

o C:ATwinCAT\Io\EtherCAT\ (for TwinCAT 2)
e C:\TwinCAT\3.1\Config\lo\EtherCAT\ (for TWinCAT 3)

i Note: You may have to restart the developing environment to have the new XML file to be recognized.

Insert a new device by right-click on the EtherCAT-Master and Append Box (figure below) or restart
th?r PlgitigL‘:_Config Mode” and scan for the devices attached to the EtherCAT bus.

5| SAFETY Insert EtherCAT Device
C++
o IO Search: | N ame: Box 1
4 4?5 Devices
4 &3 Device 2 (EtherCAT) Type: e Beckhoff Automation GmbH & Co. KG
T yr— SHINTIAG
+B | mage-Info —-a 1 LM Profile Drives
b A erme | || - ¥ C11S0-ECKC-05 1,705
e oyncinis A ] e ¥ C1150-ECHC-15 1. 785
b lnputs | I1180-ECHC-05 41,705
4 W Outputs [ | | . ¥ D1150ECHCOS 1,765
B Frmoctd | | | ¥ C1250ECHC-05 V1.505
B FrmOWeCtd | | | - [l C1250-EC340-15 V1,805
o Y R R ¥ C1450-ECYS-05 V1.505
4 WinfoData | || - ¥ C1450ECYS-15 V1.505
# ChangeCount | | | ! E1450EC-QN-05 41.8b5
soed 1 ] - ! E1450EC-GN-1541.805
----- ¥ E1250-ECUCY1.7h4
e ]| Cidd02 Drives
¥ CfgSlaveCount o B C1250-MI-D5-15 %1.0i0
ATTENTION:

For -Ml drives (they show up as CiA402 drives, e.g., C1250-MIDS-1S V1.0r0) make sure that input
PDOs 0x1B00 and 0x1B08 as well as output PDOs 0x1700 and 0x1708 are selected.
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3.3.2 Config Module

The Config Module provides access to parameters, curve profiles, command table and so on of a LinMot drive.

0 If the config function blocks of the library are used the ,Config Module® inputs and outputs (0x1B08 &

0x1708) must be enabled and linked as well.

= 170 - Configuration
B 1/0 Devices
-5 Device 3 (EtherCAT)
-I- Gerdt 3-Prozessabbild
..=¥= Gerdt 3-Prozessabbild-Info
- & Eingange
-l Ausginge
EEI"" InfoData
& [Box 1 (C1250-EC-XC-05)]
i) 4] Default Inputs
|_:_|$T Config Module
¢l Config Status Word
@@l Config Index In
-l Config Value In
[+ §l Default Outputs
|:_:|‘l Config Module
-] Config Contral Word

N B R R [ [P T

= 170 - Configuration
- B8 1/0 Devices
-5 Device 3 (EtherCAT)
-.=¥= Gerdt 3-Prozessabhild
-.=f= Gerit 3-Prozessabbild-Info
[ &T Eingdnge
- Ausginge
-8 InfoData
= § | Box 1 (C1250-EC-XC-05)
- T Default Inputs
|_:_|%T Config Module
gt Config Status Word

LT Config Index In

- @l Default Outputs
- @l Config Module

----- 2| Config Control Word

i | T Lol e Tk

General | EtherCAT | DC

Sync Manager: POO
5M  Size Type Flags Indh
1] 128 MbocDut e 1
1 128 Mbzn [17q]

2 32 Outputs (e
3 26 Inputs (1
e 1
e 1
< . e

PDO Assignment (1C12): PDO

(b 1700 s Inch

[ ]0x1701 {excluded by e1700) o]

k1708

BGHE O

[]c1740 v | O

General | BtherCAT | DC

Sync Manager: PDO
5M  Size Type Flags Indh
0 128 MbocCt 1
1 128 Mbocln Dol
2 32 Cutputs el
3 26 Inputs Dol

el
Dol
< & bt

PDO Assignment ((1C13): POO

b 1B00 ~ Inch

[ 101B01 {excluded by B<1B00 ol

1B02

BESED L

1B v | D
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3.3.3 Links to PLC Control

To be able to link the input and output data of the LinMot drive you must create an instance of the tstLM_Axis
data type (part of the library) in the global variables of you PLC project.

0 The inputs and outputs of the modules must be linked as shown below:

Mame

gpl StateVar

&vl StatusWord

2T WarnWord

¢l DemandPosition

¢l ActualPosition

&1 DermandCurrent

&1 Config Status Word

&1 Config Index In

&1 Config ValueIn

&l Control Word

&bl Motion Cormmand Header
&bl Motion Command Par 1
&l Motion Command Par 2
&bl Motion Cormmand Par 3
&bl Motion Cormmand Par 4
&l Motion Command Par 5
#b| Config Control Word
| Config Index Qut

#b| Config Value Out

Hint:

Linked to

StateVar . Axis_A_Axis.DrvToPlc . Inputs . Standard . Li...
StatusWord | JAxis_A_Axis.DreToPlec . Inputs . Standard ...
WarnWord . Axis_A_Axis.DrvToPlc . Inputs . Standard ...
ComDernandPosition . JAxis_A_Axis.DrvToPlc . Inputs ...
ComActualPosition . Axis_A_Axis.DOrvToPlc . Inputs. 5.
Com&ctualCurrent32 . Axis_A_Axis.OrvToPlc ., Inputs ...
CfgStatusWord . Axis_A_Axis.DrvToPlec . Inputs . Stand...
Cfglndexdn . Axis_A_Axis.DrvToPle . Inputs . Standard ...
CfgValueln . JAxis_A_Axis.DrvToPlc , Inputs . Standard ...
ControlWord . .Axis_A_Axis.PlcToDre . Outputs . Stand...
MCHeader . Axis_A_Axis.PlcToDre . Outputs . Standar...

MCParaDWord_00_03 . Axis_A_Axis.PlcToDre . Output...
MCParaDWord_04_07 . Axis_A_Axis.PlcToDrv . Output...
MCParaDWord_08_11 . Axis_A_Axis.PlcToDrv . Output...
MCParaDWord_12 15, Axis_A_Axis.PlcToDre . Output...
MCParaDWord_16_19 . Axis_A_Axis.PlcToDrv . Output...
CfgControlword . Axis_A_Axis.PlcToDrv . Qutputs . 5t...

CfglndexOut . Axis_A_Axis.PlcToDry . Qutputs . Stand...

CfgValueOut . Axis_A_Axis.PlcToDre . Outputs . Stand...

It is possible to change multiple links at once. Just select the names you want to link > right-click >
Change Multi Link. Don’t forget to check “All Types” and “Continuous”.

A StateVar
-] StatusWord

A WarnWord

Al DemandPosition
Al Actual Position

2 Clear Links

Change Multi Link...

Show Yariable Types
kdatching Type
| Matching Size
| Al Types |
Array Mode

Qffzets

| Continuous |
[ | Show Dialog

NTI AG / LinMot
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3.3.4 Check EoE settings

On supported drives (C1250-..., C1450-... & E1450-...) please check the EoE (Ethernet over EtherCAT)

settings.

LinMot drives do NOT support the DHCP mode yet. A fix IP must be assigned (select IP Address) or the EoE
feature must be completely disabled (disable Virtual Ethernet Port).

Solution Explorer

ARO[ M _SoE Demo TC3 & X

@ o-a & IEI General EtheCAT DC Process Data  Startup
Search Solution Explorer (Ctrl+ ) P~
Type: |C125I}-SE—XC-1 SV1.3b2 |
m Solution 'LM_SoE_Demo_TC3' (1 project)
] “a LM_SoE_Demo_TC3 Produgk/Revision: |5832;5D,-" 65539 |
> @l ST aufeerss o]
4 MOTION = ;
= CAT Addr: 1001 = Advanced Settings...
4 [&] NC-Task 1 SAF = | |: vanc ings
[Z1 NC-Task 1 5VB U -
%% Image Previous Port: Master
[ Tables
@ Objects
4 Za fves Advanced Settings
b B Axis 1
b PLC --Ger?eral EoE
@ saFeTY floox I.—l
L > Vittual Ethemet Port
C++ . m -
L Sob Virtual MAC Id: 02010530039
& anavmics
4 /0 Aok () Switch Port
¥ X istributed Clock
4 % Devices : @ IP Port
— : - ESC Access
4 = Device 3 (EtherCAT) (O DHCP
+m
§ Image @ IP Address 192.168. 1 . 0
*¥ Image-Info
b 2 SyncUnits Nome Subnet Mask: 255.256.285. 0
P Inputs ] Default Gateway: | 152.168. 1 . 1
b [ Outputs g E”V_:_Sta; DMNS Server: . o
P [ InfoData oo
DNS Name: Drive_2_ C1250
b sl Axis (C1250-SE-XC-15V1.3) i Westate e
4 : InputTo
4 wh Mappings 3 lnp £ [ Time Stamp Requested
&' NC-Task 1 SAF - Device 3 (EtherCAT) 1 #l State
@’ MC-Task 1 SAF - Device 3 (EtherCAT) Info Fl AdsAddr
'”-! MNC-Task 1 SAF - SoEDemo Instance ! AoeNetld
#l ChnD
DcOutput
F P
DelnputS
p
"% Master cd

Note:

H

EoE can be used to login into the drive with LinMot-Talk directly over EtherCAT.

E.g., to change drive settings or for monitoring and tracing.
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3.4 Add Additional Parameters or Variables to the Process Data

To add additional parameters or variables for read and write access to the process data please see chapter
11.10 Add Additional Parameters or Variables to the Process Data.

3.5 Check with LinMot-Talk if the Fieldbus is running

LinMot-Talk shows the status of the fieldbus. Open the variables EtherCAT and check if the bus is running

(EtherCAT State = Operational State).

0 Check fieldbus status:

Tt O
5 Project
4 Ii Unnamed, IP: 10310113 [USER]
.3 Control Panel
-[Eq Parameters
4 ﬁ Wariables
----- Uszer Defined
----- 05 5w Operating Hours # T
----- 05 5w MessageEmor
----- 05 Sw Manitoring
----- 05 5w Hw Configuration
----- 05 Hash Value
----- 05 5w Status
----- BT S Overview
..... MC St Motor
----- MC S 313 Ext Sensor
----- MC S Current Contraller
----- MC S Control Word
----- BT S Status Word
----- ML 5w Warkings
----- MC S Phaze Search
----- MC Sw Linearizing
----- MC S botion Interface
..... MC 5w Capture, Trigaer & b
----- MC S WA, interpolatar
..... RC S Curve
----- MC S Monitaring
..... MC S Errars
----- MC S Enicoder Cabd
----- MC S Motor Data Sheet
----- MC S Command T able
----- MC 5w Farce Contral
). EtherCaT

----- EtherCaT:Maibox config

3.6 Next Steps

ZEHE &S| @ ||Unnamed IP: 10310113 (USER) ~ | P> W ¢ | §§ |

I | | = ~ IFID | R ® &
Mame Walue

ASIC Reset TRUE

EEPROM Loaded TRUE

ESC Interuptinput TRUE

AL Control 0000k
: EtherCAT State Operational State

R FDO Cocle Time 9399 uz

Now you can start implementing your application using the function blocks and documentation from the

download link in chapter 3.1 Overview.

NTI AG / LinMot
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4 LinMot Profile: Siemens TIA

4.1 Overview

This chapter shows how a LinMot drive with either PROFIBUS or PROFINET interface (LinMot Profile) can be
connected to a Siemens PLC using TIA Portal (for Step 7 the general steps are similar).

Download:
The libraries for TIA/ Step 7 can be downloaded from:
http://download.linmot.com/plc_lib/libraries/Siemens/ (named Siemens_TIA... or Siemens_Step7...)

Note:

More information can be found in the library documentation (part of the above-mentioned download)
and in the user manuals PROFINET & PROFIBUS (LinMot Profile) (see chapter 1.4 Documentation /
User Manuals)

o o

Image Source: http://automation.siemens.com/

PROFINET is an Industrial Ethernet Standard. The LinMot PROFINET drives act as PROFINET-IO slaves in this
network.

PROFIBUS is a fieldbus standardized in IEC 61158. The LinMot PROFIBUS drives are PROFIBUS-DP slaves.

For further information on PROFINET / PROFIBUS please visit:
http://www.PROFIBUS.com
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4.2 Configuration and Connection of the LinMot Drive

The LinMot drive is configured using the LinMot-Talk software:
http://www.linmot.com/download/linmot-talk-drive-configuration/

4.2.1 Motor configuration

It is assumed that the motor connected to the drive is already configured.

Use the Motor Wizard inside LinMot-Talk to setup the motor (Menu -> Drive -> Motor Wizard):

2 L iPaszies1s0sEr) < W o | B[N E Q

o See Appendix |: Basic Position Control Loop Tuning

4.2.2 GSD / GSDML files

Install the GSD/GSDML file(s) that is part of the LinMot-Talk software/firmware you are using.
The most recent device files are always part of the newest LinMot-Talk software. They are located by default:
e PROFIBUS: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\lnterfaces\Profibus\GSD
e PROFINET: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\ProfiNeNGSDML
e PROFINET: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\ProfiNet NxX\GSDML_PD
(For -MlI drives)

4.2.3 PROFIBUS Connection
The drive is connected to the PROFIBUS network using the X9 connector of the LinMot drive.

X9 PROFIBUS DP

Mot connected

Mot connaected

RxDITxD-P

CNTR-P

GMD (isolated)
1 {isolated)
Mot connacted

RxDiTxD-N

Mot connacted

Shield

E 0D 00~ O Uh e L RS =

B

DSUB-3 (f) Max. Baud rate: 12Mbaud
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The only setting that must be done on the drive according to the PROFIBUS interface is setting the node
address. By default, it is set with the address selectors S7 & S2 on the front of the drive.

Alternatively (not recommended) it can be set with the parameter “Node Address Parameter Value” (UPID
2076h). This requires the parameter “Node Address Selection” (UPID 206Ch) to be set to “On”.

0 Set the node (Profibus) address using the address selectors S71 & S2

81-82 Address Selectors

E1100 E1200 V2
E1200 V1 E1400
C1x00

%1(5..8) | Bus ID High (0 ... F). Bit 5 is LSB, bit 8 MSB.

- . 82 (1 .. 4) | Bus ID High (0 ... F). Bit 1 is LSB, bit 4 MSB.

The rotary switches are hexadecimal.

A Attention: Do not change any other PROFIBUS interface parameters on the drive!

A Attention: To activate the PROFIBUS Interface on E1130-DP-xx drives, the Dip-Switch S3.4
“Interface” at the bottom of the drive has to be set to “ON” (factory default)

83

OM — OFF
Interface
CAN Term
RES485 Tarm
RS485/232

Attention:
A According to the PROFIBUS standard the maximal node address is 127 (addresses 126 and 127
are reserved for special purpose and should normally not be used).
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4.2.4 PROFINET Connection

The drive is connected to the PROFINET network using the X17 (IN) & X18 (OUT) connectors.
The below pictures show the ports of an E1250-PN-UC drive. On all other LinMot drives supporting PROFINET
the ports are named the same (X17 & X18) but they may be placed differently on the drive housing.

X17 -X18 RealTime Ethernet 10/100 Mbit's

¥ITRTETHIn (Slemens: Portl, X1.X1)

¥1B RTETHOut (Siemens: Port2, X1.X2)

RJ-45

AN
\\\\\‘\
AN
NN

|

o

[

Tam o

X17

In PLC/
Master

=
-]

Other Devices

%

A Attention:
The PROFINET parameters in the drive are left to default values!
The name and IP address are set using the TIA Portal, see chapter 4.4.1
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4.3 PLC Setup PROFIBUS (E1430-DP-QN, E1230-DP-UC, E1130-DP-xx)

The following procedure can be used for all Siemens PLCs compatible with TIA Portal.

First, install the GSD file for the drive.
(TIA Portal — Options — Install general station description file (GSD))

The required GSD file can be found by default in the following folder:

C:\Program Files\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\PROFIBUS\GSD\

Drag and drop the desired drive from the catalogue to the network view and connect it to the Profibus network

(1&2)
|E Topology view ||5En Network view ||[|'|‘ Device view | Options
g% Metwork %3 Connections |—' Il connection |v| oy % > =3 ]
E - | Catalog
|-:5earu:h:v |@
1517F_App 1517F_App_LM. — 1 [ Filter  Profile: [ <l [+]
CPU 1516-3 PNIL.. Linkot E1230-D... g Eifad-0r v 5
1 i }Controllers;
1517F_App : : v [ Hit

PROFIBUS_1

4 r\-_[. PC systems

v (I Drives & starters

v [ Network components

v [ Detecting & Manitaring

v [ Distributed 110

v [l Power supplyand distribution
v [ Field devices

~ [ Other field devices

» [igi Additional Ethernet devices
» (I FROFINETIO

(1§ FROFIEUS DP

(g Drives

~ [ LinMot E1230-DP-UC
Il LinMot E1230-DP-UC
v [ SIERERE A5
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Afterwards insert the required modules into the available slots as shown in the figure below.

peiany
|; Topology view "h'gh Network view |||]‘|‘ Device view | Options EE
: . T
g [1517F_App_LMaxis1 [Linmot [+ @ u] - 1 HE e s = O\
; 2 o
-
?Qq‘: H ~ | Catalog _ﬁ'
g = m
[Searcr ) ]
-
Filter Frofile: m i a
Ep Al || 2
b Lo Head module =
. [l Universal module M |
bt [. ControliStatus [1 Word DIIDO] M
_-E [l +c crd Interface [10 Word DO] =
[lGE-tMCHE-adE'r Echo [1 Word DI] E
[. Get Actual Position [2 Word DI] f'_
St m - (=]
Get Demand Position [2 Word DI) o
38% —— w
@ | — |v| [ S 2l [lGE-t['_urrE-nt[1W0rdDI] =
J Device overview | [l Get StateVar [1 Word DI] —
[l Get Warnword [1 Word DI] e~ 4
¥ . Module Rack Slot | address | Q ad... [l Get ErrorCode [1 Word DI] =
- wi
1517F_fpp_LMAus1 o o [l Farameter Channel [¢ Ward DIIDO] 3
LMAxis1_ControliStatus 0 1 0.1 0.1 [l Parameter Channel [10Word DI il |
LA 1_MAC Cmd Interface o 2 2.1 u Nhﬂitl:lril"lg Channel 1 [2 Word D|] L.Ll
s S S 0 : — [l vonitaring Channel 2 [2 Word DI 5
Lifuds 1_Get WarnWord 0 4 4.5 [l vonitaring Channel 3 [2 Word DI Q
LMAxiz1_Get Demand Positi... 0 5 6.9 [l Monitaring Channel 4 [2 Viord DI] E'
LMAxiz1_Get Actual Position O (] 1013
LMAxis1_Get Current ] 7 1415 ——
LMAxis1_Parameter Channel 0 8 16..23 22..29
o 9

Note: Set the name and the PROFIBUS address of the device according to the requirements of your
application

o
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4.4 PLC Setup PROFINET (E1450-PN-QN, E1250-PN-UC, C1250-PN-UC, C1150PN-UC)

The following procedure can be used for both CPU S7-1200 and CPU S7-1500.

First, install the GSDML file for the drive.

(TIA Portal — Options — Manage general station description file (GSD))

The required GSDML file can be found by default in the following folder:

C:\Program Files\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\ProfiNet\GSDML\
C:\Program Files\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\ProfiNet Nx\GSDML_PD\ (for -MI drives)

Drag and drop the desired drive from the catalogue to the network view, connect the drive with the PLC (draw

line from 1 to 2) and assign the drive to the PLC (3).

—

‘E Topology view "EE‘h Network view ”I]‘f Device view ‘ Options [z

& Metwork 1% Connections |—" annection |v| e !g y = - E
o

1 f=

[ V[Catalng z

o

|-:5E-arch:- ||E|. “

[n]

1517 _App ELg ITE @rier  profle: [ |+ (]| 8
CPU1517F-3PN_. C1250xPN3XCx... l} teer rome: * . =
1517F_App o CIRSC-PH E ~ [l Other field devices =

e v (i Additional Ethernet devi...
M= r—
_ ~ [ FROFINETIO

PMIIE | B M i &

~ | [ Drives o

\ ~ [ NT-AG e

~ [ NT-AG F

Ml crisoxexex.. | €

Il <1 150xPMxACx. o
[l c1250%PNS X ||

| [SELT T e R =

[ FC1250xPNxAC. -

Il 1 450xPMS . :%

[l E1250xPN V1.1
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Afterwards in the Device View the module ,Default IO mapping with Config® is dropped into the available slot as

shown the figure below.

By default, when adding a new LinMot -PN drive, this module is already present in slot 1.

|; Topology view

||n%n Network view

|IY Device view || Options

gt [ 1517F_App_LMaxis1 [C1250x | 23]

=
?-_
N

=
A%s

M
N

HAHE
[

O

—&

:?:: IEHOR: =

~ |‘Catalog

|-:5earu:h:- |@
E Filter Profile:

M

- [E. Head module

[l CI1250xPNxXCx15 V1.1
vp_[. Module

~ [ NT IO Frofile

[l controlistatus
[ [ocut 10 mapping winC
[l Get Actual Position
[l Get current 16b
[l Get Current 32b
[l Get Demand Position
[l cet Errorcode
[l Get StateVar
[l Get WarnWord
[l MC interface
[. Maon Channel 1
[l Man Channel 2
[l Maon Channel 3

[.Monl’.hannel-i
[

[ea—]
-

F L1250-PH

(3] [100%

= )

[0
J Device overview |

w . |Module Rack t
I ~ 1517F_App_LMAxis1 [l
b PNHO /6 0 X1
LMAxis1_10 0 1 0
0 2
0 3

laddress  Q address .

...25 0..31

When adding a C125x-MI drive (e.g., C1250xMIPD 1S V3.0) insert the DO SERVO Module first and then add
the Submodule LinMot telegram 516:

JDevice overview |

'ﬂ' MModule ... Rack Slot [l |. Type i | Catalog
~ 1517F_App_LMAxis 0 0 C12504MIPD 15 V3 0| 0... | [Search> |@E
b PRHD o 0x1 C1250-MIPD @ Filter Frofile: E
~ DO SERVO_T DO SERVO

'r‘-_u Head module
[l C1250xMIPD 15 V3.0

v Module
= | [l 0O sERVO
8l DO without PZD

vzﬁ Submodules
[l ctual Position telegram 405, PZD-012
[l ~ctual velacity telegram 415, PZD-0I2
[l Demand Current 16b telegram 41..
[l Demand Current 32b telegram 409, ...
[l pemand Fosition telegram 406, PZ...
[l pemand Velocity telegram 416, FZ...
[l empty submoedule

|l ErrorCode telegram 408, PZD-0/1

\ [l LinMot telegram 516, PZD-161133

!l Mon Channel 1 telegram 410, PZD-0I2

[l Man Channel 2 telegram 411, PZD-042

Module Access Point Module Access Point

LinMot telegram 516, PZ... 0

FEIN = BN = I = = IR = B = I = = R = = I = = [ = |

Tip:

It is possible to add up to 4 parameter and 4 monitoring channels to write or read specific parameters
or variables in the process data.

Please check chapter 10.6 Add Additional Parameters / Variables to the Real-Time Channel for
details.

e
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4.4.1 Assigning the Device Name and IP Address

The following three steps show how to assign the PROFINET device name to the LinMot drive using TIA Portal.
The IP address is assigned automatically when PROFINET starts.

1. Set the IP address and the device name in the device properties:

|§ Topology view ||é Network view |!'f Device view |

S BN ] & (&l |s =
<] M | > g

cpul1500LMAxis1 [Module]

J General || 10 tags || Texts |
YfGenerak
~ PROFINETinterace [X1] S B
General
Ethernet addresses . Marme: ||r.pu1 SO0LMANS 1 ||
» Advanced options Authar |Iaser |
Interface options »
Media redundancy Qe ‘
|§ Topology view ||é Network view ||l'f Device view |_
gt [owsoonmst 7)) |4l @ [roseen [7) s

&

<] i | =

cpu1500LMAxis1 [Module] i) Info (@ | %l Diagnostics

J General || 10 tags || Texts |
b General [l | Add new subnet | IE‘
- [proFmeTinerace pal| || =
General IP protocol
Ethernet addresses

« Advanced options Use IP protocol

111
i B |

Interface options (=) SetlPaddress in the project

Media redundancy

IPaddress: |10 .3 .8 161

Isochronous mode
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2. Choose the device you want to assign the name to (right-click on the device):

Project Edit Wi Insert  Onli Opti Tools F .
rejec : e in=e miine prions  foos Totally Integrated Automation

[3F (% ] saveproject S ¥ 55 2 X O 4 T NG R’ PORTAL
Devices |5'F Topology view "ﬁgh Network view |ﬁ'f Device view I [2[)
. - ; =
BN~ 2| d¢ [cpuisooiiimasi > = H et =
=1
N
=
» ] 20140211_IRT_Streaming_Test_... L
“b'r\dd new device 3 g,
| o Devices & networks | =
~ 1§ cpu1500pnapp [CPU 1516-... 5
[l’]‘ Device configuration |
% Online & diagnostics A
- I;-_u Program blocks @ E
B ~dd new black - 3
. . . ®
38 Diagnostic error inter... Q@ i o
3 Main [OB1] (e E Change device
48 synchronous Cycle [OB_. *} Write |O-Device name to Micro Memory Card
I LM Axis_1_Cycle_SCL... [+ Start device too
3 LM_Axis_1_Init_SCL[... [+ W s
48 LM Ads_PN_Min [FE100] @ & Copy CtrleC
@ Globalvars [DB1] e :ﬁ Paste Ctrlev
@ GLv[DE1000] [+ -
@ LM Axis_1_DEB [DE100] @ S -
b [l Linkinr e -
| < | i | & Go to topology view
+  Details view £y GO t0 network view
Compile 4
Mame < I Download to device 4
== & Go online Ctrl+
J Device overview ¥ Go offline Crl+
Y2 - | Module e E‘)nlfne jd|_agnost|cs I ctrl+D
= — Assign device name
ia cpulS00LMAxis 1 -
o ¥ pE [:] Receive alarms
| b PNHO .
LMsds1_I0 A
[dl Properties Alt+Enter
[«] i : i

|§ Properties ||"_i'.|nfo il ||ﬂ Diagnostics

4 Portal view ] Over... In‘E‘n cpul... IU;D- LM_.. I ¥ Seni 1 Scanning for devices completed forint...
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3. Search for the LinMot drive you want to name. The safest way to identify the drive is by either activating
the “Flash LED” function in TIA Portal or to verify the MAC address (can be found on the housing of the

drive).

|cpu‘|5ElDImaxi51

FROFIMET device name:
Type:

[€1150xProa 5 V1.1 |

|%_PniE

Type ofthe PGIFC interface:

PGIPC interface: ﬁGigahit-Netzw.'erk*.rerbind_.. x| © ’E
@ Only show devices of the same type
[] Only show devices with bad parameter settings
m [] Only show devices without names
Accessible devices in the network: |
[]Flash LED
IP address MAC address Type MNarne Status
10.3.8.161 00-1A-4E-00-57-85 C1150xPN cpul1500imaxs1 Q QK
.

Assign name

| Close |

Page 38 of 285

4 LinMot Profile: Siemens TIA NTI AG / LinMot



LinMot®

PLC Commissioning

4.5 Check with LinMot-Talk if the Fieldbus is running

LinMot-Talk shows the status of the fieldbus. Open the variables PROFIBUS / PROFINET and check if the Node
Address / IP Address is correct.

Check fieldbus status:

Ht o | 2 | B & | & |[Unnamed on COMI (USER] | p |l mtao | & | B S| 2 |[FosE12300P. 1P 1031082 USE <] > W ¢ | i@
Project = T B Project o - - o [
aﬁ-]i Unnamed on COM1 [USER) & e - el B Flo's E12300F, IP: 1021082 U o ‘ ce
¥ Cortrol Parel Mame Valug R0 ata ¥ Control Panel H Walue Ravgra
. Parameters Dievice Type C1150EM +[Ed Parameters Hode Address 3 0003k
o ( Vaiables Device Name cpul500Imaxis1 44, Yatisbles Baud Rats 12000 kHz 2EECh
[E] User Defined Intf MAL ID 00:14:4E-00.57-85 B el g, e e Time 0.001 5 000tk
08 5w/ Dperating Howr © | pogt 1 MAC 1D 00-14-4E: 005785 s s Mpessagangnnr ‘| DF State Data Exchange 05k
~[E] 05 5w Message/Enar | ooy o pgac i 0014 4F 005787 -] 05 5w Maritaring
~[E] 05 5w Staus P chess 10, 3. 8761 005 5w Hw Confiquratior
Sli i\x 'ée\f’;wew Methask 25,265, 0. 1) -[E] 05 Hash Value
[ MC 5 Matar Standart Gateway |P Addiess 10, 3. 8161 05 S Status
- [EE] MC 5w X13 Ext Sensar Receive Data Counter a3 0053h ~[EE] MC St Dverviaw
ME 5w Cunrert Cortraler | FECeive [0 Cycle Time 2000 us ONI4E 20k ~[EE] ME S Mater
i MC St/ 313 Ext Sensar
MC S Control Word Mmlr.na\ 10 Cycle Time 195974 us O0004E 06R —[E] M 5w Current Contaller
[ MC 5W Status Waord M awimal 10 Cycle Time BEBE.3 L 00000 CF 3k

MC 5w wamings
MC 5\ Phase Search
MC W Linearizing
- [EE] MC S\ Motion Interface
MC 5% Capture, Trigger §
MC S VA interpolator
MC 5W Curve
- [EE] MC 5w Monitoring
- [EE] MC 5W Errors
MC 5% Motor Data Shes
- [EE] MC S\ Command T able
MC 5w Force Contral
-’ Profit et
Profitet Slat Cornfigration
- [5Z] ProfiNetAT Cfg Module

MC S\ Contral Ward
M S Status Word
-[EE] MC S Warnings
ML 5w Phase Search
ML S Linearizing
~[EE] MC S Motion Interface
ML 5w Capture, Trigger ¢
~[EZ] MC S & interpolator
MC S Curve
M 5w Moritaring
-[E] MC 5w Emars
M S Encoder CAM
~[E] MC S Motor Data Shes
ML S Command Table
ML S Force Control
’ INTF 5w PROFIBLIS
Dscilloscopes

If the “Receive Data Counter” is counting and there is a valid “Receive 10 Cycle Time” is shown the bus is
properly running.

4.6 Next Steps

Now you can start implementing your application using the function blocks and documentation from the
download link in chapter 4.1 Overview.
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5 LinMot Profile: Rockwell Automation Studio 5000 (Outdated)

5.1 Overview

Update July 2022: LinMot recommends -CM or -MI drives instead of -IP drives for new
applications

The most recent instruction set for LinMot CM and Ml drives (CIPSync Motion) now also supports
LinMot -IP drives. Please find the instruction set with included example projects and documentation
here:

http://download.linmot.com/plc_lib/examples/Rockwell CM/

This chapter shows how a LinMot drive with LinMot EtherNet/IP interface (e.g., C1250-IP-XC-0S) can be
integrated and setup in a Rockwell Automation environment to be used with the library provided by LinMot.

Download:
The Add-On Instructions for Rockwell Automation controllers can be downloaded from:
http://download.linmot.com/plc_lib/libraries/Rockwell/ (named Rockwell LM_AOI_Set ...)

- Note:
1 More information can be found in the library documentation (part of the above-mentioned download)
and in the user manual EtherNet/IP (see chapter 1.4 Documentation / User Manuals)

@ Lo-tachey Campactt - -
3 =
= PBzriiiisis =
W W W W W W oW w - L]
- B w o

additional device (s)

Image Source: http://www.rockwellautomation.com/

EtherNeV/IP is an industrial Ethernet network that implements the Common Industrial Protocol (CIP).

For further information on EtherNet/IP please visit:
http://www.odva.org

YouTube video series (LinMot Integration — Rockwell Automation EtherNet/IP):
https://youtube.com/playlist?list=PLMSLCScLnf94pEISNCorvUf2-RpGJ8L6R

5.2 Minimum Requirements

Important:
Use only Allen-Bradley controller firmware revision 18.0 or higher!
For EDS support Allen-Bradley controller firmware revision 20.0 or higher is required!

The AOP for C1250-IP-XC-xS and E1250-IP-UC drives are included in Studio 5000 from V31!
For Studio 5000 versions older than V31 the AOP installation package can be downloaded from:
http://download.linmot.com/plc_lib/libraries/Rockwell/ (LM_DRIVE_Rel15 RELEASE.zip)

Attention:

When you have installed the AOP manually, e.g., from the link above, it is highly recommended to
uninstall them before installing Studio V31. As they are part of Studio V31 errors may occur during
installation.
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5.3 Configuration and Connection of the LinMot Drive

The LinMot drive is configured using the LinMot-Talk software:
http://www.linmot.com/download/linmot-talk-drive-configuration/

5.3.1 Motor Configuration

It is assumed that the motor connected to the drive is already configured.

0 Use the Motor Wizard inside LinMot-Talk to setup the motor (Menu -> Drive -> Motor Wizard):

& [t P 1s2iea 10 UsER) | p W) o | BB ([N eE Q

o See Appendix |: Basic Position Control Loop Tuning

5.3.2 EDS Files (Requires Studio 5000 V20 or higher)

Install the EDS file that is part of the LinMot-Talk software/firmware you are using.
The most recent device files are always part of the newest LinMot-Talk software. They are located by default:
o EtherNet/IP: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\EtherNetIP\EDS

5.3.3 EtherNet/IP Connection

The drive is connected to the EtherNet/IP network using the X17 & X18 connectors.

X17 -X18 RealTime Ethernet 10/100 Mbit's

X17TRTETH In

X18 RT ETH Out

RJ-45

5.3.4 IP Address

The default IP address is 192.168.001.xxx, where the last byte xxx is defined via the two address selectors S71 &
S2. S1 sets the high and S2 the low digit. E.g., S1 =5, S2 = A -> 5A (hex) = 90 (dec) -> IP = 192.168.1.90

0 Set IP address (last byte, xxx from above) by S1 & S2

81-82 Address Selectors
E1100 E1200 V2
E1200 V1 E1400

Cix00

8%1(5..8) | Bus ID High (0 ... F). Bit 5 is LSB, bit 8 MSB.

%2 (1 ..4) | Bus ID High (0 ... F). Bit 1 is LSB, bit 4 MSB.

A Attention:
The switch value S1 = S2 = 0 (factory default setting) is a special configuration which acquires the
IP address via DHCP (e.g., for use with the BOOTP-DHCP Tool from Rockwell Automation)!
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5.4 PLC Setup EtherNet/IP

5.4.1 RSLinx Classic

After setting the IP address the new LinMot device should appear in RSLinx Classic as “Unrecognized Device”
(e.g., IP 192.168.1.90 see below).

If the EDS file is installed, the LinMot drive will appear in RSLinx with its Device Type (e.g., IP 192.168.1.89).

?:‘;J‘} RSLinx Classic Lite - [RSWho - 1]

i) =10 %]
=% Fle Wiew Communications Station DDE/OPC  Security  Window Help =
%| S8
¥ Autobrowse Refresh I : Browsing - node 192.168.1.50 found
E@ Workstation, YMRXP-ROCKWELL Address | Device Type | Cnline Marne Skatus
Blgs Linx Gateways, Ethernet ¥ 192.168.1.50 1769-L35E Ethernet Port  1768-L35E Ethernet Port  OK
El-gg AB_ETH-1, Ethernet 1 192,168,189 E1250-P-LC E1250-P-LIC oK
=2 AB_ETHIP-1, Ethenet 7 192,168,190 Unrecognized Device C12500PHC0S oK
- ¥ 192,168.1.50, 1769-L35E Ethernet Pc
1 152.168.1.89, E1250-IP-1UC, E1250-TF
c;"? 192.168.1.90, Unrecognized Device, «
-2 AE_ETHIP-2, Ethernet
udl | KN | 1]
Far Help, press F1 MUM | [oz117i14 |09:01 &M 2

A Important:
If no AOP or EDS file is used the LinMot must be setup as Generic Ethernet Module.
See chapter 5.4.4
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5.4.2 Add a LinMot drive using AOP (E1250-IP-xx, C1250-IP-xx)

A Important:
The AOP for C1250-IP-XC-xS and E1250-IP-UC drives are included in Studio 5000 from V31!

For Studio 5000 version <V31 the AOP installation package for manual installation can be
downloaded from:
http://download.linmot.com/plc_lib/libraries/Rockwell/ (LM_DRIVE_Rel15 RELEASE.zip)

A Attention:
When you have installed the AOP manually it is highly recommended to uninstall them before
installing Studio V31.

How to uninstall AOP:

1) You need to have the installation files for the version of the AOP you are currently running unzipped
and available.

2) Go to a DOS (command) window. Then navigate to the folder where you have the installation files
for the version of the AOP you wish to uninstall.

3) Execute this command: MPSETUP/CU

4) Follow the prompts and make sure that you check the UNINSTALL checkbox.

5) Click "Next". Expand the tree in the left pane to see choices for which AOP(s) you wish to uninstall.
Select which AOPs to uninstall.

6) Follow the prompt to finish the uninstall

1. Add a new module by right-clicking on Ethernet in the 1/0 configuration:

Controller Organizer « 01 X

'!""Ij Controller Compactlogixl18ERM_App
-3 Tasks

412 Motion Groups

+I:| Add+Dn Instructions

+I:| Datalgy

pes

5.5 YO Configuration

-8 Peintl0
. .. [0]1763-L18ERM-BB1B CompactLogixl 18ERM_
5.5 Embedded 1/0

L. [1] Embedded Discrete 10
- [(3 Expansion /0, 0 Modules
_____ B :l EJ Mew Module... 1_Ap
..... 1 ] Discover Modules...
..... i
_____ ' Paste Ctrl+V
..... i B .
..... 9 | roperties Alt+Enter
Print r
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2. Select module type (LMDrive):

s

Select Module Type
Catalog | Module Discoveny I Favarites
] | Clear Filters | Hide Filters %
Module Type Category Filtters i Module Type Vendor Fitters =
Analog L Allen-Bradley L
CIF Motion Converter Advanced Energy Industries, Inc.
Communication Cognex Corporation
Communications Adapter - Endress+Hauser -
4 | 1 | » 1 | 1 G
Catalog Mumber Description Vendor Categorny =
LMDrive C1250IPXCOS Servo Drive  NTI Limited Communication
LMDrive C1250IPXC1S Servo Drive  NTI Limited Communication 3
LMDrive E1250-IP-UC Servo Drive  NTI Limited Communication 3
LMDrive E1450-IP-GIN NTI Limited Generic Devicelkeyable)
LMDrive E1450IPQINDS NTI Limited Generic Devicelkeyablz)
LMDrive E1450IPQN1S MTI Limited Generc Devicelkeyable) il
7 of 536 Meodule Types Found Add to Favorites
[7] Close on Create l Close ] [ Help l
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3. Set name and IP address:

7| Madule Properties: Local (LMDrive1.001) = ==
- General
-Connection
Module Info Type: LMDrive C1250[PXCOS Serva Drive
- Intemet Protocol
..... Vendor Vendor: NTI Limited
Parent: Local Ethernet Address
Mame: C1250_A0F | | @) Private Network: 192.168.1. 100 =
bEzisi: » IP Address:
- Host Name:

Madule Definition

Change ...

Revision: 1.001
Electronic Keying: Compatible Module
Connections: Az 028 _0x18

Status: Offline OK ] | Cancel Apply Help

NTI AG / LinMot 5 LinMot Profile: Rockwell Automation Studio 5000 (Outdated) Page 45 of 285



LinMOt® PLC Commissioning

4. Setup connection (Set desired RPI and check that “Use Unicast Connection ... “ is selected)
7| Module Properties: Lacal (LMDrive 1.001) [ = =]
- General Connection
.. Module Inf - - =
lmoen::t Pr;ocol | Requested Packet Interval (RPI): 50~ ms(1.0-32000)
 Vendor Inibit Module

Major Fault On Controller  Connection Fails While in Run Mode

| | Use Unicast Connection aver EtherNet/IP

Module Fault

Status: Offline OK ] | Cancel Apph, Help

Now you can download your project to the controller and check if the connection is running, as described in
chapter 5.5.
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5.4.3 Add a LinMot drive using the EDS file (recommended for Studio <V31)

1. The EDS files can be installed using the EDS Hardware Installation Tool:

@ Logix Designer - CompactLogixlL1S8ERM_App in LM_ACT Set_LogiV23_DevProj_vlx 20150625 ACT
B File Edit View Search Legic CommunicatiunsWindDw Help

g =H ? Ow o errorid Options...
Security 3
Offline 0. ::HUN [ l\.,’ Documentation Languages...
Mo Forces b - OK .
Mo Edits = B Enoerg'_.r e Import 3

@ Export *

f  EDS Hardware Installation Tool

=] Controller Organizer

-2 Controller CompactLogixL18ERM_App
tl:l Tasks Motion »
i E8 Matinn Granne

e Helsf

bManitar Frninment Phacec

Follow the wizard and install the EDS files from the location mentioned in chapter 5.3.2.

2. Add a new module by right-click on Ethernet in the 1/O configuration:

@ Logix Designer - CompactLogixl18ERM_App in LM_ACT Set | ogid:
Bl File Edit View Search Logic Communications Tools ¥

'}

S = H errorid

Offline . I RUN B | Pan: [ABd
Mo Forces | ™ oK q}
[ Energy Storage

Mo Edits Ig'l_lf(:l

1

4 rfre

Controller Organizer - 0 X
.:,I:I Controller CompactLlogixL18ERM_App
- £ Tasks
[-3 Motion Groups
-3 Add-On Instructions
-3 Data Types
----- 3 Trends
----- T, Logical Model
=3 1/0 Configuration
(-6 Pointl0
8 NewModule.. ERM_App
----- Discover Modules..,

LA
=
—+
L
5]

| [P T el
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3. Select Module Type:

Medultyp auswihlen

Katalog !Moduleﬁcennung Favoriten

NTI

Filter Léschen

Filter anzeigen ¥

Catalog Mumber  Description

LMDrive C1250IPXCOS
LMDrive C12530IPKC1S
LMDrive E125(HP-UC
LMDrive E1450HP-GN
LMDrive E1450IPQNDS
LMDrive E1450IPQN1S

LMMadule B2050-ML-IP

Vendor

NTI Limited
NTI Limited
NTI Limited
NTI Limited
NTI Limited
NTI Limited
NTI Limited

Category

Generc Devicekeyable)
Generc Device(keyable)
Genernc Devicekeyable)
Generc Devicekeyable)
Genenc Deviceleyable)
Generic Device(keyable)
Genenc Devicelkeyable)

7 von 440 Modultypen Gefunden

Zu Favoriten hinzufligen

| Beim Erstellen schlielen

L]

SchlieBen | | Hilfe
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4. Set Name and IP Address

General” iCnnnediun | Module Info | Intemet Protocol | Port Configuration
Type: LMDrive C12501PXC0S
Vendor: NTI Limited
Parent: Local
Name: LM Axis_1 Ethemet Address
i E @ Private Metwore:  152.168.1. 90 =
() IP Address:
71 Host Name:
Module Definition
Revision: 1.001
Blectronic Keying:  Compatible Madule
Connections: As_Ix28_0x13
Status: Offline [ oK ] l Cancel ] [ Apphy ] [ Help
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5.4.4 Add a LinMot drive as Generic Ethernet Module (ETHERNET-MODULE)
1. Add a new ETHERNET-MODULE by right-click on Ethernet in the 1/O Configuration:

Fil= Edit

View Search Logic

Cornmunications

Tools  ‘Window Help

Eﬁ; RSLogix 5000 - CompactLogix5335E_Application in LM_Lib_Example_RSLod

l‘£||li7|H| @l cll’lollﬁl ﬂlﬁl I.ﬂ.xis_c_

=il

Dffline 0. © RUN W— Path ]@

Mo Forces F_ ™ oK @

Mo Edits = ::E,ADT ﬂ _|'_' _|":H _|"E'1 H
i} 1 I hkﬁwoﬁtes E

Controller Organizer
I:I Controller CompactLogixS335E_Application
-0 Tasks
[#1-[23 Mation GEroups
(23 Add-0On Inskructions
23 Data Twpes
-3 Trends
=25 I Configuration
El@ Backplane, CompactLogix Syskem

------ ﬁl 1769-L35E CompactLogixS335E_Application

Ea’ 1769-L35E Ethernet Part LocalERE

E%# ﬂ Mew Module, ..

...... § Discover Modules, .,

L
&
-
=1
o
o
I
G

Chrl+Y

Hl Select Module I x|
b odule |Descriptil:un |
- 2364F RGU-EM1 Regen Bus Supply via 1203-EM1 ﬂ

- DrivelogixS 730 Ethernet.
--E1 Plus

- ETHERMNET-ERIDMGE

B THERMNET-MODLULE

- ETHERMNET-PAMELVIEW

- Etherhet/TP

- ProwwerFlex 4 Class Mulki. ..

104100 Mbps Ethernet Port on DrivelogixS 730

Electronic Cverload Relay Communications Interface

Generic Etheriet/IP CIP Eridge

Generic Ethernet Module
Etherlet/IP Panelview
SoftLogix5300 Etherlet /TP
Mk Drive via 22-C0OMM-E

- PowwerFlex 4-E A Drive via 22-COMM-E —l
- PowverFlex 4M-E A Drive via 22-COMM-E
- PowwerFlex 40-E A Drive via 22-COMM-E
- PowverFlex 40P-E A Drive via 22-COMM-E
- PowerFlex 70 EC-E AC Drive via 20-COMM-E j
4] | 3
Find. | AddFavoie |
By Category By Wendar Favarites I
0k, I Cancel | Help |
A
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2. Setup of the Module Properties:
- Name
- Comm Format
- IP Address
- Input and output assembly size

A Attention:
Be careful when defining these parameters, because only a correct setting will run in the
EtherNet/IP network. Only the name and the RPI (Requested Packet Interval) can be defined freely.

The IP must be set according to the IP settings of the LinMot drive or vice-versa.

New Module il x|

Type: ETHERMET-MODULE Generic Ethernet Module
Yendaor Allen-Bradley
Parent; LocalEME
R LinMot. Diive — Connection Parameters
Azzernbly )
Drescription: ;I Inatance: Size:
Inpu: |24 [13 =] e
LI Cutput: I‘“:I |1E j [1E-bit]
C F i |Data - IMT = 2 :
S e J Configuration |1| IEI :II [8-bit]
—Address A Host Mame
+ |PAddess | 192 0 168 . 1 . 40 Status [rput: | |
™ Host Mame: I Status I:Iutput:l

v Open Module Properties QK I Canicel | Help |

Il Module Properties: LocalENB (ETHERMNET-MODULE 1.1) ' E[

Gereral Connechion | b odule Infu:ul

Requested Packet Intereal [RPL): ||1 0.0 Eﬁ ms [1.0-3200.0msz)|] Desired Cycle Time
™ Inkibit Module

™ Major Fault On Contraller IF Connection Failz While in Flun tMode

W Use Unicast Connection over Ethertet/P

kadule Fault

Statuz: Offline Ok I Cancel Al Help
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5.5 Check with LinMot-Talk if the Fieldbus is running

LinMot-Talk shows the status of the fieldbus. Open the variables Ethernet/IP for actual IP address, Net Mask or
Ethernet/IP:O->T, T->O config to check the connection.

0 Check fieldbus status:

File Search Drive Services Options Window Tools Manuals Help

Mt a === ﬂ || C1250IF=C05, IF; 192.168.1.90 (U5 - || [ L ﬂ | %%
Project o = - R KL
lgfli C12501FXC0s, IP: 192.168.1.90 [USER] 0| | | Ce |

- Control Panel MName Value

- [t Parameters Connection State

a ﬁ Yariables Originator [P Address 132168 1. 51
""" User Defined 0 -+ T Connection Type Paint to Paint
----- 05 S Operating Hours / Time O -> T Aszembly Irstance 28h
----- 05 5w Meszage/Emrar 0 TAFI B e
""" 05 5w Monitoring 0> T Timeout 160 ms
----- 05 5w Hw/ Configuration 05T Siee 1
:: gg gfjg?:t‘: 0> T Sequence Number 16222230
_____ M S\ Dverview T -» O Connection Type Faint to Paint
_____ MO S Mator T -» O Aszembly Instance 18h
----- MC S/ %13 Ext Sensor T DAR 9 ms
----- MC S Current Contraller T-» U Size 28
..... M 5% Contral Swhard T -» 0 Sequence Number 16220483
..... B S Statuz ‘wWard 0 -+ T Cucle Tirme R039.8 us
----- MC S W armings Mirirmal O - T Cyele Time B20.4 us
----- MC S Phase Search b awirnal O = T Cycle Time E345 us

----- M 5w Linearizing

----- M 5w Motion Interface

----- PC St Capture, Trigger & Mappe
----- R S W4 interpolator

----- T S Curve

----- MC S Monitaring

----- FC S Ermors

----- M S Motor Data Sheet

----- T S Command T able

----- MC 5w Force Contral

----- Ethernet/IP

. EthemetIP:0-:T, T-+0 config
L e Easp Steps

5.6 Next Steps

Now you can start implementing your application using the function blocks and documentation from the
download link in chapter 5.1 Overview.
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6 LinMot Profile: B&R Automation Studio

6.1 Overview

LinMot drives with Powerlink interface (e.g., C1250-PL-XC-1S) can be integrated in a B&R environment as
point-to-point axis using the LinMot function block library.

Download:
Demo projects can be downloaded from:
http://download.linmot.com/plc_lib/libraries/BR/ (named BR_AS4x_LinMot_Powerlink_noUpgrades...)

The library itself can be download from:
http://download.linmot.com/plc_lib/libraries/BR/ (named LM _BR Library )

> Choose the library to compile it on your system for your specific AS and AR versions.

For a detailed description of the library function blocks please check the Beckhoff library
documentation which is part of the download in chapter 3.1 (page 21).

s

Both the Beckhoff and B&R library contain the same function blocks and are therefore identical in
documentation.

The library itself contains a HTML Help that can be opened by selecting the library in Automation
Studio and press F1 key.
%;uanegﬁg N, ‘ = ¢ LMA«ls:Z,Paray’\cces:E EEEEE

[ LinMet N - ]

e

T
Ausblenden  Suchen Abbrechen Akiuslisieren  Stasee  Drucken  Optionen

ByLogit Imhat | index | Suchen | Favorten |

=
1| & @ General Information

Alle [E] Eror IDs of Function Blocks Note:

For C Programmers This Library provides function blocks to control
LinMot drives over Powerlink or CANopen
interface (PL / CO)

LinMot - LinMot

i Download LinMot library:

ple
El (] Structured Text http://download.linmot.com/plc_lib/libraries/BR/
= () Main_Lin_Ads
[2] Main st
[E] Typestyp PLC Commisionin g (0185-1120-E):
Varables.var ://shop.linmot. com/E/produc.

additional device (s)

Image Source: http://www.br-automation.com/

For further information on Ethernet POWERLINK please visit: http://www.ethernet-powerlink.org
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6.2 Configuration and Connection of the LinMot Drive

The LinMot drive is configured using the LinMot-Talk software:
http://www.linmot.com/download/linmot-talk-drive-configuration/

6.2.1 Motor configuration

It is assumed that the motor connected to the drive is already configured.

Use the Motor Wizard inside LinMot-Talk to setup the motor (Menu -> Drive -> Motor Wizard):

& ||Lin1, 1P: 192.168.1.90 [USER) =N N | &

0 See Appendix |: Basic Position Control Loop Tuning

6.2.2 XDD File

Install the XDD file that is part of the LinMot-Talk software/firmware you are using.
The most recent device files are always part of the newest LinMot-Talk software.

It is located by default:
o Powerlink: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\Powerlink\XDD

e Powerlink: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\Powerlink_Nx\XDD (-MI drives)

There are separate XDD files available for either AS3 or AS4.

6.2.3 Powerlink Connection

The drive is connected to the Powerlink network using the X17 (IN) & X18 (OUT) connectors.

The below pictures show the ports of an E1250-PL-UC drive. On all other LinMot drives supporting Powerlink

the ports are named the same (X17 & X18) but they may be placed differently on the drive housing.

X17 -X18 RealTime Ethernet 10/100 Mbit's

X17 RTETH In

X18 RT ETH Out

RJ-45

e
"
AN
AN

: Visie
s IAARRNA

o

X18 X17

In PLC/
€—— Master

Other Devices

%
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6.2.4 Node ID

The Node ID of the LinMot drive is set using the hardware address selectors.

81-82 Address Selectors
E1100 E1200 V2
E1200 V1 E1400

Cix00

-

~

a1 2 1 4 6 8

51(5..8)

52(1.4)

Bus ID High (0 ... F). Bit 5 is LSB, bit 8 MSB.

Bus ID High (0 ... F). Bit 1 is LSB, bit 4 MSB.

E.g.: Node ID 18 dec =12 hex =

=>81=1hex=

,S2=2hex =

NTI AG / LinMot

6 LinMot Profile: B&R Automation Studio
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6.3 Hardware Configuration

6.3.1 Add the LinMot drive to the Powerlink network

Install the XDD file(s) using Tools > Import Fieldbus Device... in Automation Studio.
Online | Toals | Window  Help

) ¥} Runtime Utility Center
Technology Guarding

AT

ARsim
8L 10 switchboard
System Diagnostics Manager

ij'- Unit Test Page

\ Run Unit Tests
Import Fieldbus Device...

Import DT Device...

Update DTM Catalog

The required XDD-file can be found in the following folder (default):
C:\Program Files\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\POWERLINK\XDD

In the Hardware Catalog search for the LinMot drive (e.g., C1250...) and drag&drop it onto the Powerlink
interface (PLK).
Alternatively select the Product Group 3 Party Devices > all installed LinMot drives are shown.

Toolbox - Hardware Catalog x
@@ R Catalog  Favortes Recent
MName Model Nu... Position == 6 e |
=T SENE: ] ®
= & X20CP1584 XZ20CP1584 |:|
e ol Serial IF1 Product Group ~
- g, ETH IF2 1
El- o4 PLK IF3 U O -
e _ﬁ C1250-PL_lin C1250-FL () ST Drrive 3d Party
_ﬁ C1250-PL_rat_R C1250-PL 572 Devices
_ﬁ C1250-PL_rot_ECOZ2 1250-PL 573 Drrive
USB IF4 -
USB IF5 Oz O ‘
X2X IF& =
] 51 Double fxis ACOPOS A4
Name Description
80VD100PD.C188-01 ACOPOSmicro Servo, 2x 8 A, 2x LinMot®
C1250-FL LinMat C1250 Linear Drive System with POWERLINK interfface
U-F LinMat E1250 Linear Drive System with POWERLINK interface
E1450-PL LinMat E1450 Linear Drive System with POWERLINK interface

Set the Node ID according to your requirements.

Page 56 of 285 6 LinMot Profile: B&R Automation Studio NTI AG / LinMot



PLC Commissioning LinMOt®

6.3.2 Configuration

In the configuration of the LinMot slave module (right-click on device > Configuration) the following channels
must be selected:

Set the Cyclic transmission of all channels marked with a red exclamation mark to Read or to Write
respectively.

MName Value
= 8 C1250-PL_lin
----Iﬁj General
- 25 POWERLINK parameters
L—‘_I.ﬁ-: Channels
= f,’ MCSW_Variables_14F00 RECORD[(15]
E| ﬁ’ MCSW_StateVar_[4FD0_S01

------ ¢ @ Cyclic transmission
....... Q Datatype UINT

" f,_’ MCSW _StatusWord_[4F00_S02

45 MCSW_WamWord_I4F00_S03

425 MCSW_ActualPosition32Bit_I4F00_S04

-!ﬁ-: MCSW_DemandPosition32Bit_|4F00_505

-« 55" MCSW_DemandCurent_|4FD0_506

-4 5% MCSW _ControlWord_I4F00_S07

-!ﬁj MCSW _MotionCommandHeader_|4F00_S08
45 MCSW_MotionCommandByte_00_03_I4F00_S09
5 MCSW_MotionCommandByte_04_07_I4F00_S0A
45 MCSW_MotionCommandByte_08_11_|4F00_SOB
-!ﬁj MCSW _MotionCommandByte_12_15_|4F00_S0C
-y 5% MCSW_MotionCommandByte_16_19_I4F00_S0D
- &' MCSW_MotionCommandByte_20_23_|4F00_S0E
- ¥ MCSW_MotionCommandByte_24_27_|4F00_SOF
- &% MCSW_MotionCommandByte_00_01_14F00_510
- F5% MCSW_MationCommandByte_02_03_14F00_S511
- F MCSW_MationCommandByte_04_05_|4F00_512
- i MCSW_MotionCommandByte_06_07_I4F00_513
- P51 MCSW_MotionCommandByte_08_09_14F00_514
- P59 MCSW_MationCommandByte_10_11_I4F00_515
- g MCSW_MationCommandByte_12_13_I4F00_S16
- i MCSW_MotionCommandByte_14_15_l4F00_S17
- P51 MCSW_MotionCommandByte_16_17_I4F00_513
MCSW_MotionCommandByte_18_15_I4F00_515
- f,_’ UPID_Variables_Values_|4F02Z RECORD[ e 04]

[ ﬁ_i Configuration_Module_[|4F03 RECORD|R0E]

I 5% T¥_Cfg_Module_Control_I4F03_S01

-y ﬁ‘ T¥_Cfg_Module_Index_Owut_14F03_502

7y 5 TX_Cfg_Module_Value_Out_|4F03_503

-Iﬁj R¥_Cfg_Module_Status_|4F03_504

ﬁj R¥_Cfg_Module_Index_In_|4F03_S505

I ﬁ‘ R¥_Cfg_Module_Walue_In_|4F03_506

& & Device specific parameters

L%*:.
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6.3.3 1/0 Mapping

The inputs and outputs (right-click open I/O mapping) of the modules are mapped to the axis structure (datatype

stsLM_AXxis).

In the following example a variable LM_Axis_1_Axis of datatype tstLM_Axis is defined in the Main program.

2 C1250-PL [I'O Mapping] t__: C1250-PL [Configuration] %Online Settings st" Main::MainCyclic.st [Structured

'

Channel Mame

Process Varable

ModuleCl

MCSW_StateVar_14F00_S01

MCSW_StatusWord _I4FD0_S02
MCSW_WamWaord_|4F00_S03
MCSW_ActualPosition32Bit_|4F00_S04
MCSW_DemandPosition32Bit_|4F00_505
MCSW_DemandCurrent_|4FD0_S06
MCSW_ControlWard_14F00_S07
MCSW_MotionCommandHeader_[4F00_508
MCSW_MationCommandByte_00_03_I4F00_S09
MCSW _MotionCommandByte 04 _07_4F00_S0A
MCSW_MotionCommandByte_08_11_I4F00_S0B
MCSW_MotionCommandByte_12_15_14F00_S0C
MCSW_MetionCommandByte_16_19_14F00_S0D
T¥_Cig_Module_Cortrol_14F03_501
T¥_Cfg_Module_Index_Out_|4F03_502
T¥_Cfo_Module_Walue_Out_[4F03_503
R¥_Cfa_Module_Status_|4F03_504
R¥_Cfg_Module_Index_In_|4F03_S05
R¥_Cfg_Module_Value_In_|4F03_506

660690990900000Q00606060600

sMain: LM _Axis_1_Axis. Dre ToPle. StateVar
=Main:LM_Awis_1_Awis. Drv ToPle StatusWord
Main: LM _Axis_1_Axis. Drv ToPle. WamWard
Main: LM _Axis_1_Axis. Drv ToPlc ComActual Position
=Main: LM _Axis_1_Axis. Drv ToPle ComDemand Position
=Main:LM_Awis_1_Awis. Dry ToPle ComActualCument 32
<Main: LM _Axis_1_Axis. Ple ToDrv CortrolWoaord
Main: LM _Axis_1_Axis Plc ToDrv. MCHeader
sMain: LM _Axis_1_Axis Ple ToDry. MCParaDWard_00_03
=Main:LM_Awis_1_Awis. Plc ToDre MCParaDWord_04 07
sMain: LM _Axis_1_Axis Plc ToDrv MCParaDWord_08_11
sMain: LM _Axis_1_Axis Plc ToDry MCParaDWord_12_15
sMain: LM _Axis_1_Axis Ple ToDrv. MCParaDWard_16_15
=Main:LM_Awis_1_Awis. Plc ToDre CfgControlWord
sMain: LM _Axis_1_Axis. Ple ToDrv ClgindexCut
Main: LM _Axis_1_Axis Plc ToDrv CfaValueOut
sMain: LM _Axis_1_Axis Drv ToPle CfgStatusWord
=Main:LM_Awis_1_Awis. Drv ToPle Cfglndexin
Main: LM _Axis_1_Axis. Drv ToPle CfgValuein
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6.4 Parameter Access

For detailed information about accessing drive parameters please check chapter 16.12 Parameter Access
(page 233).

6.5 Add Additional Parameters or Variables to the Process Data

To add additional parameters or variables for read and write access to the process data please see chapter
16.13 Add Additional Parameters or Variables to the Process Data (page 236).
6.6 Next Steps

Now you can start implementing your application using the function blocks and documentation from the
download link(s) in chapter 6.1 Overview (page 53).
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7 LinMot Profile: CODESYS

7.1 Overview

A LinMot drive with EtherCAT (-EC) interface (e.g., C1250-EC-XC-1S) can be integrated and setup in a
CODESYS environment as 1/O device using the LinMot function block library

Download:
A package including the library and example projects is available from:
http://download.linmot.com/plc_lib/libraries/ CODESYS/3x/ (named CoDeSys 3.x_LinMot Library ...)

s For a detailed description of the library function blocks please check the Beckhoff library
1 documentation which can be downloaded in chapter 3.1 (page 21)

Both the Beckhoff and CODESYS library contain the same function blocks and are therefore identical
in documentation.

additional device (s)

Image Source: http://www.raspberrypi.org/

EtherCAT is the real-time Ethernet network originally developed by Beckhoff. The LinMot acts as Slave in this
network and is implemented with the standard ASIC ET1100 from Beckhoff.

For further information on the EtherCAT fieldbus please visit:
http://www.ethercat.org/
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8 LinMot Profile: Mitsubishi GX Works

8.1 Overview

This chapter shows how a LinMot drive with CC-Link IE Field Basic Interface (LinMot Profile) can be connected
to a Mitsubishi PLC using GX Works3.

Download:
The libraries for GX Works3 including documentation can be downloaded from:
http://download.linmot.com/plc_lib/libraries/Mitsubishi/

[

: Note:
More information can be found in the library documentation (part of the above-mentioned download)
and in the user manual CC-Link IE Field Basic Interface (see chapter Documentation / User Manuals).

! additional device (s)

BERARRARARRR

Image Source: https://www.mitsubishielectric.com

CC-Link IE Field Basic is an Industrial Ethernet Standard. The LinMot CC-Link |IE Field Basic drives act as CC-
Link IE Field Basic slaves in this network.

For further information on CC-Link IE Field Basic please visit:
https://www.cc-link.org/en/index.html
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8.2 Configuration and Connection of the LinMot Drive

The LinMot drive is configured using the LinMot-Talk software:
http://www.linmot.com/download/linmot-talk-drive-configuration/

8.2.1 Motor configuration

It is assumed that the motor connected to the drive is already configured.

Use the Motor Wizard inside LinMot-Talk to setup the motor (Menu -> Drive -> Motor Wizard):

o Lt ip1s21ea 190 USER) v P> W o | BB [N eE &

0 See Appendix I: Basic Position Control Loop Tuning

8.2.2 CSP+ files

Install the CSP+ file(s) that is part of the LinMot-Talk software/firmware you are using.
The most recent device files are always part of the newest LinMot-Talk software. They are located by default:

e \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\CCLinkIEFB\CSPP

8.2.3 CC Link Connection

The drive is connected to the CC Link network using the X17 (IN) & X18 (OUT) connectors.
The below pictures show the ports of an C1250-CC drive.

X17 - X18 ETHERCAT Connector
m Pin Wire color code Assignment 100BASE-
X

1 WHT/ORG Rx+
2 ORG Rx-
3 WHT/GRN Tx+
4 BLU -
5 WHT/BLU -
[ GRN Tx-
7 WHT/BRN -
8 BRN
case -

RJ-45 Use standard patch cables (twisted pair, SIUTP, AWG26) for wiring. This type of

cable is usually referred to as a “Cat5e-Cable”.

-gp——= |X17 in: PLC / Master
e | %18 out: Other Devices
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8.2.4 IP Address

The default IP address is 192.168.3.xxx, where the last byte xxx is defined via the two address selectors S71 &
S2. §1 sets the high and S2 the low digit. E.g., S1 =5, S2 = A -> 5A (hex) = 90 (dec) -> |P = 192.168.3.90

For further information about the IP address settings please check the interface manual > 0185-1171

Set IP address (last byte, xxx from above) by S1 & S2
WodelD Selectors

C12x0
= : 51 (5..8) Station-D High Nibble {0 ... F). Bit 5 is tha
- . LSE, bit & the MSE.
1
: i 52 (1..4)
! Station-ID Low Mibble (0 ... F). Bit 1 is the
g E- LSE, bit 4 the MSE.

Setting the Station-ID high & low to
0xFF initiates resetting the drive to
manufacturer settings!
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8.3 PLC Setup CC Link

The following procedure can be used for all Mitsubishi PLCs compatible with GX Works 3.

First, install the CSP+ file for the drive.
(GX Works 3 — Tool — Profile Management — Register

The required CSP+ file can be found by default in the following folder:
C:\Program Files\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\CCLinkIEFB\CSPP

1. First the corresponding CSPP file of the LinMot Drive must be installed. No project must be open when
doing so!

5 MELSOFT GX Works3

! Project Edit Find/Replace Convert View Online Debug Diagnosti - Window Help

DPAS e iR B G | B BB & Memory Card rEEIRI@a
nd oD AR & BR D85 ke g e

Check Parameter...

T T e T Check the Assigned Device of Global Label...
- 50 Rl ]

Confirm Memory Size (Offlineg)...

Legging Configuration Tool...

Realtime Monitor Function...

Module Tool List...

Drive Tool List...

Predefined Protocol Support Function..,

Circuit Trace...

Profile Management

Register Sample Library...

FB Property Management (Offline)...

Shortcut Key...
# Options...
Register Profile 4
Suchen in: | CSPP _j ol IiF Ed-
* Mame Anderung
. O OF75_C1250_CC_XC_05(E_CCIEFBasic)_1_en.CSPP.zip 10.02.2022
Schnellzugriff - . .
i DxOF75_C1250_CC_XC_15(E_CCIEFBasic)_1_en.C5PP.zip 10.02.2022
- ¢ OxOFT75_C1250_ MICC_XC_05(E_CCIEFBasic)_1_en.C5PP zip 22.07.2022
Desktop ¢ DwOF75_C1250_MICC_XC_15(F_CCIEFBasic)_1_en.CSPP.zip 22.07.2022
| |
Bibliotheken
Dieser PC
Net:éwerk
£ >
Dateiname: | j Register |
Dateityp: |f-‘-.|| Supported Formats j Cancel
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2. Then open your project / create a new one and configure the Ethernet port (IP address, ...)

B | Ec | q. | All - Setting Item List

[Input the Setting tem to Search | dfy

= Own Node Settings

o IP Address
IP Address 192,168, 2,250
Subnet Mask 255,255,255 0

Defauit Gateway

192.168. 3 1

= €C-Link IEF Basic Seffings
To Use or Not to Use CC-Link |EF Basic Setting Enable

Network Configuration Settings <Detailed Setting
Refresh Settings <Detailed Setting
To Use or Not to Use MODBUSITCP Setting Nt Used
Device Assignment <Detsiled Setting>
=1 External Device Configuration
External Device Configuration <Detziled Setting>
Explanation

Set the information of the own node such as IP address

dule Parameter

Check Restore the Default Settings
FYITTT S | ([S——

4§ 485 Serial Port

3. From the hardware catalogue the desired drive can be dragged into the network view.

£ Basic Settings Subnet Mask 255 285 285 O
- Own Node Settings Default Gateway 192 168, 3. 1
- g CC-Link |EF Basic Settings Communication Dats Code Binary

MODBUS/TCP Settings 5 CC-Link IEF Basic Settings
Extemal Device Configuration

18 Application Settings - Fnzhle
Netwark Configuration Settings Detailed Sef

Refresh Settings <De15i\* Setting

I CC-Link IEF Basic Configuration * =] X

i CC-Link IEF Basic Configuration  Edit  View Close with Discarding the Setting Close with Reflecting the Setting

Detect Now Link Scan Setting { Module List s
Connected Count 2 CC-Link |EF Basic Selection ] Find Module | My Favorites
o [ [ | Rgrysetting | &
Mo, Model Mame 3TA# Station Type ) -
v Ponts  |%r| |m cC-Link IEF Basic Module (General)
= Rt taton D _if EEEET SIETT] _ _ B CC-Link IEF Basic Module (Mitsubishi Electric Corporation)
= 1 C1250_CC_XC_0S 1 Shve Sutfon ?4 (1 Dccupfej Stﬁthn) 100 Input Module
| B | 2 C1250_CC XC 05 2 Slave Station 34 (1 Occupied Station) 140 Output Module
I/ 0 Combined Module
v = GOT20005eries
ftem List Find Result Servo Amplifier( MELSERVO-14 Series)
STA#1 STA%2 [E CCIEF Basic Module (NTI AG / LinMot)
= Servo Amplifier (LinMot C1250 Series)
I I B C1250_CC_XC_0S 1KW / 72VDC
By . B C1250_CC_XC_15 1kw [ 72VDC
b ' - B9 C1250_MICC_XC_0S 1kw / 72vDC
Display Format STAZ0 ] ] B8 C1250_MICC_XC_15 1KW [ 72VDC
All Connected Co
unt:2
Total STA#:2
C1250_CC_  C1250 CC_
XC_05 XC_05
< >
Output X
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4. Afterwards the I/O data areas can be read.

ﬂ CC-Link IEF Basic Configuration

! CC-Link [EF Basic Configuration  Edit  View Close with Discarding the Setting Close with Reflecting the Setting

| Detect Now | [ Link Scan Setting | i
Connected Count | 2 C
R¥/RY Setting RWWwi/ RV Setting E
Mo. Maodel M sTA#| Station T =
E ° & rame ’ on 1ype Paints | start | End) | Points| Start | End
=] Host Station 0  Master Station =

B | 1 C1250_CC_XC_0S 1 Slve Station 34 (1 Occupied Station) 0000 003 32 0000 OO1F

B | 2 (C1250_CC_XC_0S 2 Slave Station 54 (1 Occupied Station) 0040 00 32 0020 O003F

- = STAZL STAZZ
Host Station I I
fe, e
u ]
STAZD \ \
All Connected Co
unt:2 —
Total STA#:2
C12580_CC_  C1250_CC_
®C_05 XC_05

Note:
Input registers W are counted hexadecimal, output registers R decimal!

o

Here: Read Drive 1: WO
Read Drive 2: W20
Write Drive 1: RO
Write Drive 2: R32 (1F: 31, 20: 32)
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5. On the control side, the participants can then be recognized in GX3 Works via "Detect Now". The IP's can
be entered to assign the sequence.

L CC-Link IEF Basic Configuration

i CC-Link IEF Basic Configuration Edit View Close with Discarding the Setting Close with Reflecting the Setting

Detect Now Link Scan Setting
B Connected Count 2

No. Model Name 3TA#| Station Type } Poi::;my Sam’l‘gstart ‘ End }P’Z\i’:t:ri%s‘grtslat;:i } Group No. RSVD STA 1P Address ‘ Subnet Mask MAC Address Com
E [l Host Station 0 Master Station 192.168.3.250  255.255.255.0
1 C1250_CC_XC 05 1 Shve Station 34 (1 Occupied Station) 0000 003F 32 0000 001F 1 Mo Setting 192.168.3.10 255.255.255.0 00:1A:4E:02:FC:1D
n 2 (C1250_CC_XC_0S 2 Slave Station 5% (1 Occupied Station) 0040 007F 32 0020 O003F 1 No Setting 192.168.2.11  255.255.255.0 00:1A:4E:02:FB:F5

E = =

Host Station I I
. e
] ]
STA#0 ] ]
All Connected Co

unt:2

Total STAZ:2

C1250_CC_  C1250_CC_
%C_05 XC_05

<
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PLC Commissioning

LinMot-Talk shows the status of the fieldbus. Open the variables CC-Link IF Field Basic and check if the IP

Address is correct.

0 Check fieldbus status:

Project wa T
@ﬂm Modul: 1187-752-001: Unnamed L ! T ! ® 0 l
[V Unhamed on COM4 (USER) Mame Walue FRawData
& Control Panel Main State Initialized 0002h
{Ee] Parameters Errar State oK 0000k
vl “EHESD o Ertor Code 0 00000000k
""" ef LUeline Error Location i] 00000000H
""" 03 5% Dperating Hours / Time IP Address / StationlD 192166 3.10
""" 0S S/ Message/Bror Nethask 255,255,255, 1
""" gg a\;\::\\;\; lE;”f'gu""“m Default Gateway 192168 3. 2
05 SW Status Config Module Contral aa0ok 0000k
_____ 05 W Keys Config Module Index In 000k 0000k
et Canfig Module Yalue In 00000000k 00000000H
. MO S Owerview Config Module Status 000k 0000k
MC S Motor Config Module Index Dut 000k 0000k
MO S'w 13 Ext Sensor Config Module Walue Out 00000000k 00000000k

----- MC 5% Curent Contraller
M 5w Control woard
T S Statuz Word

----- MC 5% ‘W arnings

MC SW Phase Search
MC 5w Linearizing

----- MC 5w Mation [rterface

----- MC 5% W& interpolatar
MC 5 Curve

MC 54 Monitoring

----- MC 5w Errors

MC 54 Encoder CAM
MC 5% Motor D ata Sheet
MC 5% Command T able
MC 54 Farce Contral

----- CC-Link IE Field Basic
JEH Dseiloscopes

8.5 Next Steps

----- MC 5% Capture, Trigger & Mapped Inputz

Now you can start implementing your application using the function blocks and documentation from the

download link in chapter 8.1 Overview.
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9 Drive Profile: Rockwell Automation Motion (CIP Sync)

9.1 Overview

LinMot drives with LinMot EtherNet/IP CIP Sync interface (e.g., C1250-CM-XC-1S or C1250-MI-XC-1S) can be
integrated and setup in a Rockwell Automation environment as motion axis.

Download:
A demo project including EDS files and a detailed documentation can be found here:
http://download.linmot.com/plc_lib/examples/Rockwell CM/ (CIPSync_Demo...)

: Note:
1 More information and step by step guides can be found in the project documentation (part of the
above-mentioned download) and in the user manual Ethernet/IP (0185-1165, see chapter 1.4

Documentation / User Manuals)

: EDS Files:
1 EDS files for -CM and -MlI drives located by default :
\\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\EtherNetIlP_NX\EDS

--------

additional device (s)

y/
W WiaR [

Image Source: http://www.rockwellautomation.com/

EtherNet/IP is an industrial Ethernet network that implements the Common Industrial Protocol (CIP).

For further information on EtherNet/IP please visit:
http://www.odva.org

YouTube video series (LinMot Integration — Rockwell Automation CIP Sync):
https://youtube.com/playlist?list=PLMSLCScLnf95PmjyZv8sI6zuHKhci8uln

A Attention: The following minimum requirements must be met!
Rockwell Automation controller revision must be V30 or later

LinMot drive firmware must be 6.8 Build 20190315 or later
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10 Drive Profile: Siemens TIA, PROFldrive

10.1 Overview

This chapter shows how a LinMot drive with PROFIdrive interface (e.g., a C1250-PD-XC-1S) can be integrated
and setup in SIEMENS TIA Portal using SIEMENS Telegram 105. For this example, TIA 15 and a S7-1517F-3
PN/DP is used.

Download:
An example project can be downloaded from:
http://download.linmot.com/plc_lib/examples/Siemens PD/

Components used:
e LinMot C1250-PD-XC-1S-000 (article number 0150-2619) with firmware 6.10 Build 20210521
e CPU 1517F-3 PN/DP (article number 6ES7 517-3FP00-0ABO0) with firmware V 2.6.1
e TIA Portal V15.1 Update 4

additional device (s)

Image Source: https://mall.industry.siemens.com
PROFINET is an open real-time Ethernet network
The LinMot drive acts as slave in this network and is implemented with the TPS1 chip from Renesas.

For further information on PROFINET and the PROFIdrive fieldbus protocols please visit:
http://www.profibus.com/

YouTube video series (LinMot Integration — Siemens PROFIdrive):
https://youtube.com/playlist?list=PLMSLCScLnf97 39VIYddSsIm57rr-NOsu

Attention:
A SIEMENS Telegram 105 requires firmware 2.0 and higher installed in the S7-1500 CPU. Some older
S7-1500 hardware revisions do not support firmware 2.0. In that case use Standard Telegram 5.

: Note:
1 From firmware 6.6 Build 20170522 the LinMot drive supports the SIEMENS Technology data block:
Functions
Technology data block: Ja Change... |
Response to alam: Remove all enables (default)
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10.2 Configuration and Connection of the LinMot Drive

The LinMot drive is configured using the LinMot-Talk software:
http://www.linmot.com/download/linmot-talk-drive-configuration/

10.2.1 Motor Configuration

It is assumed that the motor connected to the drive is already configured.

Use the Motor Wizard inside LinMot-Talk to setup the motor (Menu -> Drive -> Motor Wizard):

o Lt ip1s21ea 190 USER) v P> W o | BB [N eE &

Make sure that you select “No Drive Homing” in the Motor Wizard as with SIEMENS Telegram 105 the homing
of the axis is done in the PLC.

Motor Wizard — O >
Step 7/10: Homing |
S
Home Position Search Move
Mode: Me Drive Homing w
The drive executes no homing, at power up the homed it in
the Status Word is already set. Mainly used in drive profile
applications, where the homing is made in the superior
system.
W
Derived Settings Value Comment
Help < Back Finish Cancel Create MDF

0 See Appendix |: Basic Position Control Loop Tuning
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10.2.2 GSDML File

Install the GSDML file that is part of the LinMot-Talk software/firmware you are using.
The most recent device files are always part of the newest LinMot-Talk software. They are located by default:
e PROFIdrive: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\ProfiNet\GSDML_PD
e PROFIdrive: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\ProfiNet_Nx\GSDML_PD (-MlI
drives)

10.2.3 PROFINET Connection
The drive is connected to the PROFINET network using the X17 (Port1, IN) & X18 (Port 2, OUT) connectors.

¥17 - X18 RealTime Ethernet 10/100 Mbit's

X17 RTETH In SIEMENS: Port 1, X1.X1

X18 RT ETH Out SIEMENS: Port 2, X1.X2

R.-45
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10.3 PLC Setup

10.3.1 Install GSDML File(s)

The GSDML files for the drives are located by default in the LinMot-Talk installation path:
C:\Program Files (x86)\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\lnterfaces\ProfiNet\GSDML_PD
C:\Program Files (x86)\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\ProfiNet Nx\GSDML_PD

In TIA Portal select in the menu bar “Options > Manage general station description files (GSD)” and navigate to
the directory you have put the GSDML file(s) in.

10.3.2 Insert the LinMot Drive as Device (-PD Drives)

Select the LinMot C1250-PD-XC-1S drive from the catalogue and drag&drop it to the network view.
Then connect it to your PROFINET network.

Devices

571500_PD_Example_0V3 » Devices & networks

- EX

|§ Topology view ”h%h Network view

i
kol

~ [ ] S71500_FO_Example_0v3
K Add new device

o Devices & networks

+ i Ungrouped devices
b [g§ Common data
» 5] Documentation setings
» ::; Languages & resources
» i@ Online access
» [ Card ReaderiUsB memaory

b r\_[. cpul517pnapp [CPU 1517F-3 PN/DF]

"ﬁ'f Device view |

Options

cpul517pnapp cpul517axis1 [ |
CPU 1517F-3 PN__| C1250xPD 1S V.. |i
; [1250-FD
cpulsi7pnapp
IppIE 11
PNJIE_1

<[] 100% > 5

& Metwerk £ Connections i 5{; =5 Q! =] |

~ i Catalog
E [e1250 |[it]
[ Filter Profile: @ @
» [ Controllers
» [ Hw

] r\_[. PCsystems

» [ Drives & starters

] r\_[. Metwork components

» [ Detecting & Monitoring

» [ Distributed 110

» [ Power supplyand distribution

» [ Field devices

~ [ Other field devices
» [ Additional Ethernet devices
~ [ FROFINETIO

~ [ Drives

~ (@ NT-AG

M[<]
/

gPlopelties "'_i.'.lnfo ‘ ﬂ Diagnostics

» [ NTAG
~ [l FROFidrive
~ [ Head module

J General ” Cross-references ” Compile ‘
@El Show all messages "l
1 Message Goto 2

Il c1250xFD 05 V1.1
Il c1250xFD 15 Vi1
Il E1450%°D 15 V1.0

Add the SIEMENS Telegram 105 module in the device view to slot 1 and select the MC-Servo OB under I/O

addresses:

Devices

§71500_PD_Example_0V3 » Ungrouped devices » cpul517axis1 [C1250xPD 15 V1.1]

%

~ | ] S71500_FD_Example_0V3
" Add new device

8 Devices & networks

+ &4 Ungrouped denices
» [g§ common dats

¥ [ Online access
v [i Card ReaderiUsB memoary

IO addresses

|§ Topology view ||5&, Network view ||T]1‘ Device view ‘ Options
# [coutsizaxsi[Cizsor s [+] B B oG HH[E" = Device overview o
A~
2| Module Rack |sler | Catalog
=l * cpul5i7axsi 0 0 [Search= HE]E
b Fio 0 0¥ \@riter  profle: [<Al: =] (@)
E—— — ~ DO with SIEMENS telegr. 10.. O 1 N e
= ead module
D T G A v LD T T | Parameter Access Point O 1 r‘!l -
L - ule:
|-' . SIENENS telegram 105, F.. 0 12 4.[. S
L Actual Position
i o R o 2
+ [5]) Documentation settings = i C1230-PO " 0 B \ Il Actual velocity
» [@ Lenguages & resources T 0 R [l pata object with SIEMENS telegr. ...
[l permand current 16b
0 5
5 . Il Demand current 32b
o . Il pemand Fositicn
o . [l pemand velocity
[~ [l 0O with SIEMENS telegr. 105
< [m] 112% - —y— & <] m > Il DO with standard telegr. 3
y 3 = = = Il DO with standard telegr. 5
‘Q Properties || *i Info (&) || %] Diagnostics ‘ Il 00 with standard telegr. 7
J General H 10 tags H System constants H Texts ‘ |] DO with standard telegr. 9
~ General [ [l Errorcede

Catalog information

Inputs
/0 addresses
Hardware identifier

Input addresses

Start address:

C—

[ 1sochrenous mode

End address:

Il vien channel 1
[l vion Channel 2
u Mon Channel 3
Il Won Channel 4
M Far channel 1
Ml Fer channel 2
M Far channel 3

Organization block: | MC-Servo

= Il Fer Channel

Frocess image: | TPA OB Servo

T [l Real Time Config

Output addresses

Start address:

b ]

End address:

~ | Details view

[¥] 1sochrenous mode

u WarnWord

[<] i

~  Information

Device:

[0reanization bleck: [mCserve

=

11 [ 8
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10.3.3 Insert the LinMot Drive as Device (-Ml Drives)
Select the LinMot C1250-MI-XC-1S (C1250xMIPD 1S V3.0) drive from the catalogue and drag&drop it to the

network view.

Then connect it to your PROFINET network.

PD 00 ample. De e etwo

J Devices H Plant objects |
[ & Network 1§ Connections
~ [ ] LMPD_571500_Example_M_1V1_V17

B Add new device

o, Devices & networks Uy ISES L e

[fl 1517F_App [CPU 1517F 3 PNIDP] CPU 1517F-3 PN... C1250xMIFD 15... EI‘ED'MIFD

1517F_App

»

» 4 Ungrouped devices

» 5". Security settings

» [3d Cross-device functions

» (5§ common data

» [5]) Documentation settings

» (i@ Languages & resources
» (& Version control interface

» % Online access

+ [P Card Reader/USB memory

o~ |

Options

v | Catalog

[Search> |t
@rier  pofie: [ab 5]

» [ Controllers
(& Hm
[ PC systems
(@ Drives &
[ Netwerk compenents
'-j] Detecting & Monitoring
[ Distributed 1i0
[ Power supplyand distribution
[ Field devices
[ Other field devices
» [ Additienal Ethernet devices
~ (il PROFINETIO
~ [ Drives
~ [ nm-AG
» (@ NT-AG
~ [l PROFIdrive

starters

{vvvwrwwww~w

/=

[l c1250xmPD 15 V3.0

Il C12504PD 15 V1.0
Il c1250%PD 15 V1.0
Il c1250xPD 15 V1.1

[. C1251xPDS 25 V0.1
[. C1251xPDS 25 V1.0

Add the DO Servo Module and afterwards the submodule SIEMENS telegram 105 and optionally

Supplementary tele

ram 750 in the device view and select the MC-Servo OB under I/O addresses:

» [ Ungrouped devices

Security settings
» 34 Cross-device functions
[g# common data

|]) Documentation settings

[@ Languages & resources
» (4 Version control interface

» ) Online access

» i@ Card ReaderiUSB memory

- Eum-n!n

SIEMENS telegram 105, PZD-10/10

Supplementary telegram 750, PZD-311

J Devices " Plant objects ‘ |; Topology view @ Network view HET Device view ‘ Options
& Device overview
2| Module Rack |slot | |Catalog
>~ L!\:1PD_.;71500_Examp|E_MI_1V1_V17 - 1517 _App_sis! o o |<Search> HEIB
B Add new device
» o L [ T e —
iy Devices & networks - DO SERVO 1 . [ Filter Profile: E
i = o= ~ [l Head module
» W 1517F_App [CPU 1517F-3 PN/DP] Module Access Point 11 -

[. C1250xMIFD 15 V3.0
,;. Module

[l 0o without PZD

~ [ Submodules
Il Actusl Position telegram 405, PZD-012
Il ~ctual Velocity telegram 415, PZD-0I2

|Q Properties

H"_\.‘. Info i ||ﬂ Diagnostics

[l Demand Current 16b telegram 41

J General " 10 tags H System constants " Texts |

[l Demand Current 32b telegram 409,
[l Demand Position telegram 406, PZ...

» General
IO addresses

[l Demand Velocity telegram 416, PZ

Hardware interrupts

Input addresses

Startaddress:

End address:

22

a1

[ 1sechronous mode

Il empty submadule

Il ErrorCode telegram 408, PZD-0/1

[l Linkot telegram 516, PZD-16/13;

Il vion Channel 1 telegram 410, PZD-0I2
[l von Channel 2 telegram 411, PZD-0I2
[l Won Channel 3 telegram 412, PZD-0I2
Il vion Channel 4 telegram 413, PZD-0I2

Organization black:

| MC-Servo

Il Per Channel 1 telegram 417, PZD-2i0

Qutput addresses

i | Details view

|| Module

%] online & diagnestics
ks

Software units
I~ _ =

|

Process image:

Start address:

End address:

| TP~ OB Servo

e

[l Per Channel 2 telegram 418, PZD-2i0

6

||

45

[¥ Isochronous mode

[l Per Channel 3 telegram 419, PZD-2i0
[l Per Channel 4 telegram 420, PZD-2i0
Il Real Time Config telegram 404, PZD-

[l SIEMENS telegram 105, FZD-10/10

Il SEENENS telegram TDB, FZD311
[l standard telegram 3, PZD-5i9
[l standard telegram 5, PZD-9i9

Organization block:

| MC-serva

Standard telegram 7, PZD-212

Frocess image

[w]>]

- | TPA OE Servo

£l

Wl standard telegram 9, PZD-10/5; SE

[l supplementary telegram 750, PZD-311)
Tl warnviord telegram 407, PZD-0I1 |
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10.3.4 Set PROFINET Name and IP Address

In the device properties assign a name and an IP address according to your network setup to the drive:
|§ Topology view ||531, Network view |||]'|‘ Device view |_

g [cpuisizaxis1 [C1250xPD 15 =] | 2 B : @ s =i | | Device overview |
'ﬂ' .. | Module Rack Slot
=] ~ cpul5i7axst 0 0
b FMHO o 0x1
: ¥ DO with SIEMENS telegr. 10... O 1 H
-_ N Parameter Access Point 0 11
3 SIEMENS telegram 105, P.. 0 12
- EI:‘I!H'FD I 0 2
o 3
o 4
0o s
[<][u] [>] [75% [l —%—— % <] i |

|§Properties ||"_i.'.lnfo ||ﬁ Diagnostics |

J General || 10 tags || System constants || Texts |
» I =
w FROFINET interface [X1] General
General
Ethernet addresses Name: [ cpu1517axs1 |

b Advanced options

Author: | lazer

Hardware identifier

. . . Comment: M
Identification & Maintenance

Hardware identifier

|E Topology view "EE‘h Network view |||]'|‘ Device view |_

= JDeviceoverview |

’ﬂ' ... |Module Rack Slot
IE‘ ¥ cpul517axsi 0
¥ FNAO 0x1
—
|
L

cpul517axisi [C1250:xFD 15 =] | [z B2*
it [cp =)l &

¥ DO with SIEMENS telegr. 10...
Parameter Access Point 11

12

[ 5]

SIEMENS telegram 105, P..

[ T

I! [R5

(=R =R = R = R = R = = = =]

wm B w

<]

(<[] [>][75% [»| —5—— ® <] i |

|§.Properties ||"_i.'.lnfo ||ﬁ Diagnostics |

J General || 10 tags || System constants || Texts |

b General 1 n

~ PROFINET interface [x1] Ethemet addresses
General Interface networked with

» Advanced options Subnet |PNI'IE_‘I |‘|

Hardware identifier | —

new subnet

Identification & Maintenance

Hardware identifier IP protocol

IPaddre;s:||1D R .181||

Subnetmask: | 255 . 255 .0 .0 |

S EmEr |

Use router
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Note:
If the PROFINET device name is not assigned automatically you can either right-click the device in
the topology view and select “Assign device name” or in the project tree under “Online access”.

i

|,:_!" Topology view

a I

o~

cpul517axis1

SUZELED 2 v E L1350 [|'|‘ Device configuration
cpulS17pnapp L= rhange device

Write 10-Device name to Micro Memaory Card

M cut Ctrl+X

_i_g Copy Cerl+C | 4
[I=) Paste Ctrl+v

¥ Delete Del

y Go to network view

Compile b
Download to device ]
& Goonlin Ctrl+K
i Go offline Carl+I
U Mnline & diannnctice Ctrl+D

" Assign device name

Devices

al b
EH

+ Diagnostics

General

» | ] 571500_FD_Example_0V3 Diagnestic status

- F_m Online access
1 Displayhide interfaces
b Eﬂ COM [RS232IPFI multi-master cahlez'ﬁfg
v [ | Intel(R) 82574L Gigabit Network C___ Tl
#? Update accessible devices

2]

Channel diagnostics
b PROFIMET interface
* Functions
Ascign IP address
Assign PROFIMET device name

] [E. cpul517pnapp-profinetschnit... SR I S

» [ d4452app profinetschnittstell .
v (@ plc_1.profinetschnitstelle_1 [...
v [ hmi_1[103.58.201]

¥ [ Accessible device [18-03-73C_

J [E. Accessible device [1 8-03-?3{_./

v [ cpu1517axis1 [10.3.8.181]
. Online & diagnostics £
v (@i cpu1517axis2 [10.3.8.182]

F= .- R

Normally the PROFINET name and IP address are assigned automatically to the devices if the
topology is defined.
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10.3.5 Insert and Setup a new Technology object (Linear Axis)

1. Add new object:
~ [ cpu1517pnapp [CPU 1517F-3 PN/DF]

I} Device configuration
% Online & diagnostics
b r:i:. Prograrm blocks
¥ [ 4 Technology objects
""' Add new object
» BE Axis1 [DB1]

d the t

Mame:

|A:d51

Mame Wersion
=[] Mation Control V3.0
3 0 Speedixs V3.0

3 TO_PositioningAxis W3.0
_:I-TD_S}-nchanDusﬁst V3.0
3 TO_ExternalEncoder W3.0
[ e | & TO_QutputCam V3.0

3. Open the axis configuration:
v [ Technology objects

“"‘ Add new object
v B fuis1 [DB1]
& Configuration

lﬁ Commissioning
4| Diagnostics

k p_ﬁ Qutput cam

b p_-;ﬁ Measuring input

NTI AG / LinMot 10 Drive Profile: Siemens TIA, PROFIdrive

Page 77 of 285



LinM0t® PLC Commissioning

4. Basic Parameters:

= BB 5
Basic parameters.

b Hardware interface o
b Extended parameters o

Basic parameters

mrmis

. Note:

1 From TO version V6.0 there is a new option to select “Standard motor” or “Linear motor”.
Choose “Standard motor”
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g

5. Hardware Interface > Drive:

ISR
Basic parameters
¥ Hardware interface
Encoder
Data exchange with ..
Data exchange withe_..

» Extended parameters

Note:
Make sure

(S

GGGGGGGI

Drive
Dirive
Power
PLC
Encoder 1 Motor
_
Data exchange Encoder data

Drive type: |PROFIdri‘.re |v|
L Data connection: |Dri‘.re |v|
: Drive: |cpu151?axi51.DO with SIEI\-1EI\|___| [h‘ Device configuration
L]
the correct drive is selected.

6. Hardware Interface > Encoder:

S ISE=S
Basic parameters
« Hardware interface
Drive
Data exchange with ..
Data exchange with e

» Extended parameters

Set Encoder type to

Note:

o o

GGGGGGGI

Encoder
Drive
Power
PLC
Encoder 1 Motor
L
Data exchange Encoder data
Data connection: | Encoder [~]
i Encoder: |cpu1517axs1.00 with SIEMEN .. [l Device configuration
A Encoder type: | Incremental [+]
“Incremental”

If an absolute encoder is connected to the LinMot drive, select “Absolute” as Encoder Type.

Encoder fype: | Absolute B3

Please also check the note in chapter 10.4.3 Application based example to home a
LinMot Linear Axis!
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7. Hardware Interface > Data exchange with the drive:

e T =R=

Basic parameters

o P fer T Data exchange with the drive

Drive
Encoder

Data exchange with the drive!

Data exchange with encoder

Drive

Power

A333AAIIAIIID

« Extended parameters PLC
Mechanics Encoder l Moator
Dynamic default values
Emergency stop —_—
L&
P Limits
» Homing
» Position monitoring
Control loop T I T
Data exchange Encoder data
il Drive telegram: |Te|egram 105 |'| II¥ Device configuration
»
- DAutomatic transfer of drive parametervalues
Reference speed: |120000.0 1imin | 1 The parameters of the drive mu
match specifications in the dev
Maximum speed: |240000.0 1imin |

e Reference torque: |2SS.U le

1: Set the reference speed according to the setting within the drive.
E.g., drive: 2 m/s => 2000 mm/s * 60 = 120’000 1/min
LinMot-Talk 6.6

File Search Drive Services Options Window Tools Manuals  Help

hta | I @ & | @ | Unnamed on COM4 (DEVELOPER) ~ 5 % (P> W & | 0F BB | | S B & |
&P Project o v X @
~ & Urnamed on COM4 [DEVELOPER) o x
% Control Panel Mame Yalue Raw Data UFID
v - Parameters [E3] s type Lirear 0000k 2060k
&l os Linear Referance Yelocity 2mis 0000070 Ok 2061h
{E] Mation Cortral $w/ Rlatative Feference Yelociy 3000 Fipm 002DCACOR 2062h

~ {£] PROFIdive =] MDI Configuration
i[9 Dis-/Enable
[E] Device Canfiguration
] Bytewiard Order
--[E] Monitoring Channels
[E] Parameter Channels

=] Asis Configuration
L wanahlee

2: Set to the maximum force of the motor.
This value can be found in the data sheet of the connected motor (Max. Force @72VDC).
The motor in this example has 255 N peak force.
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8. Hardware interface > Data exchange with encoder:

e =R
Basic parameters .
Data exchange with encoder

« Hardware interface
Drive
Encoder

Drive

GGGGGI

Data exchange with ...

Deta cxchanoe i o )

» Extended parameters (/] PLC

Power

Encoder 1 Mator

1

Data exchange Encoder data

Encoder telegram: |Te|egram 105 |'| [If Device configuration

[ Autematic transfer of encoder parameter values

Measuring system: || Linear [~] | 1 The parameters of the encoder
must match specifications in the
device configuration.

Distance between increments: || 0.0001 mm ||

Fine resolution

Bit in G_XISTi: |

The internal resolution of the LinMot drive is 0.1um.

Note:
If an absolute encoder is connected to the LinMot drive and setup in Hardware Interface >
Encoder, then set the fine resolution for both Gx_XIST71 and Gx_XIST2 to 0 bit.

i

Fine resolution

Bits in Gx_XIST1: |0 bit |

Bits in Gx_XIST2: |0 bit |

Please also check the note in chapter 10.4.3 Application based example to home a
LinMot Linear Axis!
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9. Extended parameters > Mechanics:

Passive homing
» Position ronitering
Control loop

- Extended parameter; o . 3:’“:”rruurrruurruurruurruurrrrurruurrr'
o [
Dynamic default values o 0
Emergency stop o o |
» Limits o ;
» Homing '9
b Position menitering o
Control loop o
Encoder
Encoder mounting type: | On load side [+]
L [ Invert encoder direction
4
I
I Drive mechanism
[ Invert drive direction
Load gear
Number of motor revolutions: | 1 |
Number of load revolutions: | 1 |
Position parameters
Leadscrew pitch: | 1.0 mmirot ||
Make sure the Leadscrew pitch is set to 1 mm/rot.
A Attention TIA16:
In TIA16 this parameter is not shown any more if the “Measuring system” is set to Linear.
This seems to be a bug in TIA16 as the original value (10mm/rot) is taken anyway.
Workaround: Set in Step 8. above the “Measuring System” to Rotary, change the
parameter to 1 mm/rot and then set back “Measuring System” to Linear.
) Automatic transfer of encoder parameter values
* Measuring system: | LINEar [=] I 1 The parameters of the encoder
must match speciications in the
device configuraticn,
Distance between increments: [ 0.000° men |
10.Extended parameters > Limits > Torque Limits:
Basic parameters Q s T limi
» Hardware interface Q Rl
w Extended parameters o
Mechanics & Default setting for torque limiting
Dynamic default values o
Emergency stop (/) —
 Limits (] Effective: | Onmoter side | » |
Position limits 0 Torgue limit: | 0.0 M 0 The limit values are in eﬁectulvhe
— are set atthe Motion Control inst
Dynamic limits g for the "Limit" parameter.
Fixed stop detection ]
* Homing o
Active homing 0
]
]
]

Set Effective to On motor side.

Page 82 of 285 10 Drive Profile: Siemens TIA, PROFIdrive NTI AG / LinMot



PLC Commissioning LinMOt®

10.3.6 Insert and Setup a new Technology object (Rotary Axis)
In this example we setup a RS01-52x40 motor (rotary part of a LinMot PR01-52x40...)

1. Add new object:
~ [ cpu1517pnapp [CPU 1517F-3 PN/DF]

[l'f Device configuration
% Online & diagnostics
b r:i:. Program blocks
v [ Technology objects
""' Add new object
v BE Axis1[DB1]

2. Select a name and the type of the axis and click OK:

Marme:
|A:d51

Mame Version
= [7] Motion Control V3.0
& 0 SpeedAds V3.0

3 TO_PositioningAxis V3.0
:i-TD_S}-nchanDusﬁads V3.0
3 T0_ExternalEncoder V3.0
[ e | & TO_OutputCam V3.0

3. Open the axis configuration:
v [ Technology objects
i Add new object
~ B Axis1 [DB1]
&m Configuration
I Commissioning
ﬂ Diagnostics
¥ p_-;ﬂ- Output cam
b p_-;ﬁ Measuring input
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Basic Parameters:
ISR
~ Hardware interface
Drive
Encoder
Data exchange with the drive
Data exchange with encoder
~ Extended parameters
Mechanics
Dynamic default values
Emergency stop
b Limnits
» Homing
} Position monitoring
Control loop

5. Hardware Interface > Drive:

SEISES

Basic parameters
* Hardware interface
Encoder
Data exchange with the drive
Data exchange with encoder
w Extended parameters
Mechanics
Dynamic default values
Emergency stop
b Limnits
» Homing
} Fosition monitoring
Control loop

Note:

o o

33T II0O

LR L T T TR T S

T T s

Basic parameters

MName: |Axs2_rot
FLC
User program Technology object Drive Motor
axis
Axis type
D\Jir‘lual axis
() Linear
@ Rotary
ﬁ ‘.
Measuring units
Measuring unit position: |° |v|
Measuring unit velocity: | sl |v|
Measuring unit torque: | Nm |v|
Modulo
[+ Enable modulo
Modulo start value: |0.0 -
Length: |360.0 -
Drive
Drive
Power
Encoder 1 Mator
Data exchange Encoder data

Drive type: | PROFIdrive

[-]

Data connection: |Dri‘.re

[-]

Drive: |cpu151?a)ds2.DO with SIEI\-1EN___| [If Device configuration

Make sure the correct drive is selected.
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6. Hardware Interface > Encoder:

ISR
Basic parameters
~ Hardware interface
Drive
Data exchange with the drive
Data exchange with encoder
w Extended parameters
Mechanics
Dynamic default values
Emergency stop
b Limnits
» Homing
} Position monitoring
Control loop

]
Encoder
]
(]
4 Drive
]
o Power
/] PLC
o Encoder 1 Motor
]
/]
/]
]
]
: 1 1
Data exchange Encoder data

L Data connection: | Encoder [~]

i Encoder: |cpu1517axs2.00 with SIEMEN ., [l Device configuration

i Encoder type: | Cyclic absolute |v|

The used RS01-52x40 motor (rotary part of a LinMot PR01-52x40...) has a single turn absolute

encoder feedback.

Therefor select “Cyclic absolute” as encoder type.
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7. Hardware Interface > Data exchange with the drive:

ISR

Basic parameters (/] D h ith the dri
« Hardware interface () S SRR o € grve
Drive o
Encoder (/] Drive
Data exchange with the drive (/]
Data exchange with encoder () Power
w Extended parameters (] PLC
Mechanics o Encoder 1 Motor
Dynamic default values (/]
Emergency stop o
b Limits o
» Homing o
} Position monitoring (/]
Control loop (] I T T
Data exchange Encoder data
| Drive telegram: | Telegram 105 [~] [If Device configuratior
4
m ["] Automatic transfer of drive parameter values
il Reference speed: |1500.0 1irnin | 1 The parameters of thy
o match specifications
Maximurn speed: |1SDD.D 1imin |
e Reference torque: |1.S Nm|
1: Set the reference speed according to the settings within the drive:
File Search Drive Services Options Window Tools Manuals Help
mt o = | & @ & | 48 | Unnamed on COM3 (DEVELOFER] v |5, % | P o B R SEAI
@ Project o V‘ (E‘:_
~ @ Unnamed on COM3 [DEVELOPER] c. x
% Contral Panel RETE] Walue Faw Data URID
v [Eg Parameters |A>:is type Rotative I 0001k 2060h
E] 05 Linear Reference YWelocity 20000000 ° e 0000700k 2061h
{E] Motion Control S [ Rotative Reference Velocity 1600 Rpm | oo1EE360N 2062h

v [E] PROFIdrive
i.-f9 Dis-/Enable
{E] Device Canfiguration
{E] Bytewiord Order
i--E] Monitoring Channels
--[=] Parameter Channels
by =] Asiz Canfiguration

s I

E]MDI Configuration

2: Set to the maximum torque of the motor according to the datasheet. The motor in this example
has 1.5 Nm peak torque.
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8. Hardware interface > Data exchange with encoder:

ISR

Basic parameters I
o ) @ Data exchange with encoder
« Hardware interface ()
Drive o
Encoder (/]
Data exchange with the drive (/]
Data exchange with encoder ()
w Extended parameters (] PLC
Mechanics (/] Encoder Motor
Dynamic default values (/]
Emergency stop Q
b Limits o
» Homing o
} Position monitoring (/]
Control loop (] I
Data exchange Encoder data
Encoder telegram: |Te|egram 105 |'| [If Device configuration
! [] Automatic transfer of encoder parameter values
i Measuring system: | Rotary [+] 1 The parameters of the er
H must match specificatiol
Increments per revolution: |3GUUUU | device configuration.
o Mumber of revolutions: |1 |
Fine resolution
Bits in Gx_XIST1: | (0 bit
Bits in Gx_XIST2: | (0 bit

1: The used RS01-52x40 motor (rotary part of a LinMot PR01-52x40...) has a single turn absolute
encoder feedback.
Set the increments according to the settings within the LinMot-Talk Motor Wizard (default 36mm
/ 360’000 ticks). By default, this motor has 360’000 ticks per revolution.

Note:

Following an overview of LinMot rotary motors showing encoder type and increments per revolution.
- RS01: cyclic absolute (single turn), 360°000 increments per revolution

- EC02: cyclic absolute (single turn), 524’288 increments per revolution

o

LinMot supports a wide range of rotary motor. Just check the motor wizard for how many ticks per
revolution the motor used has.

Motor Wizard

Step 5/6: Position Feedback

Motor Angle to Position Ratio

Base of Angle Measuring: Sine/Cosine Sensor ™
1Revolution = 360000 Ticks: |
Positive Counting Direction: Counter-clockwise ~

External Position Measuring System [optional)

Sensor Type: Mo Sensor v
Derived Settings Value Comm
Commutation Period 118.9599388241291 =
BEMF Constant 4. 256 V[(3[s)

Help Mext > Finish Cancel
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9. Extended parameters > Limits > Torque Limits:

Basic parameters

»  Torque limits

» Hardware interface

w Extended parameters
Mechanics
Dynaric default values

Default setting for torque limiting

Emergency stop

o (s Effective: | On motor side || |

Torque limit: | 0.0 Nm | € The limit values are in effect whe
are set at the Motion Control inst
for the “Limit" parameter.

Position limits

Dynarnic lirmits

Fixed stop detection
* Homing

e —
TR A T T T T T T ;m"“'“m’i"

G5

Active heming

Passive haming
» Position monitoring
Caontrol loop

SOOIV O0IA000

Set Effective to “On motor side”.
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10.4 Home / Set Reference

10.4.1 Active Homing for both linear and rotary motors with incremental encoders

From firmware 6.8 Build 20190315 and later it is possible to use a zero mark via PROFIdrive telegram to
execute an active homing using the MC_Home function block of SIEMENS.

Homing

> Active homing

Select the homing mode
{®) Use zero mark via PROFIdrive telegram
() Use reference cam and zero mark via PROFIdrive telegram

() Use heming mark via digital input

On the following pages there are two examples showing the setup in the LinMot drive using the LinMot-Talk
software.
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Example 1: Generating the zero mark using the Range Indicator 1 functionality of the LinMot drive. The current
of the motor should be monitored to detect the hard stop. As soon as the motor current exceeds a set limit the

zero mark is generated.

From firmware 6.9 Build xxxxxxxx the Range Indicator 1 can be used to generate the zero mark via

PROFIdrive telegram.

Set the “Reference mark 1 Source” to “NOT Range Indicator 1” (for this example)

Project £ |NOT Ranage Indicatar 1
@H C1250 PD C 15 000 offine [USER] b > | 4 ’
i Control Panel Name Value
~ [td] Parameters " Harme Switch Ofe
=] 0s C'Z on¥13 off
E] Motion Contral Sw ¢ Range Indicator 1 0ff
v [E] PROFIdive & "NOT Range Indicator 1 On
-3 Dis-/Enable

{E] Bytesw'ord Order
E Manitaring Channels
E Parameter Channels

w [=] Awiz Configuration

=] MDI Configuration

w =] G1 Canfiguration
el 55] Reference mark 1 Source
—[E] 5td Tlg 5105 Anti Windup

As example the motor current or difference position can be used to generate the zero mark.

The Range Indicator 1 can be setup here (Choose UPID 1B93h as Minuend UPID and set the Low and High

Limit Raw Data):

Praject e 0000
$H C1250 PD =C 15 000 offline [USER) G | | ‘/ ,
by Control Paned Narne Walue
A - Parameters Range Indicator 1 Minuend UPID 1893k [Motor Current]
E] o5 Range |ndicator 1 Subtrahend URID 0015k [£era 32 Bit]
v {£] Mation Cortrol 5w "Range Indicator 1 Low Limit Raw D ata 10000 [=-10 4]
{E] Drive Canfiguration "Range Indicator 1 High Limit Faw Data 10000 [=10 4

=] Motar Configuration
w =] State Machine Setup
{E] Contralwhard
=] Haming
=] Quick Stop £ Abart
=] Go To Position
{E] Jogging
{E] Ready To Operate
{E] Linearizing
{E] Phase Search
{E] Special Made
w =] Statugiwiord

In this case the Range Indicator 1 Bit is set when the Demand Current is between -10A and 10A.

Therefor the zero mark will be generated when the motor current is >10A or <-10A.

The active homing itself can then be executed using the MC_HOME function block with mode 3 or 5.
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LinMot®

Example 2: Generating the zero mark using a Home Switch (external 24V DC signal connected to the drive)

If you have a reference cam/switch then setup a digital input of the LinMot drive to “Home Switch”:

@ Project

v H C1250 PD =C 15 000 offine [USER]
i Cantrol Panel

~ [Eg| Parameters
E] 05

w =] Mation Contral 5w

w =] Drive Configuration

-[E] Power Bridge

w =] /0 Definitions

- -3 Dig Dut 4.3 Function
[T Dig Out 4.4 Function

--E3 Dig Out 3.6 Function

[T Dig In 4.5 Function

----- Dig In 4.6 Function

H o I S PR T ey S

Set “Reference mark 1 Source” to “Home Switch”:

@ Project

v H C1250 PD =15 000 offline [USER)

------ ~3 Contral Paned

~ [t Parameters

E] 05

{E] Motion Contral Shw
w =] PROFIdrive

+ [E] ButeSwford Order
=] Manitaring Channels

E Parameter Channels

w =] Awiz Configuration

v E G1 Configuration
w25 Reference mark 1 Source
=] 5td Tlg 5105 Anti windup

EEB Horme Switch |~/ ’
Mame Walue
" Mone Off
* Home Switch On |
L Lirit Swatch Megatrve u]i;
0 Limit Switch Positive i
0 PTCAH ff
 PTC 2 ff
" Capture |nput 0
0 Chl'ward: Switch On Off
7 Chl'word: AQuick Stop 0
" Chl*word: Enable Operation ff
0 Chl'word: Asbort [
|:E~i|H|:|me Switch |~/ ,
M arme Walue
|@ILH|:|me Switch On |
L& onsld [Jft
" Range Indicator 1 0ff
C"NOT Range Indicator 1 Qi

The active homing itself can then be executed using the MC_HOME function block with mode 3 or 5.

NTI AG / LinMot
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10.4.2 Set Reference for both linear and rotary motors with absolute encoders

As the rotary motor used in this example has a single turn absolute encoder it is only required to set the
reference flag of the axis. This is also valid for linear axes with absolute encoders too (please check the note
below).

This can be done using the function block MC_HOME with mode 6 (Absolut encoder adjustment (relative)) and
Position = 0.0.

: Note:
1 Please check the SIEMENS Information System for more information about the Motion Control
function blocks.

Note for linear absolute encoders:

jud @

1. If a linear motor with absolute encoder is used, then first a homing in the drive must be completed
once to set the absolute encoder offset in the drive. (e.g., use homing mode “Mechanical Stop
Negative Search” > UPID 13C4h [set back to “No Drive Homing” when completed!]).

This can be performed by controlling the motor in the LinMot-Talk Control Panel:

Control 3 Status 3 b onitoring

B¢ | O Switch Oneee 1 ... [ Operation Enabled............... 1 | Connection Status: Online

i i T STO e, 1 ... 1: Switch On Active.............. 1 | Firnware Statuz Bunning
3 ¥ 2 Muick Stop............ 1 .. & Enable Operation.............. 1 | Mokar Status: Switched On
[ 3| 2 Enable Operation..... 1T ... S Emon 0

i A& Abart 1 .. 4:Yalage Enable............... 1

1|5 Freeze 1 .. B AEUiCk SHPL. oo 1
|f_ B: Go To Pozition........ o .. B Switch On Locked............. 1]
[ 7 Enor Acknowledge....00 ... FWaATRING. 0

2 Jog Move +.ee, o .. & Event Handler Active....._.| ] ] .

F 9: Ju:ug Mowe - o .. 9 Special Motion Active....... 1] Up. State:  Homing
[ 10: Special Made......... o .. 10 1o Target Positine 1
[ 3| 11: Home.. oo 1 .. 1 Homed.. 1
T 12: Clearance Check....0 ... [ 1= N X 1)
[ 13 Go Tolnital PostionD ... 13 Mation Active................ 0 | Actual Position: 0.00 mm
[ 14: Lineanizing............... o .. 14: Range Indicator 1.............. 1 | Demand Postion: 0L00 mm
[ 15: Phaze Search........ o .. 15: Range Indicator 2. D | Force Factor 10000 %

E Contral ward: 083Fh Status Wond: 4C37h | Mator Current: -0.78 A

! - Owerride Yalue Op. Main State 09h | Lodic Supply "J-:ult.:. 2369V

b———- Enable Manual Overide Op. Sub State OFhk Motor Supply Volt: 7210V

2. After that the absolute encoder adjustment in the PLC must be performed ONCE using mode 6 or 7
of the function block MC_Home (check SIEMENS Information System):

Mode 6: Absolute encoder adjustment (relative)

Mode 7: Absolute encoder adjustment (absolute)

This will cause the PLC to store the calculated absolute value offset retentively in the CPU.
(<TO>.StatusSensor[n].AbsEncoderOffset)

ATTENTION: If the Actual Position in the Control Panel of LinMot-Talk is showing a negative value
when using the MC_Home it is recommended to use mode 7 (absolute) and set the input Position

to the value of the Actual Position in the Control Panel. Then the correct offset (negative) is stored
in the PLC.
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10.4.3 Application based example to home a LinMot Linear Axis

If for any reason the active homing procedure as explained in chapter 10.4.1 can’t be used it is also possible to
do the homing application based.

Using the torque limiting functionality (MC_TORQUELIMITING) of SIEMENS Telegram 105 it is possible to
make a referencing to a mechanical stop with a desired force limit.

If the hard stop should be detected when the motor reaches the set force limit then check for “InLimitation” in
state 5 of the following example, or if the hard stop should be detected by the position lag
("Axis1".Clamping.FollowingErrorDeviation) then use “InClamping”.

The next page shows how an application-based homing can be performed.
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Following a very basic example homing routine that is also part of the example project:

CASE "GVL".iHomeState OF

0: //Idle
IF "GVL".bHomeExecute THEN
"GVL".iHomeState := 1;

END_IF;

1: //Check motor powered
IF "MC POWER Axisl".Status THEN

"GVL".iHomeState := 2;
ELSE
"MC_POWER Axisl".Enable := TRUE;
END_IF;
2: //Enable Torque Limiting and start moving direction hard stop
IF NOT "MCiTORQUELIMITINGiAXiS1".Busy THEN
"MC_TORQUELIMITING Axisl".Mode := 1; //Detect hard stop
"MC TORQUELIMITING Axisl".Limit := 100; //Motor force limit in Newton [N]
"MC_TORQUELIMITING Axisl".Enable := TRUE; //Enable Torque Limiting
"Axisl".Clamping.FollowingErrorDeviation := 0.5; //Set clamping detection window [mm]
"Axisl".Clamping.PositionTolerance := 0.3; //Set clamping position tolerance [mm]
END_IF;
"MC_MOVEVELOCITY Axisl".Velocity := -10; //Velocity to find the hard stop. Values <10mm/s!
"MCiMOVEVELOCITYiAXiSI".Execute := TRUE;

IF "MC_MOVEVELOCITY Axisl".Busy THEN
"GVL".iHomeState := 3;
END_IF;

3: // Check axis in limitation & clamping (wait MoveVelocity aborted) and set axis reference
IF "MC TORQUELIMITING Axisl".InLimitation AND "MC MOVEVELOCITY Axisl".CommandAborted THEN
// Set reference position

"MC_HOME_Axisl".Mode := 0; //Set absolute reference
"MC_HOME_Axisl".Position := -2.0; //Reference position
"MC HOME Axisl".Execute := TRUE;

END_IF;

IF "MC HOME Axisl".Done THEN

"MC HOME Axisl".Execute := FALSE;
"GVL".iHomeState := 5;
END_IF;

5: //Move away from hard stop

"MC_MOVEABSOLUTE Axisl".Position := 0.0; //Move to 0 position
"MC MOVEABSOLUTE Axisl".Execute := TRUE;
"MC MOVEABSOLUTE Axisl".Velocity := 1; //Slow velocity
IF "MC_MOVEABSOLUTE Axisl".Done THEN
"MC MOVEABSOLUTE Axisl".Execute := FALSE;
"GVL".iHomeState := 10;
END_IF;

10: //Clean up

"MC_MOVEABSOLUTE Axisl".Execute := FALSE;
"MC_MOVEABSOLUTE_AXiSl".Velocity = =1;
"MC_HALT Axisl".Execute := FALSE;
"MC HOME Axisl".Execute := FALSE;
"MC_MOVEVELOCITY Axisl".Execute := FALSE;
"MC_TORQUELIMITING_AXiS1".Enable := FALSE;
"GVL" .bHomeExecute := FALSE;
"GVL".iHomeState := 0;
ELSE
END_CASE;
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10.5 Parameter Access (RAM)

Read/Write access to the RAM value of LinMot drive parameters/variables can be done using the SIEMENS
function block “SINA-PARA” (FB286) from the library “DriveLib_S71500” that is installed with SINAMICS
Startdrive.

The RAM and ROM values of the drive parameters can be accessed by their parameter number (UPID) added
with an offset of 0x2000 (UPID+0x2000).

More information about accessing parameters can be found on the SIEMENS support page:
https://support.industry.siemens.com (Entry ID: 99412590)

Example:
Read the value of the parameter Maximal Current (UPID 16#13A6):

Name: Maximal Current
UPID: 16#13A6 = 5030
Type: Sint32 = DINT
Scale: 0.001 A

> ParaNo = 1 (read 1 parameter)
> sxParameter[1].siParaNo = 16#2000 + 16#13A6 = 16#33A6 = 13222

Marne ... Display format Monitor value | Modify value 7 Comrment
"SINA_PARA_Axis1® Start Boaol [H TRUE TRUE M 1
"SIMNA_PARA_Axiz 1™ ReadWrite Bool [3 FALSE FALSE E 1
"SINA_PARA_Axis 1™ ParaMNo DEC+/- 1 1 M 1
"SIMNA_PARS Axis 1™ AxisMo Hex 168#00

"SIMA_PARA_Axiz1".hardwareld DEC 267

"SINA_PARA_Axis1®.Done Bool @] TRUE

"SINA_PARA_Axis1.Busy Bool [ FaLsE

"SIMA_PARA_Axiz1".Error Bool [ FALSE

"SIMNA_PARA_Axis1® Errorld Hex 16#0000_0000

"SIMA_PARA Axis1™.sxParameter[1].sdvalue DEC+- 7000 0 E 1
"SIMNA_PARS_Axis 1™ sxParameter[1].silndex DEC+/- 0

"SIMA_PARS Axis1™ sxParameter[1].siParako DEC+- 13222 13222 E 1 1 1682000 + UPID = 16%33A6 = 13222
"SIMA_PARA_Axiz 1" sxParameter[1].srValue Floating-point nu... 0.0

"SIMA_PARS_Axis1™ sxParameter[1].swErrorMo Hex 1680000

"SINA_PARA_Axis1” sxParameter[1]syFormat Hex 16#07

Set .Start TRUE.
As soon as Done becomes TRUE the read data is shown in .sxParameter[1].sdValue

Supported Services:

Request ID Description

0x01 Request Parameter, reads the RAM value of the parameter
0x02 Change parameter, changes the RAM value of the parameter
0x41 Read ROM value of parameter, only valid with value attribute
0x42 Write ROM value of parameter, only valid with the value attribute
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10.6 Add Additional Parameters / Variables to the Real-Time Channel

It is possible to add additional parameters or variables of the drive to the real-time channel to allow read and
write access (RAM). There are 4 channels from the Drive to the PLC (32Bit each, Mon Channel 1-4) and 4
channels from the PLC to the Drive (32Bit each, Par Channel 1-4) available.

10.6.1 Drive Configuration

In LinMot-Talk the UPID (parameter/variable address) is entered in the particular channel.

As example in Monitoring Channel 1 the UPID 1B93h (Demand Current) and in Parameter Channel 1 & 2 the
UPID 13FCh (Maximal Current Positive) and 13FDh (Maximal Current Negative) are entered.

Rl LinMot-Talk 6.5

File Search Drive Services Optiocns Window Tools Manuals  Help

mta = E & & | RS01_PD_Teston COMB(USER] ~ &% % (P> & | F @ % | S & & B
5B Project oy v ]
« & RSI_PD_Test an COME [USER) L X |
t. 3 Control Panel Marne W alue Faw Data
4 - Pararneters Channel 1 UFID 1B33h [Demand Current) 1B93h
E] 05 Channel 2 UPID HaeEm 0000k
&1 Motion Cantrol Sw/ Channel 3 UPID 0000k 0000k
v {£] PROFIdive Channel 4 UPID 0000k 0000k

-E3 Dis-/Enable
» -[E] ButeSwiord Order

"_'h'“E Fonitoring Channels
i[E] Parameter Channels
{E] Auwis Configuration

Rl LinMot-Talk 6.5

File Search Drive Services Options Window Tools Manuals Help

Bt o S| H B S| @ rs0 o tetoncomsuser) |5 i (P W e | w BB K| S EQ
@ Project ¥ Vs ®
~ [ RS01_PD_Test on COME (USER) L x |
-3 Control Panel Marme Value Raw Data
v [&g Parameters Channel 1 LPID 13FCh [Mavimal Current P... | 13FCh
E] 05 Channel 2 UFID 13FDh [Masximal Current M... | 13FDh
{E] Motion Control S/ Channel 3 UPID 0000k 0000k
v {E] PROFldrive Channel 4 UPID 000k 0000k

--{f3 Dis-/Enable
) {E] Byteswiord Order
&) Monitaring Charinels

+—E| Farameter Channels

{E] Awis Canfiguration

Attention:
A The above used parameters are thought to be an example only and should not be used if SIEMENS
telegram 105 is used.

If the parameters in Parameter Channel 1 & 2 have a value of 0 the motor cannot move as they limit
the maximal allowed positive and negative motor current in the drive.
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10.6.2 PLC Configuration

In the HW Config drag&drop the desired modules from the catalogue to the slots of the drive:

|E'? Topology view ||,]-E-h Network view ||—[|f Device view | Options

a  [cpuisizaxis1 [C1250xPD 15 [+] | ) B J O = Device overview =

— ¥ - |Module Rack slor | ¥} Catalog
& ¥ cpul5i7axsl o 0 ‘éearcl’u ||E|
48
(& |
& > PO S [ R b S L
o ¥ DO with SIEMENS telegr. 10... 0 1 -
« 3 = . » Ll Head module
= Parameter Access Point O 11 =
- L Module
SIEMENS telegram 105, P O 12 [l sctual Positi
Actual Position
I Mon Channel 1_1 o 2 [l Actual Velacity
= 7 3 Actual Veloci
L 0 B Il Data object with SIEMENS telegr. TDB
E F [1250-PD \ i 5 [l pemand Current 16b
. 7 3 Il pemand Current 32b
= [l Demand Position
z [l pemand velocity

Il DO with SIEMENS telegr. 105
[l DO with standard telegr. 3
[l DO with standard telegr. 5
Il 0O with standard telegr. 7
Il 0O with standard telegr. 9
ErrorCode

[l Maon Channel 1
[l von channel 2
[l Mon Channel 3
[l Maon Channel 4
[l Far Channel 1
[l Far Channel 2
[l Par Channel 3
[l Par Channel 4
[l Rreal Time Config

In the 10 tags of each Monitoring/Parameter Channel a name can be assigned:
|5"? Topology view ||ﬁg'ﬂ Network view |||]'|‘ Device view [

i [cpuis17aust[c12500PD 15 [+ ] :::E:: G = J Device overview |

had Y - | Module Rack Slot

o> * cpul5i7axsl ] o
a8 b PRHO 0 ox1

o ~ DO with SIEMENS telegr. 10.. 0 1
® 2 Parameter Access Point i} 11
7 SIEMENS telegram 105, F. O 12

] Mon Channel 1_1 0 2

L / 0 3

o 4

] li [1250-PD = 0 5

o &

o 7

o 8

Properties

J_Cﬂ, Properties "'_i.'.lnfo i)

General 10 tags || System constants || Texts |

MName Type Address | Tag table Comment

< DemandCurrent Dint %1040 standard-Variablentabelle v|
a

: Note:

1 On SIEMENS PLCs, the double words are transmitted in big endian organization. Therefore, it is_
required to swap the high and the low word.
This can be done by using the function ROR().
E.g. DemandCurrent:=ROR(DemandCurrent, 16);
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10.7 Telegram 750 / TDB

It is possible to add telegram 750 for additional torque/force functionality using a data block.

10.7.1 LinMot MI Drives

Using LinMot MI drives the telegram 750 can be / is directly connected in the TO configuration.

Telegram 750 is a supplementary telegram for torque/force control containing the following data:
e The PLC sends the additive torque/force (M_ADD) as well as the positive

and negative torque/force limit (M_LIMIT_POS, M_LIMIT_NEG) to the PzDoT | PZD02 | PzDO3
drive. M_ADD M‘FEIO%T‘ M‘l\ﬁlEr\:;lT_
e The drive sends the actual torque/force (M_ACT) to the PLC.
M_ACT

1. Drag and drop the “Supplementary telegram 750” from the catalogue to a free slot in the Device view:
[

P2 Module —|Rack |Slot  |laddress |Q address "‘Cﬂtﬂlﬂg

“
‘p-'-‘t’ ~ Cpu1517Laxis1 0 0 [Search= |@
3 b e oo (-
& — 5 : M Fiter  Profle: [ <Al
& B = I
& » |l Head module
Module Access Point o 11 e
_ . » Ll Module
SIEMENS telegram 105, PZD-10110 o 12 0.19 0.19 e
| tary tel 750, PZD-31 o 13 20..21 20.25 ~ - submodules
— Supplementary telegram ., PZD-3/
— EE Hi=d = = Il Actual Position telegram 405, PZD-0I2
[l Actual Velocity telegram 415, PZD-0I2
- F f—— [l pemand Current 16b telegram 414, ..

[l pemand Current 32b telegram 409, PZ.
[l pemand Position telegram 406, PZD-0/2
Il pemand Velocity telegram 416, PZD-0I2
Il =mpty submodule

M ErrorCode telegram 408, PZD-0/1

Il LinMot telegram 516, PZD-16/13;

Il Mon Channel 1 telegram 410, PZD-012
Il Mon Channel 2 telegram 411, PZD-012
Il Mon Channel 3 telegram 412, PZD-012
Il von Channel 4 telegram 413, PZD-012
Il Far channel 1 telegram 417, FZD-2/0
Il Far channel 2 telegram 418, FZD-2i0
Il Far channel 3 telegram 413, FZD-210
Il Far channel 4 telegram 420, FZD-2i0
[l Real Time Config telegram 404, PZD-4i4
Il sIEMENS telegram 105, PZD-10/10

[l sIEMENS telegram TDB, PZD-3/1

[l standard telegram 3, FZD-5i9

[l standard telegram 5, FZD-9i9

Il standard telegram 7, PZD-2i2
Standard telegram 9, PZD-10/5; SERVO
[l supplementary telegram 750, FZD-3/1 |
WarnWiord telegramm 207, PZDOTT

2. Select/ check the additional telegram in the TO configuration (Data exchange with the drive):
= [#e s

Basic parameters

Data exchange with the drive

= Hardware interface
Drive
Encoder
Data exchange with encoder
Leading value settings
~ Extended parameters
Mechanics

Drive

PLC

Encoder

Dynamic default values
Emergencystop
¥ Limits
Position limits

Dynamic limits

Torgue limits
Fixed stop detection
~ Homing
Active homing
Passive homing
~ Position monitoring
Pasition monitoring
Fallowing error
Standstill signal

Control loop

G030 3AIIIIIIIIIIAI0O

o

Drive data

Drive telegram:

Reference speed:
Maximum speed:

Reference torgue:

Additional data

Encoder data

Standard telegram 105 - Device configuration

["] Automatically apply drive values during configuration (offine}
D Automatically apply drive values at runtime (online}

2550 Nm

1 The parameters ofthe drive must
match specifications in the device
configuration.

Data connection:

Additicnal telegram:

[ Torgue data

Additiona| telegram -]
DO SERVO_1.Supplementarytf,_|
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10.7.2 LinMot PD Drives

Using LinMot PD drives the telegram 750 can be used by following these instructions.

Telegram 750 is a supplementary telegram for torque/force control containing the following data:
e The PLC sends the additive torque/force (M_ADD) as well as the positive and negative torque/force
limit (M_LIMIT_POS, M_LIMIT_NEG) to the drive.
e The drive sends the actual torque/force (M_ACT) to the PLC.

¥ Axis1_TorgqueData FD_TEL750 PZD01 PZD02 PZD03
= ¥ |nput PD_TELTSO_IM

= ActualTorgue Word M_ADD M_IL_'!;)FI.QT_ M_P!J_IIE%T_
= ¥ Qutput PD_TEL7S0_OUT

= AdditiveTargue Word M_ACT -

= UpperTorgueLimit Word

= LowerTorgqueLirmit Word

Note:

The data types PD_TEL750, PD_TEL750_IN and PD_TEL750_OUT are automatically added to the
project when you set them in the Data type column (they don’t show up in the dropdown list).

Do not create your own data types.

|

1. Add the telegram “Data object with SIEMENS teleg. TDB” in the device overview:

J Device overview | =
w . |Module Rack slot | address | Q address | Type Artic) ¥ | Catalog
v cpul5i7asis 0 0 c1250xp 15 Vi1 o1sq || | (i [t |
b PNHOD 0 0x1 C1250FD @ - A
Filter Profile: - i |
¥ DO with SIEMENS telegr. 105_1 0 1 DO with SIEMENS t... » [ Head aul
ead module
Parameter Access Point 0 11 Parameter Access P ,—_E. et
hd ule
SIEMENS telegram 105, FZD-10/10 0 12 019 019 SIEMEMS telegram ... -l.[l sctual Positi
Actual Position
Data cbject with SIEMENS telegr. TDB_1 2 20.21 20..25 Data object with 51... [. Actual Velocity
+— Actual Velocity
3 e — . d
- - —— [l pats cbject with SIEMEN...
7 z [lDemand Current 16b
[l pemand Current 32b
~ 5

2. Add two tags in the PLC tags of type PD_TEL750_IN and PD_TEL750_OUT and assign the addresses
from above:

LMPD_S71500_Example_1V1_V15.1b » 1517F_App [CPU 1517F-3 PN/DP] » PLCtags * LinMot [2]

TIEEEL

LinMot
Name Data type Address Retain |Acces.. Writa.. |Visibl.. |Supervis..
401 ¥ Q_Axis1_TEL750 *PD_TEL750_OUT %020.0 ™) =) =)
2 4l b |_Axis1_TEL750 "PD_TEL750_IN" %120.0 =) =) =)

NTI AG / LinMot 10 Drive Profile: Siemens TIA, PROFIdrive Page 99 of 285



inMOt® PLC Commissioning

3. Create a global data block with the following attributes and create a new tag of type PD_TEL750:
|[ Devices |

¢ 2F W, B = "7 Keepactualvalues g Snapshot ™ ™ Copysnapshots tostartvalues | - Load startvalues as actual v
Axes_TDB_TLG750
B Add new device Name Data type Offset Startvalue Retain
Egh Devices & networks 1 <@l > Static
~ [l 1517F_App [CPU 1517F-3 PN/DP] 2 = b Axs1_TorqueData PD_TEL750 | =
11 Device configuration

I

% Online & diagnostics s
~ [ Program blocks Axes_TDB_TLG/50 [DBTT] X
ﬁ Add new block

& WMain [0B1] L General Texts

& mCinterpolator [0B92] General i

4 MC-PostServo [0B95] Information

48 WC-PreServo [OBGT7] Time stamps

28 McServo [0B91] Compilation [] only store in load memory

> e B 2 ) [FE Erotecton D Data block write-protected in the device
4 Positioning_Example_Axis 1 [FC2] Attributes

SSS— Opti d block
Axes_TDB_TLG750 [DB11] I Download without reinitializati... D pmized block access
GVL [DBB]

¥ [ System blacks

e

[¥ DB accessible from OPC UA

+ [ Technology chjects
ﬁ Add new cbject
» B Axis1 [DB1]
» & Axis2_Rs01 [DB10]
» e Axis3_EC0z2 [DB12]
3 External source files
7 Pa PLC tags
% showalltag: L w ]
B Add new tag table
% Standard-Variablentabelle [68]
g LinMot [2]

~ [ Pl data funec

oK | ‘ Cancel

4. Connect the before created tag to the axis TO:

LMPD_S71500_Telegram750_Example_1V1_V15.1 » 1517F_App [CPU 1517F-3 PN/IDP] » Technology objects » A

o= &= S
Basic parameters 9 . .
) Data exchange with the drive
~ Hardware interface 6
Drive c
Encoder (/] DHe
Data exchange with the drive (/]
Data exchange with enceder s Power
} Extended parameters 6 PLC
Encoder l Motar
-
Data exchange Encoder data
4
[| Drive data
F Drive telegram: | Telegram 105 |'| HT Device configuration
AUTO ally apply drive values during configuration (offline
["] Autematically apply drive values at runtime (online}
Reference speed: | 120000.0 1imin | 1 The parameters of the drive must
- match specifications in the device
Maximum speed: |24UDDU.D 1/min | configuration.
Reference torque: |255 0 MM |
Additional data
@Torque data
Data connectiond | Data block [~]
Data blocks | Axes_TDB_TLG750] I
<@ Axis1_TorqueData TorqueData PD_TEL750
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5. Add the organization blocks MC-PreServo and MC-PostServo to your program blocks. Read the input in
MC-PreServo and write the output(s) in MC-PostServo:

ﬁ“ Add new device
Eg'h Devices & networks
- [l 1517F_App [CPU 1517F-3 PN/DP]
[IY Device configuration
%| Online & diagnostics
= |7 Program blocks
ﬁ“ Add new block
& Main [OB1]
2 MCnterpolator [OBS2]
| MCPostServe [OB2S]

| 48 McFreservo [OB67] |

3 MCServo [0B91] ”
4 Homing_Example_Axis1 [FC1]
4 Positioning_Example_Axis1 [FC2]
@ Axes_TDE_TLG750 [DB11]
@ GvL[Des]

b g System blocks

= [ Technology objects
ﬁ“ Add new object

« P& Axis1 [DB1]
& Configuration

“L' Add new device
Eﬁh Devices & networks
~ [ 1517F_App [CPU 1517F-3 PN/DP]
I} Device configuration
%| Online & diagnostics
= |7 Program blocks
B Add new block
48 Main [OB1]
& MCinterpolator [0B92]

MC-PreServo
’E Name Data type Default value Commment
1 <@ > Input
2 | . Initial_Call Bool
3 |- PIP_Input Bool
HF A =0 - 1
= |~ Block title: ...
omment
*  Network 1: Read Axes TDB [ Telegram 750 Inputs
Comment
) MOVE
EM ——
PH20.0
"|_fxis1_TEL7S0" = |y PIDB11.DBX0.0
“Axes_TDBE_
TLG7S0" Axis1_
TaorqueData.
our — Input
MC-PostServo
’E MName Data type Default value Comment
[ f' [0 ~ Input
2 . Initial_Call Bool
2 4= FIP_Input Bool

HF HiF =0 - £

=| > Block title:

Comment

| 4 McPostservo [0B95] |

b Network 1:

W TCFRESERG TORETT
n"' MCServo [DBI1]
2 Homing_Example_Axis1 [FC1]
2 Positioning_Example_Axis1 [FC2]
@ Axes_TDB_TLG7S0 [DB11]
@ cvL[DBs]

b I System blocks

w [ Technology ohjects

ﬁb' Add new object

~ P& Axis1 [DB1]

& Configuration

Comment

) MOVE
EM —
PDB11.DBX2.0 ouTl
“Axes_TDEB_
TLGT50" Axis1_
TorqueData.
Qutput N

Write Axes TDB |/ Telegram 750 Outputs

P#Q20.0
"Q_Axis1_TEL750"

NTI AG / LinMot
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10.8 Using the Closed Loop Force/Torque Control Technology Function

This chapter shows a way to switch from using Telegram 5/105 with a TO Axis to the closed loop force/torque
control run mode inside the LinMot drive and vice versa.

This chapter does not cover the general setup of force/torque sensor and the according control loop
parameters.

Attention:
To use closed loop force/torque control the technology function TF-Force Control (0150-2503) is
required. Check the manual for more information: https://shop.linmot.com/E/product/0150-2503

Attention:
Drive firmware 6.10 Build 20210521 or later is required.

Note:

This example was done using the rotary part of a LinMot PR02 Linear Rotary Module with torque
sensor. Nevertheless, the same principle is applicable for linear motors with force sensors.

e b P

See Appendix Il: Basic Closed Loop Torque/Force Control Loop Tuning
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10.8.1 Add 1 Monitoring and 2 Parameter Channels / Drive Setup

1. Inthe TIA Portal in the Device overview add the following modules from the catalogue:

[C1250pD 15 =] B B : O = J Device overview |
ad Y . Module Rack Slot | address | Q address | Type
* cpulSi7axisl o o C1250xPD 15 W11
P FNHOD o 0x1 C1250-FD
¥ DO with SIEMENS telegr. 10... O 1 DO with SIEMEMS t...
3 Parameter Access Point O 11 Parameter Access P..
1 SIEMENS telegram 105, P.. O 12 0..19 0..19 SIEMENS telegram ...
[ ] Far Channel 1_1 0 2 20..23 Far Channel 1
L Far Channel 2_1 0 3 2427 Far Channel 2
F Man Channel 1_1 o 4 20..23 Mon Channel 1
) ; C1250-PD o T z
o 6
o 7
o 8

2. Assign a tag name in their properties to use them in your program:

General 10 tags || System constants || Texts |

MNarme Type Address  Tag table
| @| QD_Axis1_RunMode | 'Jlnt %0QD20  Standard-Variablentabelle

General 10 tags ” System constants ” Texts

MName Type Address  Tag table
@]| QD_pAxis1_TargetTorgque | DInt %0QD24 | Standard-Variablentabel

General 10 tags || System constants || Texts

MName Type Address  Tag table
<@ | ID_Axis 1_MeasuredTarque | DInt %ID20 standard-Variablenta
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3. Setup the UPIDs for the channels withing the drive using the LinMot-Talk software:
5P Project £ | 0000k LPID o
V-H PD_TorqueContral offline [User] C1250-F o | x |
L Contral Panel Mame Yalue Raw ... Walue [Rakd] UPID Type
b4 - Parameters Channel 1 UPID| 1450k (Run Mode Selection) | 1450k = [Run Mode Selection)  20B0h Ulnt16
E]os Channel 2 UPID| 1EAD [T arget Force) TEADh  *= [Target Force) 20B1h Uint16
{E] Mation Control S/ Channel 3 UPID 0000R 0oooh = 2082k Uintlg
v [£] FROFIdive Charnel 4 UPID 0000k ooook B3R Ulntlg
-3 Dig-/Enable
» E] ButeAwiord Order
& Maritoring Channel:
-] Parameter Channels
{E] iz Conliguration
@ Froject x] \/
v-n PL_TaorqueContral affline [ ser) C1250-F o x |
i Cantral Pansl M arme Walue Raw ... Walue [RAM] LFID Tupe
W - Parameters Channel 1 UPID | TEATh [Meazured Force] 1EATH * [Measzured Force] 2048k Ulnt16
£ 03 Channel 2 UPID OO00R 0000h 2043k UlnHE
{E] Motion Contral S/ Channel 3 UPID 0000k 0000k == 2088h  Uinklg
v [E] PROFIdiive Channel 4 UPID  0000h ooooh - == 204Bh  Ulnhg
&3 Dis-/Enable
» & Bute W ord Order
=] Monitoring Channels
----- =] Parameter Channels
{E] #wis Configuration
4. Enable a Speed Limit to avoid too fast moves in closed loop force/torque control:
@ Project 2] ‘/
w H FD_TorqueContral[1] offline [USER] L x |
Q Cantral Panel M ame W ale Raw Data Walue [Réat]  URID
w [Bg] Parameters “SpeedLimt  1193.99888241291 /s 000TDACDh = /s 1511h
{£] 05

w =] Motion Cantral S

=] Drive Configuration

E] Matar Configuration

{E] State Machine Setup

=] Matian Interface
~ -[Z] Position Cantraller
P Feedback Selection
Ctil Par Set Selection
[E] Control Parameter Set &
=] Cantrol Parameter Set B
i 3 =] Advanced Settings
o -] Speed Limiter
w[Z] Current Cantraller
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10.8.2 Scaling the Parameter and Monitoring Channels

The Axis1_TargetTorque and Axis1_MeasuredTorque tags can be scaled and rotated to Nm. This is done at the
beginning (monitoring) and the end (parameter) of the program block (here in OB1).

*  Network 1: Read Axis 1 Menitering Channels

1 // Torgue scaling is 0.000572957795113082 Nm for the used rotary motor
2  "Rxisl MeasuredTorque™ := INT_TO_RERL( (ROR(IN := "ID_Axisl Measursedlorque”, N:=16))) * 0.0005729577951130

- Network 7: Write Axis 1 Parameter Channels

1 // Torque scaling is 0.0005729577585113082 Nm for the used rotary motor (PROZ with 360000 ticks per motor revolution)
2  "QD_Rxisl TargetTorque™ := ROR(IN := REAL_TO_DINT("Zxisl TargetTorque"™ / 0.000572557795113032), N := 1&);

4 // "Rkxisl BunModeSelection™ allows switching the drive run mode

5 /51 = Motion Command Interface [normal operation with telegram 5/105

6 J/f 14 = Closed Loop Force Control [only visble in LinMot-Talk when logged in as "Service™]

"QD_Rxis]l RunMode"™ := ROR(IN := "Axisl RunModeSelection", N := 1&);
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10.8.3 Example Sequence

The following state machine is an example how the mode can be changed from controlled by the TO
(technology object) to closed loop force/torque control inside the drive and back.

In this example the axis is controlling a rotary motor.

// LinMot Drive Based Torque Control Demo

//

CASE "GVL".iTCtrlState OF

controlled. Otherwise, there will be jumps when switching back

torque to switch
"MC MOVEVELOCITY Axisl".Execute := FALSE;

YVARAREEEEEEEEE LR EEEEE R EEEEE Rt

"Axisl TargetTorque" := 0.2; // Target Torque 0.2 Nm
"Axisl_RunModeSelection" := 14; // Torque Control Mode
"GVL".iTCtrlState := "GVL".iTCtrlState + 1;

END_IF;

2: // Check target torque reached
// Khkhkkhkhkhkhkhkkhkhkkhhkhkhkhhkhkhkhkhkhkhkhkhhkhhkhkhkhkhhkhkkhkhkhkhkhkhkhkkhkhkhkkhkkx
IF "Axisl MeasuredTorque" >= "Axisl TargetTorque" - 0.02
// AND ABS(IN := "Axisl RS02".ActualSpeed) < 2
THEN

// Halt axis
// Ahkhkhkhkhkhkhkhkhkkhhhkhkhkhrhhhkhhhkhdhhhhhkhrhkhdhhkhkhkhhkhrhhhhhxkx

"MC HALT Axisl".Execute := TRUE;
"GVL".iTCtrlState := "GVL".iTCtrlState + 1;
END_IF;

3: // Check axis halted
// hAhkhkhkhkhkhkkhkhkhhhkhkhkhkhkhkhkhkkhhhkhkhkhhrhhkhkhkkhkhhhkhkhrhrhhkhkhkhkkkhx
IF "MC HALT Axisl".Done THEN
"MC_HALT Axisl".Execute := FALSE;

// Reset axis to position control mode (Telegram 5/105)
// hkhkhkhkhkhkhkkhkhkhhhkhkhkhkhkhkhkhkkhkhhhkhkhhrhkhkhkhkhkhhhkhkhrhrhhkhkhkhkkhhx

"Axisl RunModeSelection" := 1; // Positioning Mode

// Decrement Actual Position a little
// hAhkhkhkhkhkhkkhkhkhhhkhkhkhkhkhkhkhkkhhhhkhkhhrhhkhkhkkhkkhhhkhkhrhrhhkhkhkhkkkhx

Actual Position

"MC MOVEABSOLUTE Axisl".Velocity := 3600; //
"MC_MOVEABSOLUTE Axisl".Acceleration := 72000; //
"MC_MOVEABSOLUTE Axisl".Deceleration := 72000; //

"MC MOVEABSOLUTE Axisl".Direction := 3; // Shortest way!!!
"MC_MOVEABSOLUTE_AXiSl ".Execute := TRUE;
"GVL".iTCtrlState := "GVL".iTCtrlState + 1;

END_IF;

] KK KK KK K K K KK K K KK K KK K K R R KK R R R R KK K R R K K R R R R K KK R R R R K K R R Rk K K R R Rk K K Rk Rk Rk K

// - Switch from Telegram 5/105 DSC to closed loop force control and back

] K KKK KK K K KK K KK K K KK K KK K K R R K KK K R R K KK K R R K KK K R R R KK K R R R KK R R R R R Kk K Rk R R K R R Rk kK

0: // Idle
// R i i I i I i I I I I e I I I I S A I I b S S S b I 2h i S I 2h i 2
IF "GVL".bTCtrlExecute THEN
"Axisl TargetTorque" := 0;
"Axisl RunModeSelection" := 1; // Positioning Mode (Drive Run Mode 1, Telegram 5 / 105)
"GVL".iTCtrlState := "GVL".iTCtrlState + 1;
END_IF;
1: // Move Velocity to disable position-controlled mode and position monitoring
// KA KKK KA A A A A KA A A A A A A A A A A A A A A A KA A A A KA A A AR AR A AR AR XA KK KK
"MC MOVEVELOCITY Axisl".Execute := TRUE;
"MC MOVEVELOCITY Axisl".Velocity := 120;
"MC _MOVEVELOCITY Axisl".PositionControlled := FALSE; //Important: Disable position

IF "MC MOVEVELOCITY Axisl".InVelocity AND "Axisl MeasuredTorque" > 0.15 THEN // Check actual

// Change to drive based Torque Control and set target torque

(Drive Run Mode 14)

(Drive Run Mode 1,

"MC_MOVEABSOLUTE Axisl".Position := "Axisl RS02".ActualPosition - 0.1;

Telegram 5 / 105)

// Increment
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4: // Wait move absolute done
// KAk Ak A Ak Ak Ak hhkhhkhk kA hAhkhkhkhhkhkhkhkhkhArhkdhkhkhkhkkhhkhkhkhkhhhhkhkhkkkkxx
IF "MCiMOVEABSOLUTEiAXiSI" .Done THEN
// Clean up

YRR EEEEEEEEEEE LR EEEEEEEEEEEEEEEEEEEEE Rt

"GVL" .bTCtrlExecute := FALSE;

"GVL".iTCtrlState := 0; // Cycle completed

END_IF;

100:// Reset
// KAk A A A KA A A A Ak Ak A A A A A A Ak Ak kA A A Ak Ak hhkhk kA A A hkhhhkhkkkkxx
"MC MOVEABSOLUTE Axisl".Execute := FALSE;
"MC MOVEVELOCITY Axisl".Execute := FALSE;
"MC HALT Axisl".Execute := FALSE;
"Axisl TargetTorque" := 0;
"Axisl RunModeSelection" := 1; // Positioning Mode (Drive Run Mode 1,
"GVL" .bTCtrlExecute := FALSE;
"GVL".iTCtrlState := 0;

ELSE

END_CASE;

"MCiMOVEABSOLUTEiAXi sl".Execute := FALSE;

"MCiMOVEVELOCITYiAXi sl".Execute := FALSE;

"MC_HALT Axisl".Execute := FALSE;

"Axisl TargetTorque" := 0;

"Axisl RunModeSelection" := 1; // Positioning Mode (Drive Run Mode 1,

Telegram 5 / 105)

Telegram 5 / 105)
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10.9 Tuning the Control Loops

10.9.1 Drive Control Loop
To start tuning use the default stiff settings in the Motor Wizard within LinMot-Talk (motor depending).

In case the motor becomes too loud and vibrates reduce the P and D Gains.

Motor Wizard -

Step 6/9: PID Position Controller

PID Position Controller Setting

P Gain: Afmm Set To Default Soft (F=3, D=5, 1=0)

D Gain: 12,5 Af(m/s) Set To Default Stff (P=7.5,D=12.5, I=0)
1 Gain: Af(mm*s) \

D Filter Time: | 500 us

Muoize Filter:

[ ] Enable Moise Filter

e Make sure the “Enable Noise Filter” is unchecked.
e Set the D Filter Time to 250-500us.
e Set the | Gain to 20-50 A/(mm*s).
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After finishing the motor wizard and restarting the drive, the control loop parameters can be tuned in the
Control Parameter Set A (mainly P, D and | Gains):

LinMot-Talk 6.8

File Search Drive Services Options Window Tools Manuals Help

Mt a ﬁ.’.l E%|@|UnamedﬂnEDM4[U5EH] ~ :.T*l = L | 13
5B Project e
v J# Unamed on COM4 [USER)
i Control Panel Name Walue
v [tg] Parameters "FF Canstant Farce 0a
=] 08 “FF Friction 0.294 &
v {£] Motion Control S FF Spiing Compenzation 044m
=] Diive Configuration *FF Damping 044m/s]
{E] Motor Configuration “FF Acceleration 0,046 A/m/s™2)
% at::iz:dlif;ﬂijemp I;Spring Zero Position 0 rrn
w =] Position Controller L P Gal_n 7.5 &/mm
. -[E3 Feedback Selection LD G_am _ 12544més)
. D Filker Tirme: R00 uz
i[9 Chl Par Set Selection i
[E] Control Parameter 5 et & Ll (aain o 50 A/frnres]
-.[=] Control Parameter Set B . Integrator Limit 154
[E] Advanced Settings ) b amimal Current 154
E Current Controller I_h*l-fh:-cim-shl Current Pogitive 28 4
{E] Enors & W amings b amimal Current Megative 284
{E] Protected Technology Functions “Moize Deadband Width 0 mm

Up to firmware 6.6 Build 20170410 the | Gain in the Control Parameters Set A of the LinMot drive
must be set to 0 (zero).

From firmware 6.6 Build 20170522 the I-Gain must be set to an appropriate value to exactly reach
the end position.

0 Also check chapter Appendix I: Basic Position Control Loop Tuning
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10.9.2 PLC Control Loop

Within the technology object configuration set the Gain (Kv factor) to 100.
From this value increase until you reach the required stiffness and accuracy.

=)= =
Basic parameters (/)
. Control loo
» Hardware interface (/) p
 Extended parameters & Position control
Mechanics (]
Dynamic default values ()
Emergencystop 0
b Limits o Controller Velocity Precontrol Drive
» Homing o setpoint o
} Position monitoring ()
°
setpoint -
generation = E"'
I 'TI
Fosition setpoint —
Balancing filter Gain
Speed control loop
Precontral: substitute time: Gain (Kv factor):
l Dynamic Servo Control (DSC)
Dynamic Serve Control is only possible with drive telegram 5 6, 105 or 106
| @ Fosition control in the drive (DSC enabled)
() Position control in the PLC

Make sure DSC is enabled.

Now you are ready to enable the motor and start some movements to optimize the control parameters in both
the drive and the PLC.
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10.10 Check with LinMot-Talk if the Fieldbus is running

LinMot-Talk shows the status of the fieldbus. Open the variables PROFIdrive and check if the Node Address / IP

Address is correct.

Check fieldbus status:

File Search Drive Services Options

Tt o
@ Project

v J# Unnamed on COM4 [USER)
L. Contral Panel

1&gl Parameters
“ @ W anables
----- Uszer Defined
----- 05 5w Operating Hours / Time
----- 05 5w MessageEmor
----- 05 5w Monitoring
----- 0% 5w Hw' Configuration
----- 05 Hazh Value
----- 05 5w Status
----- AT St Dverview
..... MC S Matar
----- WC 5% =13 Ext Senszar
----- T 5w Current Controfler
----- MC 5% Control ‘word
----- M 5% Status wiord
----- MC S Wwiarings
----- MC 5w Phase Search
----- MC 5w Linearizing
----- ML S Mation Interface
----- M C 5% Capture, Trigger & Mapped Inputs
----- M 5w W interpolator
----- MC S Curve
----- M 5w b aritaring
..... MC S Erars
----- WG 5% Encader Cé
----- kI 5% Motor Data Sheet
----- MC 5w Command T able
----- ML 5w Force Control
= [=] PROFIdrive
----- PROFIdrive:PDO Y anables
----- PROFIdrive: Slot Configration

Window

Tools Manuals Help

& | & @ & | & | Unnamed on COM4 [USER)

Ve (e | RN

| e | B4 - | @&\
Mame Walue
Device Type C1250xPD
|Device M ame cpul 17 amizl |
Intf MAC 1D (0014 4E:00: D0 74
Port 1 MALC D (07 A 4B 00 D00 7
Port 2 MAL (D (0:7 4 4E:00: D0 7R
|IP &ddress 10, 3. 8.181]
Methd ask, 2AR285 0.0
Standart Gateway P Address 100 3 813
IRT Active Ves
Receive Data Counter 434
|F|ecei\-'e 10 Cycle Timne 333.8 uz I
inirmal 10 Cycle Time 997.7 us
M awimal 10 Cpcle Time 1001.9 uz

NTI AG / LinMot
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11.1 Overview

This chapter shows how a LinMot drive with DS402 (CoE) / CiA402 interface (e.g., C1250-DS-XC-1S) can be
integrated and setup in a Beckhoff TwinCAT environment.

For this example, TwinCAT 3 is used. The steps are generally similar for TwinCAT 2.

A Attention:

Drive firmware 6.10 Build 20210521 or later is required to use all the functionality shown in this
chapter.

Download:
Example projects can be downloaded from:
http://download.linmot.com/plc_lib/examples/Beckhoff CoE/ (named LM_CoE Demo TCx_

)

. F#

7

A W piv'apae
R 2

additional device (s)

G
v

Image Source: http://www.beckhoff.com/

EtherCAT is the real-time Ethernet network originally developed by Beckhoff. The LinMot acts as Slave in this
network and is implemented with the standard ASIC ET1100 from Beckhoff.

For further information on the EtherCAT fieldbus please visit:
http://www.ethercat.org/

1’ Note:

In this chapter the following Modes of Operation of the DS402 / CiA402 profile are used:
6 = homing mode

8 = cyclic synchronous position (csp)
10= cyclic synchronous torque (cst)

The modes are switched by setting object 6060h (Mode of operation) to the according value.
The drive shows the active mode in object 6061h (Mode of operation display).
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11.2 Configuration and Connection of the LinMot Drive

The LinMot drive is configured using the LinMot-Talk software:
http://www.linmot.com/download/linmot-talk-drive-configuration/

11.2.1 Motor Configuration

It is assumed that the motor connected to the drive is already configured.

Use the Motor Wizard inside LinMot-Talk to setup the motor (Menu -> Drive -> Motor Wizard):

@ Lt ip 1921681 90USER) v P> I o | BB [N E &

Make sure that you select a homing mode in the Motor Wizard when the drive-based homing should be used as
shown in chapter 11.5.2 Homing using the drive-controlled homing (Mode of Operation 6) (e.g., Mechanical Stop

Negative Search):

ﬂ Motor Wizard
Step #/9: Homing |

Home Position Search Move

Speed: 0.01 mys

Mode: Mechanical Stop Megative Search

B—

(=] s

m

Derived Settings Value

Comment

T
A

Help < Back || Mext =

Cancel

Otherwise select “No Drive Homing” as Mode.

See Appendix |: Basic Position Control Loop Tuning

o For Drive Based Homing please refer to chapter 11.5.2
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11.2.2 XML File

Install the XML file that is part of the LinMot-Talk software/firmware you are using.

The most recent device files are always part of the newest LinMot-Talk software. They are located by default:
o EtherCAT CoE: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\EtherCAT\XML\
e EtherCAT CoE: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\lnterfaces\EtherCat_Nx\XML\ (-MI drives)

XML file names:

NTIL_CiA402_Servos_Vx_xrx.xml LinMot DS drives SG6-7
NTIL_CiA402_SG5_ Servos_ Vx_xrx.xml LinMot DS drives SG5
NTIL_CiA402_Servos_MI_Vx_xrx.xml LinMot MI drives SG6

11.2.3 EtherCAT Connection

The drive is connected to the EtherCAT network using the X17 (IN) & X18 (OUT) connectors.
The below pictures show the ports of an E1250-DS-UC drive. On all other LinMot drives supporting EtherCAT
CoE the ports are named the same (X17 & X18) but they may be placed differently on the drive housing.

X17 -X18 RealTime Ethernet 10/100 Mbit's

X17T RTETH In (Beckhoff: EtherCATIN, from PLC)

(Beckhoff: EtherCAT OUT, to next
device)

X18 RT ETH Out

RJ-45

\\\\\\k

ST

{

o R,
LA Y

Tems T

] .ﬁ

X18 X17
In
Other Devices PEG
44— Master
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11.3 PLC Setup

11.3.1 EtherCAT Device Description File XML

The EtherCAT device description file (XML ) is located by default in the LinMot-Talk installation path:
C:\Program Files (x86)\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\EtherCAT\XML
C:\Program Files (x86)\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\EtherCat_Nx\XML

Copy the required file to your local TwinCAT installation path:
o C:ATwinCAT\Io\EtherCAT\ (for TwinCAT 2)
o C:A\TwinCAT\3.1\Config\lo\EtherCAT\ (for TwinCAT 3)

i Note: You may have to restart the developing environment to have the new XML file to be recognized.

11.3.2 Scanning the EtherCAT for new Devices
Follow these steps to add the LinMot drive to your Beckhoff PLC.

1. Restart your PLC into the Config Mode to be able to scan for attached devices.

Lo | @ # :‘;{‘ @ v | CP_174AT70 " =

2. Right-Click in the project tree on Devices and select Scan

& M O Add New ltem..
3  Add Existing ltem...

3
“w,  Scan

Select and insert the found EtherCAT master (e.g., Device 3 (EtherCAT)).
You can now directly scan for boxes. If you select yes, then skip the next step.

3. Right-Click on your EtherCAT master (the one found in the previous step) and select Scan
4 /0
F ‘ﬂ% Devices
P =2 Device herCAT]
=¥ Mapping: ‘@0 Add New ltem...
0 Add Existing ltem...
XX Remove

Change Metld...
Save Device 3 (EtherCAT) As...

Append EtherCAT Cmd
Append Dynamic Ceontainer
Online Reset

Online Reload

Online Delete

ot
‘% Scan
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4. If the LinMot drive(s) is found the following message is shown:

EtherCAT drivels) added >

Append linked axis bo; (@) M - Configuration

() CMLC - Configuration

Select OK

5. You should now have a new axis in your NC configuration:
Solution Explorer * 0 x
@& o-a =

Search Solution Explorer (Ctrl+ Q) P~

Iﬂ'_-| Solution 'LM_CoE_Demo_MC_Home TC3' (1 project)
4 gl LM_CoE_Demo_MC_Home TC3
b @l SYSTEM
4 MOTION
4[] NC-Task 1 SAF
% MC-Task 1 SVE
"E Image
] Tables
@ Objects

4 S Axes
BB Axis ]
b PLC ‘

133 SAFETY
& AnaLYTICS

4 e

F ‘ﬂ% Devices
4 =% Device 3 (EthgpCAT)
*B | mage

"E Image-Inf
2 Synclnits
Inputs
B Outputs
& InfoData

§ Drive1(C1250-D5-XC-15)
Cylic Mode Inputs 2
B Cylic Position Velocity Torque Mode
B Torquefforce limits
3 WcState
@ InfoData

k VOV OV W

L = A

In the next chapter the configuration of the process data of the LinMot drive is shown
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11.3.3 Setting up the Process Data of the LinMot Drive

1. Move to the tab Process Data
Solution Explorer = ] LM_CoE_Demo_MC Home_ TC3 & X

P T
m o~ o-rd General EtherCAT DC F‘Ic Statup CoE-Online  AcE -Online  Online  NC:Orline  MC: Functions
Search Solution Explorer (Ctrl+a) P~ Sync Manager PDO List:
m Solution 'LM_CoE_Demo_MC_Home_TC3' (1 project)
4 a LM Cof Demo MC Home TC2 SM Size Type Flags Index Size Name Flags SM su
% _Cok _MC_| 3
b ﬂ SYSTEM 0 128 MbxOut 1402 16.0 Cylic Mode Inputs F 0
b MOTION 1 128 MbixIn 1A03 140 Cylic Mode Inputs 2 F 3 0
b pLC 2 18 Outputs 1A12 140 Cylic Inputs F 0
SAFETY 3 14 Inputs e 1A20 00 User Defined Inputs 0
ANALYTICS (x1B03 8.0 Config Module E 0
= x1B10 40 Input DemVel F [1}
1/0
“ #é D 1811 40 Input ActVel F 0
__E"I‘;ES_ ; (Etherca 1812 40 Input ActVelFit F 0
s i) 1828 40 Mo Channel 1 F 0
ilpage < >| | B2 40 MonChannel2 F 0

’,, Image-Info

. SyncUnits PDO Assignment ((x1C12): PDO Content (0 1A02):

3 Inputs 1603 0 1604) Index Size Offs Name Type Default

b [ Outputs (x6041:00 2.0 0.0 Statusword UINT

b @ InfoData L] 6 6064:00 4.0 20 Position actual value {units) DINT

—' 4} Drive 1(C1250-DS-XC-15) []oe16 604 0« 1B8A:00 4.0 6.0 DemandPosition DINT
b [ Cylic Mode Inputs 2 LJa6 0cIES300 40 100 DemandCumert DINT
b [l Cylic Position Velocity Torque Mode 1710 Oe6061:00 1.0 140 Mode of Operation display SINT
b [ Torquefforce limits Z 01711 v = 10 150 =
[ WcState et en
[ [ InfoData Download Predefined PDO Assignment: (none)
“ 23 Mappings PDO Assignment Load PDO info from device
my NC-Task 1 SAF - Device 3 (EtherCAT) 1 PDO Configuration
B CAENarmn Inctanra - Navics 2 EthaC AT 1 Syne Unit Assignment...

2. Click Outputs and select PDOs 0x1604 & 0x1711 for the PDO Assignment (0x1C12)
General BherCAT DC Process Data  Plc Startup  CoE -Online  AoE -Online  Online  MNC: Online  MC: Functions

Sync Manager: PDO List:
SM  Size Type Flags Index Size Mame Flags SM 51
0 128 MbxOut (e 1A02 16.0 Cylic Mode Inputs F 0
1 128 MbxIn O 1A03 140 Cylic Mode Inputs 2 F 3 0
M1A12 140 Cylic Inputs F 0
3 14 Inputs (1820 0.0 User Defined Inputs 1]
\ | (x1B08 8.0 Corfig Module F 0
1B10 40 Input DemVel F 0
(1B11 40 Input ActVel F 0
1B12 40 Input ActVelFilt F 0
< ¥ 1828 40 Mon Channel 1 F 0
PDO Assignment ({x1C12): PDO Content (e 1A02):
I_ xcluded by (1604 2 Index Size Cifs MName Type Defau
[ 0x16 xcluded by (1604 e6041:00 20 0.0 Statusword UINT
; (1674 {excluded by k1604 OeeD64:00 4.0 20 Pasition actual value {units) DINT
oS x1B8A:00 40 60  DemandPostion DINT
= I]m:'l:’1[!' (x1B93:00 4.0 10.0 DemandCument DINT
I A 1711 I y (e60E1:00 1.0 14.0 Maode of Operation display SINT
=T g — in iR 0 —
Download Predefined PDO Assignment: (none)
PDO Assignment Load PDO info from device
PDO Corfiguration

Sync Unit Assignment ...

0x1604 = Cyclic Position Velocity Torque Mode
0x1711 = Torque/Force Limits (optional)

NTI AG / LinMot 11 Drive Profile: Beckhoff TwinCAT 2/3, CoE DS402 Page 117 of 285



LinMOt® PLC Commissioning

3. Click Inputs and select 0x1A03 for the PDO Assignment (0x1C13)
General BtherCAT DC Process Data  Plc Statup  CoE-Online  AoE-Online Online  MNC: Online  MC: Functions

Sync Manager: PDO List:
SM Size Type Flags Index Size MName Fags SM SU
0 128 MbocCut O 1620 0.0 User Defined Outputs 0
1 128 Mot in (1708 a.0 Config Module F 0
2 18 Outputs 01710 40 Max Current Set A F 0
(e 1711 4.0 TorqueAorce limits F 2 0
1728 40 Par Channel 1 F 0
1729 40 Par Channel 2 E 0
O 1728 4.0 Par Channel 3 F 0
1728 4.0 Par Channel 4 F 0
£ >
PDO Agsignment (Ix1C13): PDO Contert ((e1711):

[ %h 63 Index Size Cffs Mame Type Defau
f Iommtan (x60ED:D0 2.0 0.0 Pasitive torque.force limit UINT
[]1A20 I=GOE1:00 2.0 20 Megative torqueforce limit UINT
[ ]x1B02 a0
[ ]x1B10
[ ]1B11
[ Jx1B12
1090 W

Dewnload Predefined PDO Assignment: {none)
PDO Assignment

Load POQ info from device

PDO Configuration
Sync Unit Assignment...

0 The mapping of drive and NC axis should look as follows:

MName Type Size  In/Out  Linked to

! Statusword UINT 2.0 Input  nStatel, nState2

il Position actual value (units)  DINT 4.0 Input  nDataln.In.Inputs. Enc. Axis 1. Axis 1. Axes, NC-Task 1 SAF

#! Position demand value DINT 4.0 Input

¥l Torque actual value INT 2.0 Input  nDataln3[0]. nDataln3 . In . Inputs . Drive . Axis 1. Axis 1. Axes . NC-Task 1 SAF

! Mode of Operation display ~ SINT 1.0 Input  n5tate5. In. Inputs. Drive . Axis 1. Axis 1. Axes. NC-Task 1 SAF

! WcState BIT 01 Input  nStated, nStated

! InputToggle BIT 0.1 Input  nStated, nStated

#! State UINT 2.0 Input

# AdsAddr AMSADDR 2.0 Input

# AoeNetld AMSMETID 6.0 Input

#l ChnD USINT 1.0 Input

! DeQutputShift DINT 4.0 Input  nDeOutputTime. In . Inputs . Drive . Axis 1. Axis 1. Axes , NC-Task 1 5AF

¥ DelnputShift DINT 4.0 Input  nDclnputTime . In. Inputs . Enc. Axis 1. Axis 1. Axes . NC-Task 1 5AF

% Controlwerd UINT 2.0 Cutput  nCtrll, nCtrl2

v Target position DINT 40 Output  nDataOutl. Out. Outputs . Drive . Axis 1. Axis 1. Axes . NC-Task 1 SAF

B Target velocity DINT 4.0 Cutput  nDataOut2 . Out . Outputs . Drive . Axis 1. Axis 1. Axes . NC-Task 1 5AF

% Target torque INT 2.0 Cutput  nDataOut4[0] . nDataQutd . Out . Outputs . Drive . Axis 1. Axis 1. Axes. NC-Task 1 5AF
B Mode of Operation SINT 1.0 OQutput  nCtrl3 . Qut. Outputs, Drive, Axis 1., Axis 1. Axes . NC-Task 1 5AF

B~ Positive torque/force limit UINT 2.0 Output  GVL.iAxisTorquelimitPos[1] . GVL.iAxisTorquelimitPos . PlcTask Outputs . CoEDemo Instance . CoEDemo
BF Negative torque/force limit ~ UINT 2.0 Output  GVL.iAxisTorquelimitMeg[1] . GVLiAxisTorquelimitMeg . PlcTask Qutputs . CoEDemo Instance . CoEDemo

Important:

At this point the positive and negative force/torque limits must be mapped/linked as shown above.
Otherwise, the motor current will be set to 0 when activating the project and it won’t be possible to
move.
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11.3.4 Check EoE settings

On supported drives (C1250-..., C1450-... & E1450-...) please check the EoE (Ethernet over EtherCAT)
settings.

LinMot drives do NOT support the DHCP mode yet. A fix IP must be assigned (select IP Address) or the EoE
feature must be completely disabled (disable Virtual Ethernet Port).

LM_CoE_Demo_MC_Home TC3 + X

Solution Explorer

P
@ & o~ & }'E Genera| EtherCAT |DC Process Data  Ple Statup  CoE-Online  AcE -COnline  Online  NC: C

Search Solution Explorer (Ctrl+ ) P~
Type: |[C1250-DS-XC-15 V1.901 |
m Solution 'LM_CoE_Demo_MC_Home_TC3' (1 project)
4 Gl LM_CoE_Demo_MC_Home TC3 Product/Revision: 9832816 / 65545 |

b [l SYSTEM AtolncAddr [0 |
E f;-’ll_Cgl'lON BtherCAT Addr: [ |1001 = I Advanced Settings... |

i3] SAFETY 0 =

& anavymics Previous Port: Master
4 1s]

4 4}% Devices

4 =% Device 3 (EtherCAT) Advanced Settings
*B mage
+0 Image-Info E| General EoE
- i i Behavior
b2 SyncUnits
: - |:put5 . Timeout Settings I [+ Vitual Ethemet Port I
b [ Outputs .. |dentification Virtual MAC Id: 02010530039
[ InfoData - FMMU /7 5M (O Switch Part
w4 § Drive1(C1250-D5-XC-15) hto] | M‘"'_'l’;'t Commghds @ IP Port
3 Cylic Mode Inputs 2 E‘ EIC DEX O DHCP
b [ Cylic Position Velocity Torque Mode I
bl Torque/force limits -b- - (@ IP Address 152.168. 1 10
b WcState i [-Aok Subnet Mask: 255 .255.255. 0
b [ InfoData --D|5tr|buted Clock Defauit Gateway: | 192 168 1 1
4 B Mappings - ESC Access ONS S
g’ MC-Task 1 SAF - Device 3 (EtherCAT) 1 ONS Name. .
% CoEDemo Instance - Device 3 (EtherCAT) 1 ame- Drive_1_C1250_
* MC-Task 1 SAF - Device 3 (EtherCAT) Info
w Name Time 5t R sted
-! MC-Task 1 SAF - CoEDemo Instance [1Time Stamp Requeste
5F! Stat
=l Pog

- Note:
1 EoE can be used to login into the drive with LinMot-Talk directly over EtherCAT.
E.g., to change drive settings or for monitoring and tracing.
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11.3.5 Setting up the NC Axis

The following steps show how to basically setup the NC axis (red framed = mandatory).

1. Axis Drive and AXIS_REF: Make sure the correct drive and AXIS_REF are selected under “Settings” >
“Link To I/0...” and “Link To PLC..”

rl - T - =l s - i
Gj 0. O =] ﬁ ~l General Parameter Dynamics Online  Functions Coupling
Search Selution Explorer (Ctrl+a) P~
|Link To 170 .. | |Dri'u-e 1(C1250-D5-XC-15)
m Solution 'LM_CoE_Demo_MC_Home_TC3' (1 project)
4 Ha LM CoE Demo MC Home TC2 Link Ta PLC... |GVL.Axis_Heﬂ'l] (CoEDemo Instance)
b @l SYSTEM
4 MOTION Auxiz Type: CAMNopen DS402/Profile MDP 742 (g.g. BtherCAT CoE Driv
4 [&] NC-Task 1 SAF o
& NC-Task 1 SVB Urit: mm v | | Display (Oniy)
*B |mage Postion: [ Jpm C
(] Tables Velocty: [ mm/min
@ Objects
4 S Axes
2 _ Result
Posiion: Velociy: Acceleration: etk
Ty
“ el |mm | |mmfs | |mmf32 | @
4 CoEDemo
¢ u_ﬂ CoEDemo Project
P O} CoEDeme Instance Auxis Cycle Time / Access Divider
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2. Axis Encoder: Setup the axis encoder as shown. Make sure the correct drive is selected “Link To (all....).

NC-Encoder tab (LinMot linear axis. For different setups check chapter 11.4)
Solution Explorer LM_CoE_Demo_MC_Home TC3 & X

wd | T, oo
) & ©-a M EI General | NC-Encoder | Parameter Time Compensation  Online

Search Solution Explorer (Ctrl+ ) 2 -

[Gnk To @@l Types)... | [Drive 1C1250-D5-XC-15)

m Solution 'LM_CoE_Demo_MC_Home_TC3' (1 project)
4 “a LM_CoE_Demo_MC_Home_TC3 Type: Encoder CANopen DS402/MDF 513 (e.g. AX20x-B1x0/B510)
b @l SYSTEM
4 [ MOTION
4 [|&] NC-Task 1 SAF
By NC-Task 1 5VE
B mage
] Tables
Objects
4 T Axes
4 i Axis
4 Enc
b Inputs
b [ Outputs
b 2l Drive
Ty, Ctrl
P | Inputs
b Bl Outputs

Solution Explorer ARl LM _CoE Demo_MC_Home TC3 + X

Gj 0.~ © - a ﬁlzl General NC-EncaderTime Compensation  Online
Search Solution Explorer (Ctrl+ ) P~
m Solution 'LM_CoE_Demo_MC_Heme_TC3' (1 project) | -
4 Iia LM_CoE_Demo_MC_Home_TC3 - Encoder Evaluation:
3 ﬂ SYSTEM Invert Encoder Counting Direction FALSE
4 MOTION Scaling Factor Mumerator 0.0001
“ L@ [t Scaling Factor Denominator (default: 1.0) 1.0
[B1 MC-Task 1 5VE — -
+0 | Position Bias 0.0
 Image
[ Tables Medulo Factor (e.g. 360.0%) 360.0
Objects Tolerance Window for Modulo Start 0.0
4 e Axes
Encoder Mask (maximum encoder value) OxFFFFFFFF
4 B Axis1 X
y E Encoder Sub Mask (absolute range maximum value) OxOD0FFFFF
nc
b Inputs Reference System 'INCREMEMTAL'
b R Outputs +  Limit Switches:
b 2l Drive + | Filter:
adfGid Homing:
3 ] Inputs — -
b I Outputs Invert Direction for Homing Sensor Search TRUE
[ PLC Invert Direction for Sync Impuls Search FALSE
3] SAFETY Home Position (Calibration Value) -2.0
ANALYTICS Reference Mode (Sync condition) 'Default’
e
< . Homing Sensor Source ‘Default: PLC Cam (MC_Home)'
4 %L Devices -
4 =¥ Device 3 (EtherCAT) |l Sy

Depending on what Homing sequence you prefer you can setup some of the Homing parameters here.
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3. Axis Drive: Setup the drive as shown (red framed = mandatory)

Parameter tab (LinMot linear axis. For different setups check chapter 11.4)

Solution Explorer

Q- o-a pl=

Search Solution Explorer (Ctrl+ )

m Selution 'LM_CoE_Demo_MC_Home_TC3' (1 project)

4 gl LM_CoE_Demo_MC_Home_TC3
b @l SYSTEM
4 MOTION
y NC-Task 1 SAF
[Z1 NC-Task 1 5VB
jg Image
[ Tables
[& Objects
4 T Axes
4 B Axis 1
4 ¥, Enc
3 Inputs
b [ Outputs

Ty Ctrl
3 1 Inputs
b [ Outputs
3 PLC
SAFETY
ANALYTICS
4 Fvo
4 " Devices
4 = Device 3 (EtherCAT)

NC-Controller tab

Solution Explorer

@E- o-d sl

Search Selution Explorer (Ctrl+Q)

ﬂ'_-| Solution 'LM_CoE_Demo_MC_Home_TC3' (1 project)
4 il LM _CoE_Demo_MC_Home TC3

b [@l SYSTEM
4 MOTION
4 NC-Task 1 SAF
[B1 NC-Task 1 5VE
=8 Image
[[7] Tables
[&] Objects
4 S fxes
4 B Axis 1
4 B, Enc
[ Inputs
b [l Outputs
bl Drive

P Inputs
b [ Outputs

LM_CoE_Demo_MC_Home TC3 & X

General NC-Drive Time Compensation

Parameter Offline Value

4. Axis Ctrl: Set Type as SERCOS controller

Output Settings:

Invert Motor Polarity FALSE
Reference Velocity 2200.0
at Output Ratio [0.0... 1.0] 1.0

Position and Velocity Scaling:
Output Scaling Factor (Position) 1.0
Output Scaling Factor (Velocity) 125.0
Output Delay (Velocity) 0.0
Minimum Drive OQutput Limitation [-1.0 ... 1.0] -1.0
Maximum Drive Qutput Limitation [-1.0... 1.0] 1.0
Torque and Acceleration Scaling:
|Input Scaling Factor (Actual Torque) 0.1
Input P-T1 Filter Time (Actual Torque) 0.0
Input P-T1 Filter (Actual Terque Derivative) 0.0
Output Scaling Factor (Torque Setpoint) 10,0
Output Scaling Factor (Torque Offset) 10.0
Output Delay (Torque Offset) 0.0
Output Scaling Factor (Acceleration) 0.0
Output Delay (Acceleration) 0.0
AN @ | M _CoE Demo_MC Home TC3 & X
General Parameter Online
L Type: | SERCOS controller (Posttion by SERCOS)
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You are now ready to activate the configuration of the PLC and to enable and move the axis in the Online tab of
the NC axis

ot Demo 13 = > I

¥

f:' | o-a| &= General  Seftings  Parameter D_I,Jnamic Functions Coupling Compensation
Search Solution Expl Crl +0 -
zarch Solution Bxplarer (Ctrl +) i Setpoint Position: [rnm]
hﬂ'_-| Solution 'Lk_CoE_Demo_TC3' (1 project) '0001 8 | -D.DD18|
4 Iinﬂ Lt_CoE_Demo_TC3 Lag Digtance [min/max):.  [mm]  Actual Yelocity: [mrnds] Setpoint Velocity: — [mmds]
b [l SYSTEM | 0.0000 (0.000. 0.000)| | 0.0183| | 0.0000|
4 MOTION Owermide: [%] Total / Control Output: —— [%] Emor:
4 [[B) NC-Task 154F | 0.0000%| | 000/ 0.00% 0 (0x0)|
- tatuz [log. Latus [phys. nabling
[ MC-Task 1 5WE 5 (log.) g [phys.] Enabli
=]
£% Image CJReady WAT Moving [ Coupled Made ] Cantraller Set
[ Tahles [calbrated [ Moving Fuw [J1n Taget Pos. [ Feed Fu
@ Objects [JHazJab ] Mawving Bw [ InPos. Rangs [JFeedBw
4 S Axes
— A s 1 Controller Kv-Factor: [rm#z/mm] Reference Yelocity: [mm#z]
4 4, Enc | “'I |22DD |lv|
I Inputs T arget Position: [rmn] T arget Yelocity: [rmiz]
bl Outputs |D J-l |EI |
b2l Drive
Tay, Ctrl —_—— — + ++ ® —_—
4 Inputs F1 F2 F3 F4 F& F9
b R Cutputs
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11.4 Encoder Parameter Examples for Linear and Rotary Motors (Axis > Enc)

11.4.1 Linear Motors PS01/ PS10

The internal position resolution of the LinMot drive is 0.1um for linear motors.

Therefor the following parameters must be set accordingly:

e Scaling Factor Numerator must be set to 0.0001 (=1mm / 10’000 Increments)

e Scaling Factor Denominator is left to 1.0

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

Encoder Evaluation:
Invert Encoder Counting Direction
Scaling Facter Numerator
Scaling Factor Denominator (default: 1.0)
Pasition Bias
Medule Factor (e.g. 360.0%)

Tolerance Window for Modulo Start
Encoder Mask (maximum encoder value)

Encoder Sub Mask (absolute range maximum value)

Reference System

FALSE
0.0001

1.0

0.0

360.0

0.0
OwFFFFFFFF
OxDO0FFFFF

'INCREMEMNTAL'
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11.4.2 Rotary Motors RS01 & RS02

The LinMot RS01 motors (rotary part of LinMot PR01 & PRO2 linear rotary motors) have a single turn absolute
encoder and by default 360’000 Ticks (Increments) per motor revolution.

Therefor the following parameters must be set accordingly:
e Scaling Factor Numerator must be set to 0.001 (=360° / 360’000 Increments)
e Scaling Factor Denominator is left to 1.0

Encoder tab
General NC-Encoder Parameter Sercos  Time Compensation  Online

Encoder Evaluation: |
Invert Enceder Counting Direction FALSE j
Scaling Factor Numerator 0.001
Scaling Factor Denominator (default: 1.0) 1.0
Position Bias 0.0
Module Factor (e.g. 360.0%) 360.0
Tolerance Window for Modulo Start 0.0
Encoder Mask (maximum encoder valug) OFFFFFFFF
Encoder Sub Mask (abscolute range maximum value) CheDO0STEAD
Reference System 'ABSOLUTE SINGLETURN RANGE (with single overflow)' _¥|

Drive tab:

General MNC-Drive Parameter Time Compensation

- Output Settings:
Invert Motor Polarity

FALSE |

Reference Velocity 7200.0
at Qutput Ratio [0.0 ... 1.0] 1.0

- | Position and Velocity Scaling:
Output Scaling Factor (Position) 1.0
Output Scaling Factor (Velocity) 42.91538516558186
Output Delay (Velocity) 0.0
Minirnum Drive CQutput Limitation [-1.0 .. 1.0] -1.0
Maxirnum Drive Output Limnitation [-1.0 ... 1.0] 1.0

- | Terque and Acceleration Scaling:
Input Scaling Factor (Actual Torque) 0.1
Input P-T1 Filter Time (Actual Terque) 0.0
Input P-T1 Filter (Actual Torque Derivative) 0.0
Output Scaling Factor (Torque Setpoint) 10.0
Output Scaling Factor (Torque Offset) 10.0
Output Delay (Torque Offset) 0.0

The Output Scaling Factor (Velocity) depends on the selected Encoder Sub Mask.

Scaling = 125 * 360000 (16#00057E40) / 1048575 (16#000FFFFF) = 42.915385165581861097203347400043
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11.4.3 Rotary Motors EC02

PLC Commissioning

The LinMot EC02 motors have a single turn absolute encoder and by default 524’288 (2419) Ticks (Increments)
per motor revolution.

Therefor the following parameters must be set accordingly:
e Scaling Factor Numerator must be set to 0.006866455078125 (=360° / 524’288 Increments * 10)
e Scaling Factor Denominator is set to 10.0 (=1.0 * 10)

Factor 10 is required to have the full resolution in the Scaling Factor Numerator

General NC-Encoder Parameter Sercos  Time Compensation  Online

|Er1cou:|er Evaluation: |
Invert Enceder Counting Direction FALSE j
Scaling Factor Mumerator 0.006866455078125
Scaling Factor Denominator (default: 1.0) 10,0
Position Bias 0.0
Maodulo Factor (e.g. 360.07) 360.0
Telerance Window for Module Start 0.0
Encoder Mask (maximum encoder value) nFFFFFFFF
Encoder Sub Mask (absclute range maximum value) OheDO0BDO00
Reference Systern 'ABSOLUTE SINGLETURN RAMGE (with single overflow)' ™|

Drive tab:
General MNC-Drive Parameter Time Compensation
Output Settings: |
Invert Motor Polarity FALSE |
Reference Velocity 7200.0
at Qutput Ratio [0.0... 1.0] 1.0
Positicn and Velocity Scaling:
Output Scaling Factor (Position) 1.0
Output Scaling Factor (Velocity) £2.500059604701619
Output Delay (Velocity) 0.0
Minimurmn Drive Cutput Limitation [-1.0 ... 1.0] -1.0
Maximum Drive Cutput Limitation [-1.0 ... 1.0] 1.0
Torque and Acceleration Scaling:
Input Scaling Factor (Actual Torque) 0.1
Input P-T1 Filter Time (Actual Torque) 0.0
Input P-T1 Filter (Actual Terque Derivative) 0.0
Output Scaling Factor (Torque Setpoint) 10.0
Output Scaling Factor (Torque Offset) 10.0
Output Delay (Torque Offset) 0.0
Output Scaling Factor (Acceleration) 0.0
Output Delay (Acceleration) 0.0

The Output Scaling Factor (Velocity) depends on the selected Encoder Sub Mask.

Scaling = 125 * 524288 (16#00080000) / 1048575 (16#000FFFFF) = 62.500059604701618863695968337983
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11.4.4 Other motors

For other motors, the principle is the same to calculate the Numerator, Denominator, and other encoder
parameters as well as the Output Scaling Factor (Velocity)
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11.5 Homing

There are several ways to home an axis.

Following one option by using the MC_Home function block (11.5.1) and a second option by using a LinMot
function block (LM_DSHoming) that controls the drive-based homing (Mode of Operation 6) (11.5.2).

11.5.1 Homing using the MC_Home function block and simulate a reference CAM

The MC_Home function block does not support a block search yet. Nevertheless, it is possible to simulate a
calibration cam by a certain force/torque value of the motor.

A Attention:
To have the ActualTorque feedback in percent (500% = max. torque/force of the motor) at least
firmware 6.10 Build 20210521 or later is required.

The MC_Home function block Options in this example are set to start the search direction negative with 10
unit/s, clear position lag and move away from the calibration cam in positive direction with 50 unit/s.

The calibration cam is set TRUE when the actual motor torque/force is bigger than the set limit in variable
rNC_HomeTorqueLimit (500% = max. motor torque/force).

= # fbMC_Home ARRAY [1..MAX_AXES] OF MC_Home
= @ fbMC_Home[1] MC_Home
# M s REFERENCE TO AXIS_REF Reference to an axis

4 Execute BOOL

*p Position LREAL 2

“p HomingMode MC_HOMINGMODE MC_DefaultHoming

4y BufferMods MC_BUFFERMODE MC_Aborting

= “ Options ST_HomingOptions Beckhoff proprietaryinput

@ ClearPositionLag BOOL setactual and set posi... to same value and ..
4 SearchDirection MC_DIRECTION MC_Negative_Direction
@ Searchvelocity LREAL 10
# SyncDirection MC_DIRECTION MC_Positive_Direction
# Syncvelocity LREAL 50
@ ReferenceMode E_ENCODERREFERENCEMODE ENCODERREFERENCEMODE_DEF.

4p bCalibrationCam BOOL FALSE Beckhoff proprietaryinput

"% Daone BOOL TRUE

F$% Busy BOOL FALSE

T Active BOOL FALSE

"% CommandAborted BOOL

"% Error BOOL FALSE

"% ErrorlD UDINT 16500000000

‘ £5MC_Home [iLoopAxisNr[ 2 ]| .bCalibration 7 is_Ref[iloopAxisNi] . PlcTolc. Con o

The actual torque is visible in the AXIS_REF structure (AXIS_REF.NcToPlc.ActTorque).

: Note:
1 For more details check the example project (link in chapter 11.1 Overview)

Page 128 of 285 11 Drive Profile: Beckhoff TwinCAT 2/3, CoE DS402 NTI AG / LinMot



LinMot®

PLC Commissioning

11.5.2 Homing using the drive-controlled homing (Mode of Operation 6)

To home the axis, the drive-controlled homing (Mode of Operation 6) can be used.

The example project (see chapter 11.1) contains a function block (LM_DSHoming) to execute the drive-
controlled homing.

Solution Explorer - v B RGO Library Manager
1
AE- m-a ﬁE : PROGRAM DriveBasedHomingDemo
= 2 VAR
Search Salution Explorer (Ctrl+ii) P~ : TOMC_Home “IM_DSHoming:
bHomsExecute :BOOL;

m Solution 'LM_CoE_Demo_MC_Home TC3_PR02' (1 project)
rHomePosition :LRBal := 0.0; // Home Position

=] CoEDemo Project
b 3 External Types
I 3 References
3 DUTs
b 3 GVLs
4 [z POUs
4 [ Optional
4 ;% Homin

+] LM_DSHoming (FB)
+) DriveBasedHomingDemo (PRG)

+i] TorqueForceControlDemo (PRG)
4 [ Programs
+F Axes (PRG)
+F] ParameterAccess (PRG)
+F] MAIN (PRG)
4[5 VISUs
b 3 Template
+H] Main
+8[5 CoEDemo.tmc
+dl GlobalTextList
b+l PlcTask (PlcTask)
+58] VisualizationManager
b  OF CoEDemo Instance

he users machine may differ completely.

@ SAFETY 28
& AnALYTICS = 25 [feMC_Home(
» @ o T mus := Rxis_Ref[l],
" := rHomePosition,
Inputs of the function block:
Execute (BOOL) Start drive-controlled homing
HomePosition (LREAL) Position the NC axis actual position is set to after homing is completed
Axis (AXIS_REF) Axis reference of the NC axis

Note:

The LM_DSHoming function block uses several Beckhoff function blocks. The following Beckhoff
libraries are required:

- TC2_Standard (R_TRIG, TON)

- TC2_System (ADSREAD, ADSWRITE)

-TC2_MC2 (MC_Reset, MC_SetPosition, MC_WriteNcloOutput, MC_ReadDriveOperationMode,

MC_WiriteDriveOperationMode)

1]
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11.6 Visualization

The example project contains a visualization to control the NC axis (including the mentioned homing method in
the chapter 11.5.1):

Solution Explorer ARl Main R X
-
@mE- o-a K
IEI AxisID: 1 NG Axis Status
Search Solution Explorer (Ctrl+a) P~

Jog - Jog + Incr: 1.000 mm NC Axis Reset

Operational
DG'_-| Solution 'LM_CoE_Demo_MC_Home_TC3' (1 project) Enable Start Homing

Homed
4l LM_CoE_Demo_MC_Home TC3

— Has Job
SYSTEM D Homing Busy D Homing Error Go To Initial Pos 2 Pas Continous D MNC Error NOT Moving

NRITET Go To Target Pos NC Error ID: 0 moving gw
PLC Home Pos: -2.000 mm Init Pos: 0.000 mm ‘ Targ. Pos: 10.000 mi rna =
4 [ CoEDemo Home Torque Limit 500.0 % Demand Vel: 10.000
4 g=| CoEDemo Project Setpoint Pos: 0.833 Torque Limit 500.0 %
3 External Types Actual Pos: 0.833 Torque ActValue: 22 %
I [:3) References

3 DUTs
b [3 GVLs
b [3 POUs
A [ VISUs
b [d Template

ﬁ Main

E_'g CoEDemo.tmc
@ GlobalTextList

11.7 Drive Reset

To acknowledge an error of a CoE drive the function block MC_Reset must be used on TwinCAT systems.
This function block is part of the Beckhoff library TC2_MC2 (TwinCAT 3) / MC (TwinCAT 2).

Solution Explorer w 0 X EENET]

i T 1 PROGRAM Axes
Qe o-a s B (e
Search Solution Explorer (Ctrl+ Q) P~ 3 iLooplxisNr : INT; (‘Loop counter
lﬂ'_-| Selution 'LM_CoE_Demo_MC_Home_TC3' (1 project) - : - o .
4 “2 LM_CoE_Demo_MC_Home TC3 :bM:_Pcwer : ARRM[_ MR RKES] OF I:.I.._Pcwer:
P .ﬂ SYSTEM & fbMC Home : ARRAY[l..MRX RXES] OF MC Home;
b e 7 | £bMC Reset : ARRAY[1..MEX EXES] OF MC Reset; |
g PLC g fbMC_Jog : ARRAY[1..MRX RXES] OF MC Jogr
5 LhMC Movehbsolute: ARRAY[Ll..MRX RAXES] OF MC Movelbsoluter
4 @_E_?EDE"”D ) 10 fhMC MovelbsoluteInit: ARRAY[1..MAX AXES] OF MC_MoveRbsclute;
4 il CokDema Project 11 £bMC_MovelbsoluteCycle: ARRAY[1..MBE AXES] OF MC Movelbsolute;
[J External Types 12 END VAR

P[5l References =
3 DUTs
b 3 GVLs
4[5 POUs
4 [ Programs
E ParameterAccess (PRG)
] MAIN (PRG)
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11.8 Asynchronous Parameter Access

Parameters of the LinMot drive can be accessed using the Beckhoff function block FB_EcCoESdoRead and
FB_EcCoESdoWrite which are part of the Tc2_EtherCAT (TwinCAT 3) / EtherCAT (TwinCAT 2) library.

More information about this function blocks can be found in the Beckhoff Information System:
http://infosys.beckhoff.com (search for FB_ EcCoESdoRead & FB_EcCoESdoWrite).

Example calls of this function blocks can be found in the example project.

1 PROGRAM Farameterhccess
= 2 VAR
2 iLoophxisNr :INT; (*Locp counteri}

fbGethxisimsAddr : ARRAY[1..MRX RXES] OF FB_GethAxisimsAddr; (* Get the NetID and the Port of the drive linked to the NC axis by AxisID 4)
T CoERead :ARRAY[1..MRX RXES] OF FB EcCoESdoRead:;
2 CoEWrite :ARRAY[1..MRY MXES] OF FB EcCoESdoWrite;
10 TUEID :ARRAY [1..MRX RXES] OF WORD;
11 SubIndex :ARRAY [1..MRX RXES] OF BYTE;
1z DataIlN :ARRAY[1..MRX RXES] OF DINT;
13 DatalUT TARRAY[1..MRX R¥ES] OF DINT:
14  END VAR
-
(* Read parameter

= 3 CoERead [iLoopAxisNr] (
22 sNetld:=g_aDrive_Amshddr[iLoophxisNr].netld,
nSlavelddr:=g_alrive_ AmsAddr[iLoophAxisNr].port,
40 nIndex:= 16#2000 + UPID[iLoophkxisNr],
41 nSubIndex:= SubIndex[iloopixisNr], (*=.g. 16#01 = Access RAM Valus‘)
4z pDstBuf:= ADR (DataIN[iLoophAxisNr]),

43 cbhBuflen:= SIZEOF (DataIN[iLoophxisNe]),
44 LExecute:= ,
45 tTimeout:= ,
4 LBusy=> ,
47 bError=> ,
45 nErrld=> };
43
50 (* Write parameter
= 52 CoEWrite [iLoophxisNe] (
3 sNetld:=g_aDrive_imsAddr[iLoophAxisNr].netld,
: aDrive AmsAddr[iLoopAxisNr].port,
§£2000 + UPID[iloophxisNr],
S5€ njubIndex:= SubIndex[iLoopAxisNr], (*s.g. 16#01 = Access RAM Valus*)
57 pSrcBuf:= ADR(DatalUT [iLooplxisNr]),
2 cbBuflen:= SIZEOF (DatalUT [iLoophAxisNr]),
bExecute:= ,
tTimecut:= ,
€1 bBusy=> ,
€2 bError=> ,
nErrlid=> j;
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sNetID, nSlaveAddr: AmsNetID & port of the drive.
These can be read using the function block FB_GetAxisAmsAddr which is part of the
Beckhoff library Tc2_NC (TwinCAT 3) / TcNC (TwinCAT 2).

nDriveNo: NC axis ID

nindex: Parameter address to be accessed = 16#2000 + UPID
(E.g., Maximal Current (UPID 16#13A6) [ nindex = 16#2000 + 16#13A6 = 16433A6)

nSublindex: The following commands can be performed
(See user manual 0185-1103 for more information > search on http://shop.linmot.com)

SDO Service Index Subindex Description

Read 2000h+UPID 0x01 Parameter UPID read RAM value
Write 2000h+UPID 0x01 Parameter UPID write RAM value
Read 2000h+UPID 0x02 Parameter UPID read ROM value
Write 2000h+UPID 0x02 Parameter UPID write ROM value
Read 2000h+UPID 0x03 Parameter UPID read minimal value
Read 2000h+UPID 0x04 Parameter UPID read maximal value
Read 2000h+UPID 0x05 Parameter UPID read default value
Write 2000h+UPID 0x06 Parameter UPID write RAM and ROM value
Write 2000h 0x07 Parameter Default OS SW instance
Write 2000h 0x08 Parameter Default MC SW instance
Write 2000h 0x09 Parameter Default Intf SW instance
Write 2000h 0x0A Parameter Default Appl SW instance
Write 2000h 0x0B Reset device

pDstBuf, pSrcBuf: Address to the variable containing the value to be read / written (must be of size 4 Bytes!)

cbBufLen: Size of the variable of the value to be read / written (must be of size 4 Bytes!)

A Attention ROM Access:
Intense use of writing into the ROM memory can reduce the lifetime of the drive memory!
More details can be found in the Drive Configuration Over Fieldbus (0185-1074) user manual
> see chapter Documentation / User Manuals

Note:
Use FB_EcCoESdoRead & FB_EcCoESdoWrite from Beckhoff to access drive parameters.

size 4 Bytes (e.g., datatypes DWORD, DINT, UDINT).
If you access a parameter/variable of a different size (e.g., INT, SINT, ...) then make a typecast
afterwards.

[ ]
1
0 For every access (read or write) the length of the variable connected to pDstBuf/pSrcBuf must be of
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11.9 Add Positive and Negative torque/force limit (0x1711) to the Process Data

It is possible to add additional Process Data to PDO for cyclical write access. The additional Output
Torque/force Limits (OX60EO0 & 0x60E1) control the Maximal Current Positive (UPID 13FCh) and the Maximal
Current Negative (UPID 13FDh) of the drive cyclically by adding the PDO 0x1711 in the PDO Assignment.

Solution Explorer - 8 LM_CoE_Demo_MC_Home_TC3 & X Main
e T 4
G & o-d f |E| General EtherCAT DC Process Data  Plc Statup  CoE-Online  AcE -Online  Online
Search Solution Explorer (Ctrl+) P~ Sync Manager- POO List:
m Solution 'LM_CoE_Demo_MC_Home_TC3' (1 project) ] ]
4 “J LM_CoE_Demo_MC_Home TC3 SM  Size Type Flags Index Size Name
b _ﬁj SYSTEM 0 128 MbxOut Ix1AD2 16.0 Cylic Mode Inputs
I MOTION 1 128 Mhig I 0 1AD3 14.0 Cylic Mode Inputs 2
B pLC 2 18 Qutputs Oe1A12 14.0 Cylic Inputs
SAFETY 3 14 Inputs Me1AZ20 0.0 User. Defined Inputs
W ftetcs BIBID 40 ot oo
4 @ 10 J nput DemVel
y 4‘% Devices O 1B11 40 Input ActVel
B 1812 4.0 Input ActVelFilt
4 = Device 3 (EtherCAT) < >| | m1B28 40 Mon Chamel 1
*B |mage
*B |mage-Info FDO Assignmert (x1C12): PDO Cortert (Cx1AD2):
b2 SyncUnits L a:‘lg‘gg = Index Size Offs Name
b Inputs mieE 6041-00 2.0 00 Statusword
b M Outputs | [EAa71 | (x6064:00 4.0 20 Position actual value (ur
b InfoData e x1BSA00 40 60  DemandPostion
4 M Drive 1 (C1250-DS-XC-15) / L m;zA (1B893:00 4.0 10.0 DemandCurrent
B Cylic Mode Inputs 2 Mk 1728 (x6061:00 1.0 14.0 Mode of Operation displ
b [ Cylic Position Velocity Torque Mode — s = in 1R =
4 Torque/force limits Download Predefined PDO Assignment: (none)
» Positive torque/force limit W 1
;r Negative torque/force limit o9 feslanment R
E] 9 PDO Configuration
p [ WcState Sync Unit Assignmert ...
B [ InfoData
Note:

pud o

The maximum Torque/force Limit value is 5000 (500.0%) and corresponds to the maximal Current of
the connected motor. The value 1000 (100.0%) corresponds approximately to the nominal Current of

the motor.

Example 1:

Torque/Force Limit Positive: 1000 (100.0%)
Motor Maximal Current: 75A

= Max. Current Positive: 1.5A
Example 2:

Torque/Force Limit Negative: 5000 (500.0%)
Motor Maximal Current: 75A

= Max. Current Negative: 7.5A

Note:

1]

Torque/force Limit value is supported from xml version V1.8b7 with Firmware Build 6.8 Build
20190315 and newer.
General EtherCAT  DC Process Data Statup  CoF - Owline Online MC: Online M1

Name: |Drive 6 (C1250-D8<C-05) | g[8 |

Object ld: 0x03020006
Type: C1250-D5-+C-05 ¥1.8b7
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[N LILD R LM_CoE Demo MC_Home TC3

Lo frE T e Trie VIR manl File Search Drive Services Options Window Tools Manuals Help
Expression Type Value 1= ¢ o = | & | | Ds402 Demoon COMSDEVELDRI v 5, > |l & | F | % | Y H S B @ A 5
¥ @@ g_aDrive_AmsAddr ARRAY [1,.MAX_AXES] OF ST_... @ Project s = 4 x @ ‘
= @ nxis_Ref ARRAY [1..MAX_AXES] OF AXL.. ~ {lif Module: 4047.83H.004: DS402_Demo L
= §@l iAxisTorquelimitPos ARRAY [1, . MAX_AXES] OF INT ~ 8 D3402_Dema an COMS (DEVELOPER) Hame Vale RawData Vakee... | UPID
@ isxisTorquelimitPos[1]  INT 1000 | Control Panel :FF Constant Force oA 00000000k 0A 133Ch
= (@ PdsTorquelimitNeg ARRAY [ .MAX_AXES] OF INT v {Ea] Parameters FF Friction oA oouannnDh o 1350k
“ iAxisTorqueLimitNegl] | INT 5000 | FF Spring Compenzation 0&dm 0000k 0a&/m  139Eh
- e __ ‘\ “FF Damping 0AAms] 0000k D& 13Fh
~Fnable ARRAY [1.MAX_AXES] OF B00L * FF Acceleration 0 BAmis"2) 0000k DA 13400
* “ BNC_Home ARRAY [1..MAX_AXES] OF BOOL LS;:lru']g Zero Position 0mm 00000000k 0 mm 1341h
# @ rNC_HomeTorquelimit ARRAY [1..MAX_AXES] OF REAL “P Gain B Admm n0ach G4l 1382
+ @ rNC_GenerslTorquelimit  ARRAY [1..MAX_AXES] OF REAL D Gain 12 4/[més) 00758h 1244, 1383
¥ @ bNC_Reset ARRAY [1..MAX_AXES] OF BOOL "D Fiter Time 500 us 01Fdh S00us  134Bh
+ @ bNC MoveAbsExecuts ARRAY [1,.MAX_AXES] OF BOOL _lGain 50 A4 01Fdh S04 134dh
# @ bNC_MoveabshnitBxectte  ARRAY [1..MAX_AXES] OF BOOL Inwegrator Limic TaA 00001D4Ch 754 135h
+ @ bNC JogP ARRAY [1..MAX_AXES] OF BOOL {E] Cortrol Parameter SetB Lzl Currerd THA 00001DACh
+ g bNC_JogN ARRAY [1,.MAX_AXES] OF 50OL [E] Advanced Settings Mak!mal Current Pnsltwra 258 00006748
= = -[E] Speed Limiter tdaximal Current Megative BA 00006148k
& e
b NC_Homepos ARRAY [1..MAX_AXES] OF LREAL 5] Current Contraller Floise D eadband width Omm 0000k
+ f@ NC_InitialPos ARRAY [1..MAX_AXES] OF LREAL » B Enors & Warrings
# @ rNC_TargetPos ARRAY [1..MAX_AXES] OF LREAL {E] Protected Technolagy Functions
¥ (@ rNC_Demvel ARRAY [1..MAX_AXES] OF LREAL E] Wizard Parameters
+ (@ NC_Joglner ARRAY [1.,MAX_AXES] OF LREAL i;flh MEEE 'Enx;z‘zﬂck
+ @ bDrv_Reset ARRAY [1.,MAX_AXES] OF BOOL o q'%lia;‘:;
+ @ bTwoPosCycleEnable ARRAY [1.,MAX_AXES] OF BOOL "] User Defined
+ ” iTwoPosCycleState ARRAY [1..MAX_AXES] OF INT 0% S\ Operating Hours / Time
@ Max_axEs USINT (CH 05 5\ Message/Eror (
05 5W Trap
05 5% Monitoring |nformation Window
03 5w/ H Configuration | @Inln t obor \wizard The Motarwizard was not used, the Mator is only defined by PrP.
05 HashValue
Attention:

Make sure, that the torque/force limit is not 0. Otherwise, the motor cannot move with a current of OA.
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11.10 Add Additional Parameters or Variables to the Process Data

LinMot®

It is possible to add additional parameters or variables of the drive to PDO for cyclical write or read access.

Example 1: Read the Min. Motor Temperature reserve (UPID 1C00h) of the drive cyclically by adding it into the
User Defined Inputs (0x1A20):

=B Project

~ @ Unnamed, IF; 192,162,110 [USER

g Control Panel
Parameters

v @ Wariables
[E] User Defined

05 5w Operating Hours /-
=| 05 5w Message Emor

05 54w Hw! Configuration
05 Hash Yalue

0S5 5W Status

05 5w Keps

MC S Dwarview

MC S Matar

MC 54w =13 Eqt Sensor

MC 5w Control
MC S Status

ML 5% WA interpolatdr
MC S Curve

M S'w Monitaring
MC S Errors

MC S Encoder Cakd
MC S Motar Diata She
MC 5 Command T able
MC 5w Farce Caontrol
EtherCaT Ciad0z2
EtherCAT Citd0Z2: EoE
EtherCAT Cidd02 Ciad02 F
EtherCAT Cid02:Mailbox o
EtherCAT Cidd02P00 cor
EtherCAT Cisdlz2:PDO Obj

[E5] EtherCAT Cidd0ZRT Cig b
----- EtherCAT Cigd0Z:NC Mody
----- EtherCAT Cidd02ADS Mor

& | E & | @ | Unnamed. IP192168110USER) v |5, ¥ ([l o || X | Y HIA B0 ASTE| @ G
0 e | = - - 1 | @@
Mame Yalue RawmD ata UFID Type Scale
Mator Hall Sine JA2TTITIEY 02EEh 1BECH SintlE 0.004882813V
Mator Hall Cosine 0874023527 00B3h 1BEDR SintlE 0.004882813V
Mator Hall Check Lewvel 2563711193y 020Bh 1B72h Sint1e  0.004882813W
Matar &ctual Position 24.004 i 00034348h 1874k Slnt32 0.0007 mirm
Matar Actual Velocity -0.000266 s FFFFFEFER 1B75h Slnt32 1E-6 mi's
Mator Angle 148. 749389645438 BIC7h 1B73h Ulnt16  0.0054331640625
Mator Angle in Revalution 870380859375 ° 1BE4h Sint32  0.0054931640625
Mator Corection Angle -0.791015625 * FF70h 1BESh Sint16  0.0054931 640625
Commutation &ngle 1B71h UInt16 0.0054931640625
ator Hall Switch U FalLSE Ok 1BEEh Boal
Moator Hall Switch FaLSE Ok 1BEFh Boal
otor Hall Switch w FaLSE Ok 1B70h Boal
Matar Power Loszes 0w 00000000+ 1BDDh Uint32 01w
Matar Power Loszes Phi 0w 0000k 1BDEh Sint1E 071w
Mator Power Losses Fha 0w 0000k 1BDFh Slnt1g 01w
Calculated ‘Winding 'wam Temp 100+c 03E8h 1BDEh SintlE 01-C
Calculated “Winding Errar Temp 110°C 044Ch 1BDER Sint16 01°c
Full Mator Madel PH1 Winding Temp 254°C OOFEh 1BE4h St 01°C
Full Mator Madel Ph2 Winding Temp 254°C OOFEh 1BESh St 01°C
Full Mator Madel Phl Sealing Compou...  25.4°C 00FEh 1BEEh Sint16 01°c
Full Motor Maodel Ph2 Sealing Compou...  25.4°C 00FEh 1BETh Sint16 01+c
Full Mator Model Housing Temp 284°C O0FEh 1BESh Sint16 01-C
Full Mator Model Mounting Temp 284°C O0FEh 1BESh Sint16 01-C
Temp Environment 28 00F&h 1BEdh Sint1E 01-C
tax Read Out Mator Temp 25.4901960784314 °C 0040k 1BF3h Ulnt16  0.9803921568627
Moator Temp Ph2 25.4901960784314 °C 0040k 1BF4h Ulnt16  0.9803921568627
ator Temp Phl B0 °C 0000k 1BFSh Ulnt16  0.9803921568627
Mator Temp Ph1 + B0 T 0000k 1BFEh Ulnt16  0.9803921568627
Phase Resistance Phi 1.53 Ohm 00953h 1BEFh Ulnt1e  0.01 Ohm

haze Resistance Pha 1.5:3 Ohm 0095h 1BFOh Ulnti6  0.01 Ohm

Min. Motor Temperature regerve B4E°C 0286h 1C00R Sint16 01°c I
M auimal Farce [ 00000000k 1BEOK Sint32 01N
Actual Force oM 00000000k 1BFFh Slnt32 01N
awimal Torque 2381044 Nm 002454F 4h 1BEEh Sint32  1E-EMm
Actual Torque OMm 00000000k 1BBFh Slnt32 1E-E Mm

Name: Min. Motor Temperature reserve
UPID: 1CO00h
Type: Sint16 = INT
Scale: 0.1°C
1. In the Process Data select 0x1A20 User Defined Inputs from the PDO List.
2. Right-click on the empty line where only an offset is shown
Solution Explorer RN 111 CoE Demo MC_Home TC3 = X
@E- - K General EiherCAT DC  ProcessData Flc  Statup CoE-Online AoE-Oriine Online  NC:Online  NC: Functions
Search Solution Explarer (Ctrl+ P- Sy Manager o Lt
137 Solution 'LM_CoE_Demo_MC_Home_TC3' (1 project) o T T el P — -~ T
ull LM_CoE_Dx MC_H ]
‘ ;':J &EVDSTEMEW’ e 0 12 bxout B1A02N_ 160 Cyiic Mods Inputs F 0
b [ Momon 1 128 Mbxin 01803 0 Cyic Mode Inputs 2 F 0
b PLC 2 18 Outputs I1A12 14 Cylic Inputs F o
8 SAFETY 3 Inputs 1220 00 N User Defined Inputs R | 0
@. ANALYTICS 01808 80 Config Module F 0
A D 7o 1B10 40 Input DemVel F o
4%, e 3| | A : o
. —‘vP:v‘w:qeaBe(EtherCATJ PDO Assignment (B 1C13): PDO Cortent (b 1A20): \
+m \maze—lnfu %g}igg Al lindex Sze Offs Name Type Default (rex)
b 2 SyncUnits 0.0
3 Inputs [Zl- Ctrl+Shift+A
b Outputs
b @ InfoData Heass v
] -DS-XC-
4 b- D"vce;“ﬁjf:fe?nspﬁ 215) Download Predefined PDO Assignment: {none]
User Defined Inputs PO A“'g"m”_“ Lozd PDO info from device
b W Cylic Position Velocity Torque Mode £41PDO Configuration e
b W Torquefforce limits
[,
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3. Inthe Edit PDO Entry window enter the name, the UPID as Index and set the Data Type to INT (as the
Min. Motor Temperature Reserve is of type SINT16)

Edit Pda Entry

M arme: | it Temp

Index (hes}  [1C00

| [71e8 | Cancel

Sub Index:
Data Type: INT

Bit Lentgh: 1B

P ]

From Dictionary:

|

bes

(0=6040 - Controlword
0=6041 - Statusword
[B0ED - Mode of Dperation

0B074, - Target position
0=607C - Home offset

06038 - Homing method
B094, - Homing acceleration

[xE0E1 - Mode of Dperation display
0x6062 - Position demand value
(B0E4 - Position actual value [ units |

0x60FC - Position demand intermal value
0«E0FF - i

Target velocity

4. Click OK to finish

Example 2: Write the Maximal Current (UPID 13A6h) of the drive cyclically by adding it into the User Defined
Outputs (0x1620):

=1 EtheiCAT Ciad02

Name: Maximal Current

UPID: 13A6h
Type: SiInt32 = DINT
Scale: 0.001A

hta | H & | B | Unaned IP: 132188110 USER) © % T [ ¢ [ F | K|t EQEGASE| D ©
Project A | (1354 a
@i' Urnamed, IP: 192.165.1.10 [USER) C.d |‘/ X ® |
& Control Panel M amme Walue Raw Data Value.. UPID Type Scale
{Ed Parameters “FF Canstant Force 0 00000000k 04 139Ch Sint3z 0.001 &
=] 03 “FF Friction 04 00000000 04 1390h Sintaz 0.001 4
v {E] Mation Control S/ “FF Spring Campersation 0&/m 0000k 0&/m 139k SlrtlG 14/m
{E] Diive Configuration “FF Darping 0 A4(mds) 0000k 0A4..  13%h SInt6 0.01 Admés)
:g ';";‘t':'hﬁzz:'“gn“:;::l FF Acceleration 0&dmds"2) 0000k DA, 1380k UIntE 0007 A4m...
) P Spring £ero Pogition 0 mm 0000000k 0 rom 1381k Slnt32 0.0001 mm
9 :g poten niesce P Gain 5 &/mm 0032h 5AL.  1342h UInt1s 0.1 Admm
= Foedback Selaction D Giain 104/ mds) 004k 1044 1343k UlnHE 01 &dmds)
. [ Filter Time 2000 us Q0C2h 200us 1348k Ulnt1E Tus
Cirl Par Set Selectian [
] Control Pararmeter Set & (Gan 0 & /[mm’s] 0000k 04/ 1344k UlntE 0.1 A4 mm*s)
] Control Parameter Set B Lrhearator L 1354 000024BCh 1354 1345k Stz 00014
E] Advanced Satiings | Masimal Curent 1364 000034BCH 1354  1346h Sintaz poota |
-E] Cunent Contraller . I amimal Curent Fositive A UO00eT A5k Ua T3FCh slntasd NG
[E] Enors & Wamings . M aximal Current Megative 254 000061 48h 0a 13FDh Slnt32 0001 A
=] Protected Technolagy Functior Noize Deadband Width 0.07 mm 0064k 001, 1347k UInt1E 0.0001 mm
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1. In the Process Data select 0x1620 User Defined Outputs from the PDO List.

2. Right-click on the empty line where only an offset is shown

Solution Explorer LM_CoE_Demo_MC_Home_TC3 & X
ey o
Q =5 @©- g "E General EtherCAT DC Process Data  Pic Statup CoE-Online  AcE-Online Online MC:Online  NC: Functions
Search Solution Explarer (Ctrl+i) P~ Syme Manager: 0 Lst:
m Solution 'LM_CoE_Demo_MC_Home_TC3' (1 project)
4 il LM_CoE_Demo_MC_Home_TC3 SM Sze Twmgf Fags Flags Mo [su
[ ﬂ SYSTEM o 128 Out 0
3 @ MOTION 1 128 bxin User Defined Qutputs 2 0
b m PLC 2 18 Outputs I Config Module F 0
@ SAFETY 3 1 Inputs 1710 40 Max Current Set A F 0
ﬂ ANALYTICS 1711 40 Torqueforce limits F 2 0
. 1728 40 Par Channel 1 F ]
4 E Vo
. 1729 40 Par Channel 2 F o
4 % Devices 3 | re————— = a
— .
.= P:" ST PDO Assignment (x1C12) PDO Cortent (3x1620) \
Image = =
*B |mage-Info Index Size Offs Name Type Default (hex)
b 2 SyncUnits |
b Inputs 3 Add New ftem... Ctrl+Shift+A
b W Outputs 101711
b [ InfoData [Clox1728 hd
4} Drive1{C1250-D5-XC-15) =
Download Predefined PDO Assignment: (none)
3 Cylic Mede Inputs 2 P00 As: "
b W Cylic Position Velocity Torque Mode = Sianms Load PDO info from deviee
- PDO Corfiguration
M User Defined Outputs Sync Unit Assignmert.
b B Torque/force limits
b B WeState Name Online Trpe Sze  »Addr. In/Out UserlD Linkedto
P [ InfoData
IS — " v aze3 T an in [ R

3. Inthe Edit PDO Entry window enter the name, the UPID as Index and set the Data Type to DINT (as the
Maximal Current is of type SINT32)

Edit Pda Entry *
M ame: | M awimnal Cument |
Indes (hex)  [1386 EED | Cancel
Sub Index: l:l

Data Type: DINT ~

Bit Lentgh: 24 $

From Dictionary:

0x6040 - Controhword

046041 - Statusword

0xE060 - Mode of Operation

0xB061 - Mode of Operation digplay
046062 - Position demand value
0xE064 - Position actual value [ units |
0xB07A - Target position

04607C - Home offset

0xE09% - Homing method

0xB094 - Homing acceleration
04B0FC - Position demand internal value
0«B0FF - Target velocity

4. Click OK to finish
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Now you can see both added parameters in the solution tree and link them:
* 0 x

Solution Explorer
@ o-a &=
Search Solution Explorer (Ctrl+i) P~

DO'_-| Solution 'Lh_CoE_Dermo_TC3' (1 project)
a Iin] LhA_CoE_Dermo_TC3
bl SYSTEM
b MOTION
b [ PLC
| SAFETY
& anarmics
4 VO
4 ﬁé Devices
I == Device 1 (EtherCAT)
4 == Device 5 (EtherCAT)
*B Image

2B age-Info
2 SyncUnits
Inputs

B Outputs

& InfoData

- Drive 6 (C1250-

|4 Cylic Mode [nputs

4 User Defined Inputs
e ¥ Min, Temp Reserve

I [ Cylic Position Welocity

4 [ User Defined Outputs
e [ Maxirnal Current

b [ Torquefforce limits

P O WoState

I [ InfoData
4 ﬁ’ Mappings

N v v v

Variable Definition in the GVLs

iMotorSensorTenp AT %I* ARBAY[L..HMix A¥ES] OF IHT:
uiMaximal Current AT %0% :ARRAY[1..Max 4XES] OF DIHT :
uiForcelimitPos AT 0% :ARRAY[1..M4¥ AXES] OF UIHT :
uiForcelimitMNeg AT %0% :ARRANY[ 1. .Max AXES] OF UIHT :

[MiX AXES(10007]; (#14%)
[MaX_AXES (50001 ] (£5008%)
[MiX A¥ES (500011 (#5008%)
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11.11 Using the Closed Loop Force/Torque Control Technology Function

This chapter shows an application example of how the technology function closed loop force/torque control
inside the LinMot drive can be used.

This chapter does not cover the general setup of force/torque sensor and the according control loop
parameters. Please check the according documentation.

Attention:
To use closed loop force/torque control the technology function TF-Force Control (0150-2503) is
required. Check the manual for more information: https://shop.linmot.com/E/product/0150-2503

Attention:
Drive firmware 6.10 Build 20210521 or later is required.

Note:
This example was done using the rotary part of a LinMot PR02 Linear Rotary Module with torque
sensor. Nevertheless, the same principle is applicable for linear motors with force sensors.

See Appendix Il: Basic Closed Loop Torque/Force Control Loop Tuning

e b P

11.11.1 Drive Setup

To enable the closed loop/force control in Mode of Operation 10 (CST) UPID 2070h must be set to “Closed Loop
Force/Torque Control Mode”:

Iﬂ:,, i DS402_Demo on COMS [DE'\-"ELDPEH] Mame Walue  HawData  Value [Rak]  UPRID Type
Q Control Panel " Curent Command Mode s 00dk Qff 2070k Ulnt16
N - Parameters - Force/Torgue Contral Mode s ook 0ff 2070k Ulnt16
&l 03 | " Closed Loop Force/Torque Contiol Mode P 0002k On 2070h  Ulnt1g

{Z£] Maotion Contral S'w
w [E] EtherCAT Ciad02
Diz-/Enable
{E] Station Alias
L [E] Monitaring Channels
E Parameter Channels
{Z] PDO Configuration

(2] Object Inspector X

Object Type UInt1E R adioChild
~ [=] ML Configuration l P | |
ii -[E3 Operation Maode 10 Config Child Mame |Elosed Loop Force/Tarque Control Mode |

Q va-[%legunnectmn Timeout Child Value |DEID2h |
{&l Osciloscapes Farent Mame | Operation Made 10 Canig |

Messages

% Erare ° Parent UFID |2U?Uh |

Curves Diescription In Operation Mode 10 the closed loop forcetorgue

~fE Command Table control mode is activated, the setpoint iz given relative,

R000 corezponds to the mawximal forcetorque.

[ Opern Object Inspectar after Login tore. .. Cloze

: Note:

1 If an open loop force/torque control is enough for the application (less accurate and influenced by
mechanical properties) one can also us “Force/Torque Control Mode” which sets the requested
current.
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11.11.2 PLC Setup

Make sure that the input and output scaling factors for torque are set correctly in the NC axis:
LM_CoE_Demo_MC_Home TC3 & X

Solution Explorer =

- oo g
ar & o-a K |E| General NC-Drive Time Compensation
Search Solution Explorer (Ctrl+ Q) P~
m Solution 'LM_CoE_Demo_MC_Home_TC3' (1 project) | -
4 gl LM_CoE _Demo_MC_Home TC3 Sl Sy
3 _ﬁj SYSTEM Invert Motor Polarity FALSE
4 [ MoTION Reference Velocity 22000
4 [ NC-Task 1 5AF at Output Ratio [0.0.... 1.0] 10
[ NC-Task 1 SVB — : :
+@ lmage Position and Velocity Scaling:
[ Tables OQutput Scaling Facter (Pesition) 1.0
@ Objects Output Scaling Factor (Velocity) 1250
B
4 foes Qutput Delay (Velocity) 0.0
4 Axis 1
:"'&'SEM Minimum Drive Output Limitation [-1.0 ... 1.0] 10
b Inputs Maximum Drive Output Limitation [-1.0 ... 1.0] 1.0
b Bl Cutputs Torgue and Acceleration Scaling:
||nput Scaling Factor (Actual Torque) 0.1
b Iy lCtrI - Input P-T1 Filter Time (Actual Torque) 0.0
nputs
b Ostputs Input P-T1 Filter (Actual Torque Derivative) 0.0
[ PLC Output Scaling Factor (Torque Setpoint) 10.0
_-_:E? SAFETY Qutput Scaling Factor (Torque Offset) 10.0
lﬂ ANALYTICS Output Delay (Torque Offset) 0.0
Pl [Ffo]
: . OQutput Scaling Facter (Acceleration) 0.0
4 ¥ Devices
4 B= Device 3 (EtherCAT) Qutput Delay (Acceleration) 0.0

Note:

i

The torque unit is in 0.1 percent [%].

Decimal 5000 reflects 500% = motor maximal torque/force.
Torque Actual value (object 0x6077) and Target torque (object 0x6071) are used to read and write the

torque/force of the motor in percent.

Therefore, the input scaling factor must be 0.1 and the output scaling factor must be 10.

A Attention:
This example requires the drive PDOs setup as shown in chapter 11.3.3.
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11.11.3 Example Sequence

The example project from chapter 11.1 contains an example sequence TorqueForceControlDemo following
that shows how a closed loop force control process could look like.

In the example the axis is controlling a rotary motor.

A Attention:
This example should not directly be used as it is shown!
Please adapt it to your machine and error handling concept.

Tested using:
- TwinCAT target version V3.1 Build 4024.32
- LinMot C1250-DS-XC-1S drive with Firmware 6.11 Build 20220628

1 PROGRAM TorqueForceControlDemo

2 VAR

3 fbMC_TorgqueControl ‘MC TorqueControl:
4 fhMC_MoveRbsolute :MC_Movelbsolute;
5 fbMC MoveVelocity :MC MoveVelocity;
€ fbEMC Halt :MC_Halt;

7 fhMC Resst :MC_Reset;

rTargetTorque
10 rLimitTorgque
11 rSearchSpesd
1z2 rSesarchiccDec
13 rFastSpeed
14 rFasticclec
= rStopDec
1& rDistance
1 r3moothJerk
13 rStopderk

a State
21 Execute

23 Error
24 ErrorlId
25 ErrorState

27 Axis :hxis Ref;

25 ExecuteQffTrigger :F_TRIG;

5 example)

Ny

ntral inside the Arive w
ncrol inside che drive |

e imnlementation on Ehe nsers machine mav differ comnletsTlw
=] cMENCact n on Coec § MACnine I airt mpLe

=! A proper implementation o user
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12 Drive Profile: Beckhoff TwinCAT 2/3, SoE (Outdated)

A Important Note:

For new applications with Beckhoff PLCs LinMot recommends using LinMot drives with CoE
(DS402/CiA402) interface.

See chapter 11 Drive Profile: Beckhoff TwinCAT 2/3, CoE DS402

12.1 Overview

This chapter shows how a LinMot drive with Servo Drive Profile over EtherCAT (SoE) interface
(e.g., C1250-SE-XC-1S) can be integrated and setup in a Beckhoff TwinCAT environment.
For this example, TwinCAT 3 is used. The steps are generally similar for TwinCAT 2.

Download:
Example projects can be downloaded from:
http://download.linmot.com/plc_lib/examples/Beckhoff SoE/ (named LM_SoE Demo_TCx_...)

. F«

[EfETE"S
{[!p‘f}

W it
A, 2

additional device (s)

___
TR

Image Source: http://www.beckhoff.com/

EtherCAT is the real-time Ethernet network originally developed by Beckhoff. The LinMot acts as Slave in this
network and is implemented with the standard ASIC ET1100 from Beckhoff.

For further information on the EtherCAT fieldbus please visit:
http://www.ethercat.org/
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12.2 Configuration and Connection of the LinMot Drive

The LinMot drive is configured using the LinMot-Talk software:
http://www.linmot.com/download/linmot-talk-drive-configuration/

12.2.1 Motor Configuration

It is assumed that the motor connected to the drive is already configured.

Use the Motor Wizard inside LinMot-Talk to setup the motor (Menu -> Drive -> Motor Wizard):

o Lt ip1s21ea 190 USER) v P> W o | BB [N eE &

Make sure that you select a homing mode in the Motor Wizard as with the SoE interface a drive-based homing
is possible (e.g. Mechanical Stop Negative Search):

ﬂ Motor Wizard EI@

Step #/9: Homing |

-

Home Poszition S5earch Move

Speed: 0.01 mys

m

Mode: Mechanical Stop Megative Search i w

B—

Derived Settings Value Comment

T
7l

Cancel

Help ‘ < Back || Mext =

0 See Appendix |: Basic Position Control Loop Tuning
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12.2.2 XML File

Install the XMLfile that is part of the LinMot-Talk software/firmware you are using.
The most recent device files are always part of the newest LinMot-Talk software. They are located by default:
e EtherCAT SoE: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\EtherCAT_SoE\XML

12.2.3 EtherCAT Connection

The drive is connected to the EtherCAT network using the X17 (IN) & X18 (OUT) connectors.
The below pictures show the ports of an E1250-SE-UC drive. On all other LinMot drives supporting EtherCAT
SoE the ports are named the same (X17 & X18) but they may be placed differently on the drive housing.

X17 -X18 RealTime Ethernet 10/100 Mbit's

X17T RTETH In (Beckhoff: EtherCATIN, from PLC)

(Beckhoff: EtherCAT OUT, to next
device)

X18 RT ETH Out

RJ-45

\\\\\\.\
AN
AN,

1

i

 wEmcRReRE

S

iy T

X17

In PLC/
Master

X18

Other Devices
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12.3 PLC Setup

12.3.1 EtherCAT Device Description File XML

The EtherCAT device description file (XML) is located by default in the LinMot-Talk installation path:
C:\Program Files (x86)\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\EtherCAT_SoE\XML

Copy this file to your local TwinCAT installation path:
o C:\TwinCAT\lo\EtherCAT\ (for TWinCAT 2)
o C:\TwinCAT\3.1\Config\lo\EtherCAT (for TWinCAT 3)

i Note: You may have to restart the developing environment to have the new XML file to be recognized.

12.3.2 Scanning the EtherCAT for new Devices
Follow these steps to add the LinMot drive to your Beckhoff PLC.

1. Restart your PLC into the Config Mode to be able to scan for attached devices.

wAaERE ‘| CP_174A70 .

2. Right-Click in the project tree on Devices and select Scan
4 & o
+-: _-. .
& M: ‘O Add New ltem...
3  Add Existing ltem...

+
et

“w Scan

Select and insert the found EtherCAT master (e.g. Device 3 (EtherCAT)).
You can now directly scan for boxes. If you select yes, then skip the next step.

3. Right-Click on your EtherCAT master (the one found in the previous step) and select Scan
4 /0
F ‘ﬂ% Devices
P B Device herCATH
= Mapping: ‘001 Add New ltem...
a0  Add Existing ltem...
2 Remove

Change Metld...
Save Device 3 (EtherCAT) As...

Append EtherCAT Cmd
Append Dynamic Container
Online Reset

Online Reload

Online Delete

4t
‘% Scan
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4. If the LinMot drive(s) is found the following message is shown:
Microsoft Visual Studio

o EtherCAT drive(s) added. Append linked axis to NC-Configuration

la Mein

Select Yes (Ja)

5. You should now have a new axis in your NC configuration:
Solution Explorer * 0 x
@ o-- @& &=

Search Solution Explorer (Ctrl+ Q) P~

fa] Solution 'LM_SoE' (1 project)
4 G 1M _SoE
b @l SYSTEM
p MOTION
4 [[@] NC-Task 1 SAF
[Z1 NC-Task 1 SVB
jg Prozessabbild
] Tables
4 T Axes
b B Asis 1
PLC A
SAFETY
m C++
4 /0
4 "L Devices
4 = Devicd 3 (EtherCAT)
5% Imge

I Drive 1 (C1250-SE-XC-15V1.2)

In the next chapter the configuration of the process data of the LinMot drive is shown
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12.3.3 Setting up the Process Data of the LinMot Drive

1. Move to the tab Process Data

Solution Explorer i w [0 | N

@ o--a = General | EtherCAT | DC Startup | SoF - Oriine | Oniine
Search Solution Explorer (Ctrl+ ) P Sync Manager P00 List-
fa] Solution 'LM_SoE' (1 project)
4 a LM_SoE S5M  Size Type Flags Index Size Name
I ﬂ SYSTEM 0 128 Mo Out 500016 60 AT1
b MOTION 1128 Mbxhn S00024 60 MDT 1
PLC 2 [ CQutputs
SAFETY 3 & Inputs
E C++
P /O 4 3
4 L Devices
4 == Device 3 (EtherCAT) PDO Assignment (SM 2J: PDO Content (S-0-0016):
jg Image [v]5-0-0024 Index Size (Offs Name
5% Image-Info S00135 20 0.0 Drive stat
b 2 SyncUnits SOD051 40 20 Paaition f
b [H Inputs 6.0
b Bl Outputs
B @ InfoData Download Predefined PDO Assignment: {none)
b al Drive 1 (C1250-SE-XC-15V1.2) PDO Assignment =

2. Select AT 1, right-click the free slot at Offset 6 and select Insert
Process Data | Startup | SoF - Online | Online

FDO List:
Fags Imdex Size Mame Flags
5040016 60 AT1 M
4 6.0 MDT 1 M
bk

FDO Content (S-0-001
Imdex Size Mame Type
504013 20 00 Drive status word IMT
5040051 40 20 sition feedback value 1 DINT

1
Insert...

Predefined PDO Assignment : (none)

Load PDO info from device
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3. Select the S-0-0189 — Following Distance and click OK

Edit Pdo Entry
M ame: Following distance
|ndes [hex): BD 189 Cancel
Sub Indes: 0
Data Tupe: CIMT ~

Bit Lentgh: 3z

4k

Fram Dictionany:

5-0-0189 - Following distance | ¢
ISR2E - LE votage
P-1-2914 - State Var
P-1-3205 - %4 inputs

4. Select MDT 1, right-click the free slot at Offset 6 and select Insert
Process Data | Startup | SoF - Online | Online

FDO List:
Flags Index Size Mame Flags
S00016 100 AT M
500024 60 MDT 1 M

FDO Content (5-0-0024): \

Index Size (Cffs Mame

S0401H4 20 0.0 Master control word
SOH47 40 20 sition command value

Pradofinad PTN Aocimmmant - fnnmall

5. Select the S-0-0036 — Velocity command value and click OK

Edit Pdo Entry
M anne: Welocity command walue
[rdes [Fes): 24 6 Canicel
Sub Index: 1]
Data Tope: DIMT W
Bit Lentgh: 32 =

From Dictionary:

S-0-0036 - Velocity command value

Page 148 of 285 12 Drive Profile: Beckhoff TwinCAT 2/3, SoE (Outdated) NTI AG / LinMot



PLC Commissioning

12.3.4 Check EoE settings

On supported drives (C1250-..., C1450-... & E1450-...) please check the EoE (Ethernet over EtherCAT)

settings.

LinMot drives do NOT support the DHCP mode yet. A fix IP must be assigned (select IP Address) or the EoE
feature must be completely disabled (disable Virtual Ethernet Port).

Solution Explorer
& o-d 5=
Search Solution Explorer (Ctrl+ )
m Solution 'LM_SoE_Demo_TC3' (1 project)
4 ol LM_S0E_Demo_TC3
b (@l SYSTEM
4 MOTION
4 [&] NC-Task 1 SAF
[Z1 NC-Task 1 5VB
*8 |mage
[ Tables
@ Objects
4 e Axes
b B Axis 1
3 PLC
(43 SAFETY
C++
& anavmics
4 /0
4 ¥ Devices
4 = Device 3 (EtherCAT)
*B Image
*B |mage-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
a | Axis (C1250-5E-XC-15V1.3)
4 §* Mappings
@’ NC-Task 1 SAF - Device 3 (EtherCAT) 1
m MC-Task 1 SAF - Device 3 (EtherCAT) Info
4% NC-Task 1 SAF - SoEDemo Instance

v v v v

Note:

H

ARO[ M _SoE Demo TC3 & X

General EtheCAT DC

Process Data  Startup

Type: |C125D—S E-XC-15V1.362

Produgh/Revision: |5832?5D,-" 65539

E.g. to change drive settings or for monitoring and tracing.

erCAT Addr: (] | 1001 = Advanced Settings...
Previous Paort: Master
Advanced Settings
[#- General EoE
ilbox
. m | [ Virtual Ethemet Part |
Sob Virtual MAC 1d: 02010530039
Aok () Switch Port
: istributed Clock @ IP Port
- ESC Access
(O DHCP
(®) IP Address 192.168. 1 . 0
Subnet Mask: 255.256.285. 0
Name Defautt Gateway: 192 168. 1 1
&F D”V_e_ sta8 DNS Server: X X X
! Position f
1 WeState DMS Name: Drive_2_ C1250_
InputTo
g St:te g [ Time Stamp Requested
Fl AdsAddr
! AoeNetld
#1 Chn
! DeQutput
! DelnputS
"% Master cd

EoE can be used to login into the drive with LinMot-Talk directly over EtherCAT.
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12.3.5 Setting up the NC Axis

The following steps show how to basically setup the NC axis.
1. Axis Encoder: Setup the axis encoder as shown:

NC-Encoder tab

Solution Explorer * 1 x
f::r o - a ﬁIEI General | NC-Encoder | Parameter | Sercos | Time Compensation | Online

Search Solution Explorer (Ctrl+a) -
Link To (&l Types)... Drive 1(C1250-5EC-15V1.2)
fal Solution 'LM_SoE' (1 project)
4 ﬁ LM _SoE Type: IEnu:oder SERCOS (Posttion)
b @l SYSTEM

4 MOTION
4[] NC-Task 1SAF
[Z1 NC-Task 15VE
*B prozessabhbild
7] Tables
4 S Axes
4 Bof Axis
+ b &, Enc
b ==l Drive
Taw, Ctrl
[ Inputs
b [ Outputs

Parameter tab (for linear axis. Check chapter 12.4 for rotary examples)
General | NC-Encoder | Parameter | Sercos | Time Compensation | Online

|Enc0der Evaluation: | |
Invert Encoeder Counting Direction FALSE ﬂ
Scaling Factor Numerator 0.0001
Scaling Factor Denominator (default: 1.0) 1.0
Peosition Bias 0.0
Module Facter (e.g. 360.0%) 360.0
Tolerance Window for Medulo Start 0.0
Encoder Mask (maximum encoder value) OxFFFFFFFF
Encoder Sub Mask (absclute range maximum value) Ow0O00FFFFF
Reference Systern 'INCREMEMTAL' ﬂ
Sercos tab

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

Modulo Scale: [4234967235 Calculate

Download Upload

Page 150 of 285 12 Drive Profile: Beckhoff TwinCAT 2/3, SoE (Outdated) NTI AG / LinMot



PLC Commissioning

2. Axis Drive: Setup the drive as shown:

Sercos tab

Solution Explorer b LM SoE b X

& o--d &=
Search Selution Explorer (Ctrl+ ) P~

fal Solution 'LM_SoF' (1 project)
4 Bl 1M SoE
b |l sYSTEM
4 MOTION
p NC-Task 1 SAF
[& NC-Task 15VE
j: Prozessabhbild
[ Tables
4 Ty Axes
4 B Axis
b 4, Enc

[, Ctrl
I Inputs

b B Outputs

General | NC-Drive | Parameter Tlme[:ompensation

Cutput Scale (Velocity): 01 Calculate

Qutput Scale (Accel ): 0 Calculate

Download |Upload

(Output Scale’is only needed i drive in Velocity' operation mode!)
(HINT: Calculation anly suitable if SERCOS is in phase 3 or 4)

3. Axis Controller: Setup the controller as shown:

NC-Controller tab
Solution Explorer

@ o--a &=
Search Solution Explorer (Ctrl+ )

fa] Solution 'LM_SoE' (1 project)
4 G LM SoE
b @l SYSTEM
4 MOTION
4 NC-Task 1 SAF
[Z1 NC-Task 15VE
jﬂ Prozessabbild
] Tables
R
4 B Axis 1
b &, Enc
b2l Drive

I Inputs
P Outputs

P L1 Sof & X

General | NC-Controller | Parameter | Online

}:' -
Type: SERCOS controller (Paosition by SERCOS)

4. You're now ready to activate the configuration of the PLC and to enable and move the axis in the Online

tab of the NC axis.
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12.4 Encoder Parameter Examples for Linear and Rotary Motors

12.4.1 Linear Motors PS01/ PS10

The internal position resolution of the LinMot drive is 0.1um for linear motors.

Therefor the following parameters must be set accordingly:

e Scaling Factor Numerator must be set to 0.0001 (=1mm / 10’000 Increments)

e Scaling Factor Denominator is left to 1.0

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

Encoder Evaluation:
Invert Encoder Counting Direction
Scaling Facter Numerator
Scaling Factor Denominator (default: 1.0)
Pasition Bias
Medule Factor (e.g. 360.0%)

Tolerance Window for Modulo Start
Encoder Mask (maximum encoder value)

Encoder Sub Mask (absolute range maximum value)

Reference System

12.4.2 Rotary Motors RS01 & RS02

FALSE |
0.0001

10

0.0

3600

0.0

OXFFFFFFFF

0xDOOFFFFF

'|NCREMENTAL' ~I

The LinMot RS01 motors (rotary part of LinMot PR01 & PRO2 linear rotary motors) have a single turn absolute
encoder and by default 360’000 Ticks (Increments) per motor revolution.

Therefor the following parameters must be set accordingly:

e Scaling Factor Numerator must be set to 0.001 (=360° / 360’000 Increments)

e Scaling Factor Denominator is left to 1.0

General NC-Encoder Farameter Sercos  Time Compensation  Online

- Encoder Evaluation:

Invert Encoder Counting Direction

FALSE ~|

Scaling Factor Mumerator

0.001

Reference System

Scaling Factor Denominator (default: 1.0) 1.0
Position Bias 0.0
Modulo Factor (e.g. 360.0°) 360.0
Telerance Window for Modulo Start 0.0
Encoder Mask (maximum encoder valug) (nFFFFFFFF
Encoder Sub Mask (absolute range maximum value) (OD05TEAD

'ABSOLUTE SINGLETURM RAMNGE (with single overflow)' ™|
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12.4.3 Rotary Motors EC02

The LinMot EC02 motors have a single turn absolute encoder and by default 524’288 (2419) Ticks (Increments)
per motor revolution.

Therefor the following parameters must be set accordingly:

e Scaling Factor Numerator must be set to 0.006866455078125
(=360° / 524’288 Increments * 10)

e Scaling Factor Denominator is set to 10.0 (=1.0 * 10)

Factor 10 is required to have the full resolution in the Scaling Factor Numerator

General NC-Encoder Parameter Sercos  Time Compensation  Online

|Er1cou:|er Evaluation: | |
Invert Enceder Counting Direction FALSE j
Scaling Factor Mumerator 0.006866455078125
Scaling Factor Dencminator (default: 1.0) 10,0
Position Bias 0.0
Maodulo Factor (e.g. 360.07) 360.0
Telerance Window for Module Start 0.0
Encoder Mask (maximum encoder value) nFFFFFFFF
Encoder Sub Mask (absclute range maximum value) OheDO0BDO00
Reference System 'ABSOLUTE SINGLETURN RAMGE {with single overflow)' _7|

12.4.4 Other motors

For other motors the principle is the same to calculate the Numerator, Denominator and other encoder
parameters.
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12.5 Homing

To home the axis, the drive-controlled homing procedure command (IDN S-0-0148) can be used.

The example project (see chapter 12.1 Overview) contains a function block (LM_SercosHoming) to do the drive-
controlled homing.

Solution Explorer ] - - < I
- 1 PROGRAM Axes
@& o-a| & = B e
Search Solution Explorer (Ctrl+) P 3 iLoopAxisNr : INT; (*Loop counter¥)
& Solution 'LM_SoE_Demo_TC3' (1 project) - N
4 m] LM_SoE_Demo_TC32 :' fbHomelxis : ARRAY[Ll..MRX RYES] OF IM SercosHoming;
b @l svsTEM N . i .
» @MOTION fbMC_Power : ARRA_‘E[‘_..PLAX_AXES] OF MC Power;
L & fEMC Reset : ARRAV[L..MEX RXES] OF MC_Reset;
3 fEMC_Jog : ARBAY[1..MAX AXES] OF MC_Jog:
10 fbMC Movelbsolute: ARRAY[1. .MRY R¥ES] OF MC Movelbsclute:
11 fEMC_MovelbsoluteCycle: ARRAY[1..MRX AXES] OF MC MoveRbsclute:
b [ External Types 12
b [l References 13 fbDrvReset: ARRAY[1..MAX AXES] OF FB_SoEReset;
3 outs 14 END VAR
4 [ GVLs 15 —

G GvL 18
4 [ POUs -]
4 |5 Programs

IF bNC_Home [iLoopRxisNr] AND Axis Ref[iLoopRAxisNr].Status.Operational THEN (* 4
fbHomeAx1s [1LoopAxisNr] .Execute := TRUE;
END_IF;

Wt

fhHomelxis [iLoophxisNr] (

[

P [d Template s Execute =,
B Main_Visu 7 HomePosition :=rNC_HomePos3[iLoopAxisNr],
u - Exis :=hxis Ref[iLoophxisNr],

{id] GlobalTextList
3 E;: PlcTask (PlcTask)
E_'g SoEDemo.trmc
&) VisualizationManager
4 [ SoEDemo Instance

i:

WoR R R R R R R R R R

IF fbHomeRxis [iloophxisNr].Done OR fhHomekxis[iloopkxisNr].Error THEN
fbHomelxis[iloophxisNr] (Execute :=FALSE, Axis :=Ahxis_Ref[iLoophxisNr]):
bNC Home [iLoophxisNr] := FALSE;

I
w
=

w
[

R

w
0

P PlcTask Inputs 34 ENWD IF:
Inputs of the function block:
HomePosition Position the NC axis actual position is set to after homing is done
Axis Axis reference of the NC axis

The LM_SercosHoming is using the function block FB_GetAxisAMsAddr which is part of the Beckhoff library
Tc2_NC (TwinCAT 3) / TcNC (TwinCAT 2).
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12.6 Visualization

The example project contains a visualization to control the NC axis (including the mentioned homing function

block in the chapter before):

Projektmappen-Explorer
@ o-a@ *R
Projektmappen-Explorer (Strg+ ) durchsuchen P~
fa] Projektmappe "LM_SoE_Demo_TC3" (1 Projekt) =
4 ol LM_SoE_Dema_TC3
Ji& SYSTEM

P[4 External Types
I i3 References
£3 DUTs
b 3 GVLs
b [ POUs
4 [ VISUs
\D 3 Template
ﬁ"ij Main_Visu
{i7] GlobalTextlist
I E] PlcTask (PlcTask)

12.7 Drive Reset

- o x (NI

.
AxislD: 1 NC Axis Status
Enable Start Homing | Jog - | Jog + Incr: 1.000 mm NC Axis Reset
[ Homing Busy [ ] Homing Error | GoTo TargetPos| 2 Pos Continous [] NC Error
NC Error ID: 0

Home Pos: 0.000 mm

Target Pos: 50.000 mm

Homing State: 0

Demand Vel 2000 000

Error State: 0

Setpoint Pos: 50.000

Error ID: 0

Actual Pes: 50.000

Drive Reset |

D Drive Error

Cperational
Homed

Has Job
NCT Moving
Moving Fw
Moving Bw

To acknowledge an error of a SoE drive the function block FB_SoEReset must be used on TwinCAT systems.

This function block is part of the Beckhoff library Tc2_NcDrive (TwinCAT 3) / TcMC2Drive (TwinCAT 2).

>+ 1Xx Main_\u‘isu

Projektrmappen-Explorer
@ o-a

&R

5 fbGethxiskmshddr : ARRAY[1..MRX RXES] OF FB_GetAxisEmsAddr; (* Get the Netl
Projektmappen-Explorer (Strg+ ) durchsuchen P~ g
m Projektmappe "LM_SoE_Demo_TC3" (1 Projekt) - 7 fbHomeRAxis : ARRAY[1..MARX RXES] OF LM SercosHoming;
4 Hj LM_SoE_Demo_TC3 -
b ﬂ SYSTEM 3 IEMC Power : ARRAY[1..MRX RXES] OF MC_ Power;
b MOTION 10 fEMC_Reset : ARRAY([L..MAX AXES] OF MC_Reset:
11 fbMC_Jog : ARBAY[1..MRX R¥ES] OF MC_ Jog:

521 SoEDemo Project
b [ Exernal Types
P[5 References
3 DUTs
b [3 GVLs
4 [ POUs
4 | Programs
5] Auxes (PRG)
i| ParameterAccess (PRG)
E LM_SercosHoming (FB)
& MAIN (PRG)

4 %= WICH e

Note:

i

fbMC_MoveRbsolute: ARRAY([1..MAX R¥E3] OF MC_MoveRbsolute;
fbMC_MoveRbsoluteCycle: ARRAY[Ll..MAX RXES] OF MC Movelbsolute;

fbDrvReset: ARRAY[1..MRX RXE3] OF FB_SoEReset;

18 END VAR

A

fbDrvReset [iloophxisNr] |
Axis:= Rkxis Ref[iLoophxisNr].NcToFlc,
bExecute:= bDrv_Reset [iLoophxisNr],
Vi

Use FB_SoEReset from Beckhoff to reset drive errors.
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12.8 Asynchronous Parameter Access

Parameters of the LinMot drive can be accessed using the Beckhoff function block FB_EcSoeRead and
FB_EcSoeWrite which are part of the Tc2_EtherCAT (TwinCAT 3) / EtherCAT (TwinCAT 2) library.

More information about this function blocks can be found in the Beckhoff Information System:
http://infosys.beckhoff.com (search for FB_EcSoeRead & FB_EcSoeWrite

Example calls of this function blocks can be found in the example project (see chapter 12.1)

MAIN CETCTN TS (T SRl | ibrary Manager & Pxes Main

1 PROGEAM FarameterBccess
VAR

1
[ %]

3 iLoophxisNr :INT; (*Loop counter#})

5 SoERead :ARBAY[1..MRX RXES] OF FB EcSoERead:

& SoEWrite (ARBAY[1..MRX REKES] OF FB _EcSoEWrite:

8 UPID tARRAY[1..MRX RXES] OF WORD;

10 DatalN :ARBAT[1..MR¥X RXES] OF DINT;

11 Data0UT (ARBAY[1..MRX RXES] OF DINT:

12 END VAR

F
1 FOR iLooplxisNr := 1 TO MARX AXE3 DO (#Call the following function blocks per axis#)
2
= 3 ScERead [iLooplxisNr] {

< sNetId:=F CreateAmsNetId(g almsRddr[iLoopAxisNr].netld),

5 nilavehddr:=g_sAmaiddr[iloopixisNr].port,

g nldn:= 1642000 + UPID[iloophxisNr],

nElement:= 16840, (*Valus*)

B nhrivelNo:= DWORD TO BYTE (Axis Ref[iLoopRuisNr].NcToFlc.AxisId),
3 bCommand:= ,

10 pDstBuf:= ADR{DatalIN[iLoophAxisNr]),

11 ckBuflen:= SIZEOF (DatalN[iLoopAxisHlr]),

12 bExecute:= ,

13 tTimeocut:= ,

14 EBusy=> ,

15 bError=> ,

16 nErrlId=> )

- 18 SoEWrite [iLloophxisNr] {

13 sletId:=F CreateAmsNetId{g aimshddr[iLoopAxisNr].netlId),
i nilavehddr:=g sAmsAddr[iloopixisNr].port,
21 nldn:=16#2000 + UPID[iLoopAxisNr],
Z2 nElement:=16840, (*Value#*)
Z3 nbriveNo:= DWORD TO BYTE (&xis_Ref[iLoocpRAxisNr].NcToFlc.2xisId),
L bCommand:= ,
zZ5 pSrcBuf:= ADR(DatalUT [ilooplxisNr]),
28 ckBuflen:= SIZEOF (DatalUT [iLoophAxisNr]),
27 bExecute:= ,
28 tlimecut:= ,
Z3 bBusy=> ,
30 bError=> ,
31 nErrId=>» };
3z
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sNetID, nSlaveAddr: AmsNetID & port of the drive.
These can be read using the function block FB_GetAxisAmsAddr which is part of the
Beckhoff library Tc2_NC (TwinCAT 3) / TcNC (TwinCAT 2).

nDriveNo: NC axis ID

nldn: Parameter address to be accessed = 16#8000 + UPID
(E.g., Maximal Current (UPID 16#13A6) P nldn = 16#8000 + 16#13A6 = 16#93A6)

nElement: Element of the parameter to be accessed. The following values are allowed

Value Description
0x01 Data Status

0x02 Name (read only)
0x04 Attribute

0x08 Unit

0x10 Minimum

0x20 Maximum

0x40  Value

0x80 Default

Reading and writing the value (nElement := 16#40) accesses the RAM value of the UPID.
Writing to the default value (nElement := 16#80) accesses the ROM value of the UPID.

pDstBuf, pSrcBuf: Address to the variable containing the value to be read / written (must be of size 4 Bytes!)
cbBufLen: Size of the variable of the value to be read / written (must be of size 4 Bytes!)
A Attention ROM Access:

Intense use of writing into the ROM memory can reduce the life-time of the drive memory!

More details can be found in the Drive Configuration Over Fieldbus (0185-1074) user manual
> see chapter Documentation / User Manuals

- Note:

1 Use FB_EcSoeRead and FB_EcSoeWrite from Beckhoff to access drive parameters.
- Advanced: Stop / Start MC_SW and reboot drive

1 The parameter UPID 2080 allows:

1. stopping the MC_SW for flash access or to setup the drive from the PLC
2. starting the MS_SW after flash access and to load changed ROM values to RAM
3. reset the drive.

Write to RAM (nElement 0x40) and value 0 -> Stop MC_SW
Write to RAM (nElement 0x40) and value 1 -> Start MC_SW
Write to ROM (nElemen 0x80) and value 1 -> Reboot drive

For every access (read or write) the length of the variable connected to pDstBuf/pSrcBuf must be of
size 4 Bytes (e.g., datatypes DWORD, DINT, UDINT).

If you access a parameter/variable of a different size (e.g., INT, SINT, ...) then make a typecast
afterwards.

&
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12.9 Add Additional Parameters or Variables to the Process Data (MDT 1/ AT 1)

It is possible to add additional parameters or variables of the drive to PDO for cyclical write or read access.

Example 1: Read the Demand Current (UPID 1B93h) of the drive cyclically by adding it to AT 1:

& LinMot-Talk 6.5

File Search Drive Services Options Window Tools Manuals Help
mta = | | B &S| 4| c1250 SE XC 15 000 offine USER] ~ | 5; 3 | | (% |+ HeEsAFE| 3|
Project Ly - -
@m C1260 5E *<C 15 000 offine (USER] L | | |
i3 Control Panel Mame Walue Rawlata LFID Type Scale Oiffget
v [Ed Parameters State Machine Main State 1B5ER Ulnitd 1 1]
&) 08 State Machine Sub State 1B5Fh Ulnt8 1 0
{E] Mation Contral S/ State 1BEOh Ulntd Enumesatar
{E] EtheiCAT ScE State Var 1862k Ulntle 1 0
v @ vaiatles Demard Position 1BRAh  Slnt3? 0.0001 0 mm
~[E] User Defined ) Demand Welosity 1BSBh  Slnt:2 E6 mds 0 més
::: gg gw a‘z’:g’;%g:;’s 4 Time Demand Acceleration 1BSCh  Sint32 TES M2 Om/s"2
[E] 05 5W Manitoring Demand.Jerk 1B8Fh Slnt3z2 0.0001 mds™3 Omds™3
[E] 05 S/ Hw Confiquration Actual Posiion 1BEDh Sint32 00007 mm 0 mm
[EE] DS Hash Value Actual Velocity 1BEER Sint32 1E-E mds 0mds
05 S Status Actual Velocity Fikered 1BAFh Sint32 TEE mds Omds
- [EE] MC s Qverview Difference Position 1B40kH Sint32 00007 mm 0 mm
[I2] MC 5w Matar Difference Velocity 1B91h Sint3z2 1E-Emds 0mds
] MO S 513 Ext Sensar \Demand Current Pos Chil 1892k Sint3 0007 4 04
--[EE] MC 5w Currert Cantialler Demand Current 1B93h Sint3z 0.007 4 04 |
~[EE] MC §W/ Control word Dremand Current Filtered TB35h b} Fe [ ) oA
--[82] MC 5w Statuz Word Demand Position 16 Bit 1894k Slnt16 1 1]
(=] ME S/ \wariings Actual Position 16 Bit 1B95h Slntlg 1 i

Name: Demand Current
UPID: 1B93h
Type: Sint32 = DINT

Scale: 0.001 A

1. Inthe Process Data select AT 7 from the PDO List.
2. Right-click on the empty line where only an offset is shown
3. Inthe Edit PDO Entry window enter the name, the UPID as Index and set the Data Type to DINT (as the
Demand Current is of type SINT32)
4. Click OK to finish
Solution Explorer » 0 x
@ o-- @ s General | BherCAT [ DC  Process Date | Starup
Search Solution Explorer (Ctrl+) P~ Sync Manager: / PDO List-
] Solution 'SoEDemo_TC3' (1 project)
4 j LM_SoE_Dema_TC3 SM Size Tybe Flags Index Size Mame Flags SM sU
b ﬂ SYSTEM 0 128 Ot S00016 100 AT1 M % 0
> [= MOTION 1 128 £ Mixin s00024 100 MDT1 M 2 0
b pLC 2 10 Qutputs
4 /O 3 Inputs
4 " Devices
4 == Device 3 (EtherCAT) 4 4
< Image . .
+H Image-Info 0 Assignment (SM 2): PDO Content (5-0-0016): \
[ - SyncUnits 0-0024 Index Size Offs MName Type Default fhex)
b Inputs S-00051 4.0 20 Position feadback valge 1 DINT
b I Outputs 500185 40 60 Following distance
b [ InfoData 10,0 |Right-c|ick == Insert... |
4 )| Axis 1(C1250-5E-XC-15V1.3) e
b AT Edit Pdo Entry <«
b R MDT1
b [ WecState Name: Demand Current
[ InfoData
[ go Mappings Index (hex]: 1633 7059 Cancel
(M2 Sublndes | [0 Linked to
& Data Type: DINT o nStatel, nStatel
= nDataln. In.Inputs. E..
¥ Bit Lentgh: 32 = nDataln1.In . Inputs . Dr...
i o nStated, nStated
F IFrnm Dictionary: l nStated, nStated
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Example 2: Write the Maximal Current (UPID 13A6h) of the drive cyclically by adding it to MDT 1:
I LinMot-Talk 6.5

File Search Drive Services Options Window Tools Manuals Help

mta = |} E & | 48 | £1250 SE XC 15 000 offine (USER] ~ | 5 % | | (% |2 EeEeAFE| |
@ Project o | D5 A
~ JI C1250 5E %C 15 000 offiine (USER) L |‘/ x|
" Control Panel Marme Yalue Raw Data UFID Type Scale Offzet
N - Parameters : FF Congtant Force 04 00000000k 139Ch  5SInt32 0.007 & 1K
&l os FF Friction 04 00000000k 1330h  $Int32 0001 & 04
-] Mation Contral S/ “ FF Spring Compensation 044m 0000k 13%Eh  SIntE 1 Adm 0a/m
{E] Diive Configuration “FF Damping 04/m/s) 0000k 13%h  Slitlg 001 admss) 0 Admss)
{E] Mator Configuration * FF Acceleration 04/m/s"2) 0000k 1380k UlntE 0001 &m..  0A&/ms"2)
{E] State Machine Setup “Spiing Zera Postion 0 mm 00000000k 1341 Sin32 0000 mm 0o
2 g EDDS‘:E;: ”E‘::;zﬁer "P Giain 1.5 &dmm 000Fh 1382k Ulntis D1AMm  0AMmm
5 Forsdback Sclection D Gain 3a/ms) 001ER 1383k UlntE 0144ms]  0A/Amds)
3 [ Filter Time Ouz 0000k 1348h  UlntlE Tus Ous
Chl Par Set Selection [T
=] Control Parameter Set & LI Gain 0 A/ mm*e] 0000k 1344k Ulntle 01 Admmee] 04 mm*s]
i-[E] Control Parameter Set B 25A 00008 A?_h 3‘5@1 s nt32 0001 4 0&
E] Advanced Settings i 54 00005 148h 3ABh Sinta? 0007 4 |
=] Current Controller . d aximal Current Positive 284 000081 A8k 3FCh  Sint32 0.001 A 04
E] Errors & Warnings . M amimal Current Megitive 2848 000061480 13FDh  Sint32 0,007 & 04

Name: Maximal Current
UPID: 13A6h

Type: Sint32 = DINT
Scale: 0.001 A

1. Inthe Process Data select MDT 1 from the PDO List.

2. Right-click on the empty line where only an offset is shown

3. Inthe Edit PDO Entry window enter the name, the UPID as Index and set the Data Type to DINT (as the
Maximal Current is of type SINT32)

4. Click OK to finish

Solution Explorer A Bl LM Sof Demo TC3 + X

@ o-2d #- General | BtherCAT | DC_Jy Process Data | Startup
Search Solution Explorer (Ctrl+ad) P~ Sync Manager: / PDO List:
a1 Solution 'SoEDemo_TC3' (1 project)
4 j LM_SoE_Demo_TC3 SM  Size Tybe Flags Index Size Name Flags SM su
b ﬁ SYSTEM 0 128 bt SO0016 140 AT1 M 3 0
b MOTION 1 128 Mbscin S00024 100 MDT 1 M 2 0
b PLC 2 10, COutputs
4 170 3 Inputs
4 % Devices
4 = Device 3 (EtherCAT) 4 »
< Image i i
8 | age-Info 0 Assignment (SM 2): PDO Cortent (S-0-0024): \
p = Synclnits 5-0-0024 Index Size Offs MName Type Default fhex)
4 Inputs S00M47 40 20 Position command ¥glue DINT
b Wl Outputs 500036 40 60 Velocity command el DINT.
b [ InfoData 10.0 Right-click > Insert...
4wl Axis1(C1250-5E-XC-15V1.3) e
b AT Edit Pdo Entry <«
b g MDT1
I [ WcState M ame: b aximal Current
P [ InfoData
b g, Mappings Index [hew]: 1348 5030 Cancel
Na  Sublndex: 0 Linked to
A Data Type: DINT v nState2, nStatel
& nDataln . In. Inputs. E...
& Bit Lentgh: 2 : nDataln1 . In. Inputs . Dr...
* L
5 |Fr0m Dictionary: | nStated, nStated
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Now you can see both added parameters in the solution tree and link them:

4 170
¥ *f'g Devices
4 == Device 3 (EtherCAT)
B |mage

"5 Image-Info
2 Synclnits
Inputs
By Outputs
& InfoData
[ Axis 1 (C1250-SE-XC-15V1.3)
Fi AT1
2 Drive status word
& Position feedback value 1
& Following distance
i #| Dernand Current
4 [y MDTA
B Master control word
B Position command value
B+ Velocity command value
-_+Iv Maximal Current
[ WcState
[ [ InfoData
B ﬁ:l Mappings

[
[
[
[
4
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13 Drive Profile: Schneider Electric PacDrive 3, FSP_DRIVE

13.1 Overview

This chapter shows how a LinMot drive with SERCOS (FSP_DRIVE) interface (e.g., C1250-SC-XC-1S) can be
integrated and setup in a Schneider Electric PacDrive environment.

Download:

An example project can be downloaded from (The example is based on the QuickMotionProgramming
example from Schneider Electric):

http://download.linmot.com/plc_lib/examples/Schneider (named LMC_LinMot_AxisModule _Example_...)

Components used:
e LinMot C1250-SC-XC-0S-000 (article number 0150-1887) with firmware 6.8 Build 20191003
e LMC 400C with firmware V01.56.21.13
¢ SoMachine Motion Logic Builder V4.41 (V4.4 SP1)

Image Source: http://www.schneider-electric.com/
Sercos is an open IEC standard universal bus for Ethernet-based real-time communication.

For further information on sercos please visit:
http://www.sercos.org/
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13.2 Configuration and Connection of the LinMot Drive

The LinMot drive is configured using the LinMot-Talk software:
http://www.linmot.com/download/linmot-talk-drive-configuration/

13.2.1 Motor Configuration

It is assumed that the motor connected to the drive is already configured.

Use the Motor Wizard inside LinMot-Talk to setup the motor (Menu -> Drive -> Motor Wizard):

o Lt ip1s21ea 190 USER) v P> W o | BB [N eE &

Make sure that you select a homing mode in the Motor Wizard if you want to use the drive based homing as
described in chapter 13.4.2 (e.g. Mechanical Stop Negative Search):

-

ﬂ Motor Wizard
Step #/9: Homing |

Home Poszition S5earch Move

Speed:

Mode:

0.01

mjs

Mechanical Stop Negative Search

B—

Derived Settings

Value

Comment

Help < Back || Mext =

T
@

Cancel

If the homing should be done as shown in chapter 713.4.1 Homing using the Schneider template (FB_Home)
then choose “No Drive Homing”.

0 See Appendix |: Basic Position Control Loop Tuning
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13.2.2 Sercos Connection

The drive is connected to the sercos network using the X17 (IN) & X18 (OUT) connectors.
The below pictures show the ports of an E1250-SC-UC drive. On all other LinMot drives supporting sercos the
ports are named the same (X17 & X18) but they may be placed differently on the drive housing.

X17 -X18 RealTime Ethernet 10/100 Mbit's

X17 RTETH In SERCOSIIM

X1BRTETHOw SERCOSIIF2

RJ-45

\\\\\\\
AN
AN
ANANLL
AN S
AN
b

| 4

BEBEBBRBL
T

E

S T

X18 X17
In
Other Devices L E
44— Master
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13.2.3 Sercos Address

The sercos address is set via the two ID-switches S1 and S2, where S1 sets the high digit and S2 the low digit.
The address can have a value between 1 (01h) and 255 (FFh).

Set the sercos address by S1 & S2

E1100 E1200 V2
E1200 V1 E1400
C1x00

-

o 5%1(5 ..8) | Bus ID High (0 ... F). Bit 5 is LSB, bit 8 MSB.

52(1 ..4) | Bus ID High (0 ... F). Bit 1 is LSE, bit 4 MSB.

a1 2 3 4 B #

. Note:

1 The sercos address has no use with some identification modes like topology-based addressing.
If both address selectors are set to 0, the topology address is used as the sercos address when
topology-based addressing is configured in the PLC.
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13.3 PLC Setup

13.3.1 General Device Properties

Device Properties

sercos generation

sercos version

Hot-Plug support

SERCON100 image version
Supported profiles and telegram types

Minimal sercos cycle time

Vendor Device ID

Vendor Code

Value

Third generation

SC: sercos Il V1.1.2; MI: sercos Ill V1.3.2
only on Ml-devices

V2.11 (SC only)

E1x50-SC-xx-xx, C1x50-SC-xx-xx
C1x50-MI-xx-xx, C1251-MI-XC-2S
B8050-ML-SC, MB8050-ML-SC

250 s

'0150-1764' (E1250-SC-UC)
'0150-1785' (E1450-SC-QN-0S)
'0150-2357' (E1450-SC-QN-1S)
'0150-1881' (B8050-ML-SC)
'0150-2032' (MB8050-ML-SC)

(

LinMot®

FSP_DRIVE, FSP_IO
FSP_DRIVE
FSP_IO

'0150-1887' (C1250-SC-XC-0S-000, C1250-SC-XC-0S-C00)
'0150-2349' (C1250-SC-XC-1S-000, C1250-SC-XC-1S-C00)
'0150-30149' (C1250-MI-XC-0S-000, C1250-MI-XC-0S-C00)
'0150-30169' (C1250-MI-XC-1S-000, C1250-MI-XC-1S-C00)
'0150-30009' (C1251-MI-XC-2S-000, C1251-MI-XC-2S-C00)

342 (0156h)
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13.3.2 Add the LinMot Drive to the Sercos
Right-click on SERCOSIII (Sercos Master) and select Add Device:

& T L e VI L IS L e

-+ S SERCOSIIL Sarcne Mactar) N
+ & DQG_Digi 4 Ccut

+ - DIG_Digit Copy
& % TPG_TPIn Paste
&F AID (Anz % Delete
G AL1(An

ep AQ_0 (An Refactoring »
& AQ_1(An Properties...

Add Object

[ Add Folder...

Add Device. ..

Insert Device...

Insert a name (e.g. DRV_LMAXxis1), select SERCOS Drive and click on “Add Device”:

i Add Device
Name: |DR'I.-'_LI'~"I.ﬁ.xis 1| |
Action:
(@) Append device () Insert device () Update device
Device:
Vendor: | Schneider Electric W
Marme Vendor Yersion
[ Lexium ILME2 Drive Module Schneider Electric 1.53.9.0
Er. Lexium L¥XMS2 Drive Schneider Electric 1.53.9.0
Er- Lexium L¥M52 Linear Drive Schneider Electric 1.53.9.0
E. Lexium L¥MB2 Drive schneider Electric 1.53.9.0
g. Lexium LXM62 Linear Drive schneider Electric 1.53.9.0

ﬂ Lexium L¥MBE2 Power Supply Schneider Electric 1.53.9.0
Logic Motion Controller Device  Schneider Electric 1.53.9.0

E£ SERCOS Drive Schneider Electric 1.53.9.0
- Schneider Electric  1.53.9.0
g TM5NS31 Schneider Electric 1.53.9.0

Double-click on the new added device to open the configuration.
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13.3.3 Device Configuration

13.3.3.1 Identification

All identification modes are support (SerialNumberController (0), SerialNumberMotor (1), TopologyAddress (2),
ApplicationTyp (3) and SercosAddress (4)).

Following an example setup where the device is identified by TopologyAddress (2)
(As it is the first device in the ring in this project)

ConfiguredTopologyAddress: 1

VendorCode: 342
VendorDevicelD: ‘0150-2349’
Parameter Type
=l Identification
# MName STRING(4

# WorkingMode

# WorkingState

# IdentifyDevice

# IdentificationMode

# ConfiguredTopologyAddress
# TopologyAddress

# ConfiguredapplicationType
@ ApplicationType

# ConfiguredSercosAddress
# SercosAddress

& ConfiguredSerialMurnber

# ConfiguredSerialMumberMotor
# ConfiguredvendorCode

# VendorCode

# ConfiguredvendorDeviceld
# VendorDeviceld

Enumeration of

Enumeration of
UINT(1..512)

STRING{40)

UINT{1..512)
UINT(1..299)

STRING(80)
STRING(20)
WORD

LS

STRING(80)

DINT

m

DINT

Value

real / 1]
rtual f 0

TopologyAddress [ 2
1

'0150-2349'|

(LinMot C1250-SC-XC-1S-000, for others check chapter 13.3.1)

Default Value

virtual f 0
rtual / 0

Topologyaddress /2
1

100

‘Serchry’

NTI AG / LinMot
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13.3.3.2 Motor/Mechanic using a LinMot linear motor

As unit millimeter [mm] is used.

The MaxRPM parameter limits the maximal possible velocity to around 1m/s when using 1.0 as FeedConstant.

Therefore, the FeedConstant is set to 1’000 and the FeedbackResolution to 10°000°000.

Parameter Value

Gearln 1

GearOut 1

Direction right

FeedConstant 1’000

FeedbackResolution 10°000°000

MaxRPM See below

ModuloValue 0

J total Leave on default or set as required
Torque Constant Leave on default or set as required

Input value for MaxRPM: 312 [m/min]

Unit

[Units/Revolution]
[Increments]
[1/min]
[Increments]
[kg*cm”"2]
[0,001*Nm/A]

- MaxRPM:
ax. Spee , see motor datasheet): e.g., 5.2 [m/s => m/min
1 Max. Speed (@72VDC tor datasheet) 5.2 [m/s] * 60 312 [m/min]
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13.3.3.3 Motor/Mechanic using a rotary motor

As unit degree [°] is used. As rotary motor, the FeedbackResolution depends on the settings done within the
LinMot-Talk Motor Wizard. It must be set to the same value as Ticks per revolution in the Motor Wizard.

Motor Wizard

Step 5/6: Position Feedback

Motor Angle to Position Ratio

Base of Angle Measuring: SineCosine Sensor '
1 Revolution = 360000 Ticks:
Positive Counting Direction: Counter-dockwise =

External Pozition Measuring System [optional]

Sensor Type: Mo Sensor B

For a LinMot RS01 (rotary part of the linear rotary motor PR0O1) the FeedbackResolution is 360°000.
For a LinMot EC02 the FeedbackResolution is 524’288.

If the motor should be used as modulo axis (1 revolution) the ModuloValue must be set accordingly (same as
FeedbackResolution).

Example for a LinMot RS01 motor as modulo axis without gearbox:

Parameter Value Unit

Gearln 1 -

GearOut 1 -

Direction right -

FeedConstant 360.0 [Units/Revolution]
FeedbackResolution 360’000 [Increments]
MaxRPM Take from motor datasheet [1/min]
ModuloValue 0 [Increments]

J total Leave on default or set as required [kg*cm”2]

Torque Constant Leave on default or set as required [0,001*Nm/A]

A Attention:

From drive firmware 6.9 it is possible to use the motor in modulo mode. The modulo mode must be
enabled and setup in drive. Make sure that the ModuloValue in the PLC is set to the same value as
the RawData of Maximal Position in the drive. E.g.: 360°000.

v J@ RS0152440_SercasExample on COM4 (USER) | Mame Value Raw Data
% Control Panel Iinimal Position o° 0
v &g Parameters I aximal Position 359.999664 723873 ° 360000
E]0s Start-up Pogition 0* i}
A {E] Motion Contral St E Modulo Mods On 1

: ] Crive Configuration

s [E] Matar Canfiguration
Matar Type

; atar Type Selection
w =] Maodula Configuration
i L-E3 Modulo Mode

Po—
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13.3.3.4 Realtime channel

Following the recommended configuration of the real-time channel.

If the Realtime channel is configured with a list of IDNs the LinMot StatusWord, StateVar, the velocity feedback
(S-0-0040), torque/force feedback (S-0-0084) and the effective current (S-0-0389) can also be mapped directly
as part of the real-time process data.

In this example in the MDT also the Bipolar torque limit value (S-0-0092) is mapped. It allows to limit the
maximum force/torque in percent (scale = 0.1%, > value = 0 to 1000).

Parameter Value
TelegramType 7
PrimaryOperationMode 3
ConfigurationListAT 'S-0-0051.0.0;P-0-0100.0.0;P-0-0101.0.0;S-0-0040.0.0;S-0-0084.0.0;S-0-0389.0.0'
ConfigurationListATLength 9
PositionFeedbackValueOffset 0
ConfigurationListMDT 'S-0-0047.0.0;S-0-0092.0.0'
ConfigurationListMDTLength 3
PositionCommandValueOffset 0
=~ [l Echtzeitkanal
@ TelegramType UIMNT(D..7) 7
# PrimaryOperationMode UINT 3
# ConfigurationListAT STRING(254) '5-0-0051.0.0;P-0-0100,0.0;P-0-0101.0.0;5-0-0040.0.0;5-0-0084.0.0;5-0-0389.0.0°
# ConfigurationListATLength UINT(D..750) 9
# PositionFeedbackValueOffset UINT(D.. 748) 0
# ConfigurationListMDT STRING(254) 'S-0-0047.0.0;5-0-0092.0.0°
# ConfigurationListMDTLength UINT(D..750) 3
# PosiionCommandyalueOffset UINT(D..743) 0

A Attention:
The order of the list's objects and its content must be exactly as stated in the table above to work
properly.

Make sure the Bipolar torque limit value is not O or the motor cannot move.

: Note:
1 Writing to the MDT from the PLC program (e.g., to write the Bipolar torque limit) could be done as
follows:

Bimnlaw Tarmme Tamd e o090}
LDipidoal UL GUST Sollle [T Wlzay

410 pBipolarlimit : POINTEER TO UINT:
41 rBipolarlimit : REAL := 100.0; // 1n percent;

4 pBipolarLimit := (DEV_IMRxis] .MDTAdr + 4); // Byte offset 15 £
25 pBipolarlimic~ := REAL TO UINT (rBipclarlimit * 10);
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13.4 Homing (Linear Motors)

There are several possible ways to home the axis. If the template(s) of Schneider is used the user may want to
use the integrated FB_Home function block (see chapter 13.4.1). An alternative is using the drive-based homing

as shown in chapter 13.4.2.

13.4.1 Homing using the Schneider template (FB_Home)

As homing mode NegDirectionPosEdgeSensor is used in this example project. As sensor the tracking deviation

is evaluated. The axis moves in negative direction until it reaches the mechanical stop, and the tracking
deviation increases. At a certain value this triggers i_xSensor.

13.4.1.1 Setup

Set the homing mode:

A¥M.FC SetHomeMode( i_etModeVirtualDrive
i_etModeRealDrive

FDL.ET HomeMode.SetPoshxisindLogEncoderPosition,
: |PZ)L.ET_Hcme}{c:le.NegDirecticnPcsEdgeSenscr, |

7 ig_ sthAxisModulelItf := stAxisInterface,
q =tDiag => etDiag,
q_etDiagExt => etDiagExtAXM,
q_sMsg =» ):

€0

stixisInterface.stHome.stSensor.i_lrHomePosition
sthixisInterface.stlHome.stSensor.i_lrvel | :
stixisInterface.stHome.stSensor.i_lrice
21 stixisInterface.stHome.stSensor.i_lrDec
a8z stixisInterface.stHome.st3ensor.i_lrderk
sthxisInterface.stHome.stSensor.i_lr0ffset | :
sthxisInterface.stHome.st5ensor.i lrMaxTravel
stixisInterface.stHome.stSensor.i_xRotativeSystem

2€ stixisInterface.stHome.stSensor.i xSensor

Make sure to keep the velocity i _IrVel low for best accuracy and set i_IrOffset to move away from the
mechanical stop afterwards.

In a cyclic task trigger i_xSensor. E.g., as follows:

stAxisInterface.stHome.stSensor.i_xSensor := (ABS(DRV_IMAxisl.TrackingDeviation) »= 2); // Trig sensor on tracking deviation lsvel (Zmm in this

example}

NTI AG / LinMot 13 Drive Profile: Schneider Electric PacDrive 3, FSP_DRIVE Page 171 of 285



PLC Commissioning

13.4.2 Drive-Based Homing (S-0-0148)

By executing IDN S-0-0148 as a procedure command, the drive-controlled homing is started.

A Attention:
Executing this command while the drive is not in AxisState 3 (Wait for job) will result in an error.

Use the function block FB_SercosWriteServiceData! Using the FC_SercosWrite ServiceData will
interrupt the PLC task until the homing has been completed.

Example sequence that is used in the example project (see chapter 13.1 Overview).

VAR
xHome - : BOOL;
diHomeState : DINT := 0;
fhloming : FB_SercosWriteServiceData;
diBuffer : DINT := 0; // Value not relevant
etDiag_homing : GD.ET_Diag;
etDiagExt_homing : POL.ET_DiagExt;
diResult : DINT;
diBuffer2 : DINT:
END_VAR

DRV_ILMAxisl.ControllerEnable3et :

frHoming {

IF "b[-lcmlng xDone THEH

IF stSubModuleInterface.q xActive THEN

stSubModulelnterface.i_ xEnable := FALSE;

END_IF

diHomeState:=110;

: /4 Check Module disabled and axis ready for enable or enabled(Axis State = 1 or 3)

IF NOT stSubModulelnterface.q xActive AND (DEV _IMAxisl.AxisState = 1 OR DEV_IMRxisl.AxisState = 3) THEN
diHomeState:

END_IF

IF DEV_IMRxisl.RxisState = 3 THEN
diHomeState:=130;
END_IF

A4 Start

i_stlogicallddress:= DRV_IMAxisl.stLogicalRddress,
i_xPSercosParameter:=
i_dwIDN:= 148
i_dwIDN SI
i_dwIDN SE:=
i wlype:= 7, // Execute c
i_pdwData:= ADR(diBuffer),
i_wMaxDatalen:= SIZEOF (diBuffer)
)i

PDL.G_ifRAsyncMgr.Start(i_ifAsync:= fbHoming, g _etDiag=> etDiag homing , g etDiagExt=> etDiagExt_homing); // Pass job to async managsr

0148 drive based homing co

IF etDiag homing <> GD.ET Dlag 0k THENW
diHomeState:= 394; //
END_IF

diHomeState := 131;

Check if homing function block has
fbHoming.xDone := FALSE;
diHomeState:=0;
xfiome := F

ELSIF fbHoming. q_leesultI\rlte <> 0 THEN
diHomeState:=995;
END_IF
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13.5 Parameter Access

Every parameter and variable in a LinMot system has its own UPID (Unique Parameter ID).
Every UPID is mapped to its own manufacturer specific IDN to access it via the sercos service channel.

UPIDs are mapped according to the following table:
UPID IDN (dec) IDN (hex)

0xHBLB P-Y-0000.HBdec.LBdec 0xHBLB000O + (0x00008000 + 0x0000Y000)

HB: High Byte (hexadecimal), HBdec: High Byte (decimal)
LB: Low Byte (hexadecimal), LBdec: Low Byte (decimal)

= 0: RAM value of a UPID is accessed
= 1: ROM value of a UPID is accessed
= 2: RAM and ROM value of a UPID is accessed (only applicable when writing UPIDs)

(Note: Not every UPID has a RAM and a ROM Value)

Example:

Access RAM value (Y=0) of UPID 0x13A6 (Maximal Current of Control Parameter Set A)
UPID = 0x13A6

IDN (dec) = P-0-0000.19.166

IDN (hex) = 0x13A60000 + (0x00008000 + 0x00000000) = 0x13A68000

13.5.1 Supported UPID Functions via IDN Access over the Sercos Service Channel

Use Schneider functions FC_SercosReadServiceData & FC_SercosWriteServiceData (see Schneider help)

UPID Access Data Service Type (i_wType)
Read UPID value (RAM or ROM value) 5 (read/write user data)

Write UPID value (RAM and/or ROM value) 5 (read/write user data)

Get minimum value of UPID 3 (read/write min. value)

Get maximum value of UPID 4 (read/write max. value)

A Attention ROM Access:
Intense use of writing into the ROM memory can reduce the lifetime of the drive memory!
More details can be found in the Drive Configuration Over Fieldbus (0185-1074) user manual
> see chapter Documentation / User Manuals

- Advanced:

1 By writing anything to IDN P-0-0099 (hex: 16#00008063) a drive reboot can be performed (e.g., to
load and activate written ROM parameters).
Attention: The Sercos line/ring will be interrupted until the drive has completed the reboot.
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13.5.2 Read RAM Parameter Example

To read the RAM value of a LinMot parameter the function FC_SercosReadServiceData (see Schneider help)
can be used.

PROGRAM SR_Main
VAR
bStartReadIDN: BOOL := 0;
diRetVAL: DINT;
i_stAxisld := DRV_SercDrv.stLogicalAddress;
wIDN: DWORD := 16#1BF38000; / UPID 1BF3h (Max Read Out Motor Temp, Offset = -50, Scale =
0.9803...°C)
dwIDNDatalN: DWORD ; // read data value
wNumBytetoRead: WORD:= 4; // read 4 bytes of data
uiReadDatalLen: UINT; // actual length of read data
uiMaxReadDatalLen: UINT; // actual maximum length of read data (i.e. max possible length of a string)

END_VAR

// ReadIDN
IF bStartRead|DN THEN

RetVAL:=FC_SercosReadServiceData(
i_stAxisld,
wIDN,
S,
ADR(dwIDNDatalN),
wNumBytetoRead,
uiReadDatalen,
uiMaxReadDatalen);

StartReadI|DN := 0;

END_IF
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13.5.3 Write RAM Parameter Example

To write the RAM value of a LinMot parameter the function FC_SercosWriteServiceData (see Schneider help)
can be used.

PROGRAM SR_Main

VAR
bStartWriteIDN: BOOL := 0;
diRetVAL: DINT;
i_stAxisld := DRV_SercDrv.stLogicalAddress;
wIDN: DWORD := 16#13A58000; // UPID 13A5h (Integrator Limit)
dwlDNDataOUT: DWORD := 3000; // Set Integrator Limit to 3A (Scale 0.1 mA)
wNumBytetoWrite: WORD := 4; // Write 4 bytes of data

END_VAR

}).WriteIDN

IF bStartWriteIDN THEN // If StartWriteIDN = TRUE parameter will be read

RetVAL:=FC_SercosWriteServiceData(
i_stAxisld,
wIDN,
S,
ADR(dwIDNDataOUT),
wNumBytetoWrite);

bStartWritelDN := 0;
END _IF
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13.6 Enable/Disable Drive Warnings

By default, any SERCOS Slave C2D warning (8165) or SERCOS C2Dman.specific warning (8166) will cause

the PLC to stop the axes. The LinMot drive can generate several warnings Motor Not Homed, Speed Lag

Always and so on.

To avoid this behaviour on the Schneider PLC, these diagnostic messages can be deactivated using

FC_DiagConfigSet2 (see Schneider help for more information).

In the example project (see 13.1 Overview) in the Init_Action of the program SR_MainMaschine the two

diagnostic codes 8165 and 8166 are set to diagnostic class 1:

IF (SystemConfiguration.G_ifSercos.State = 4) THEN
//Warnings, see help
diResultDiagConfigSet8165 := FC DiagConfigSet2(i_diDiagCode:= 2185, i_diDiagClass:=
diResultDiagConfigSet8l66 := FC DiagConfigSet2 (i diDiagCode:= 2166, i_diDiagClass:=
xInitDone := TRUE;

END_IF

Otherwise it is also possible to disable warnings on the drive side:
LinMot-Talk 6.8

File Search Drive Services Opticns Window Tools  Manuals  Help

Tt a ﬁ.’.l I %l @ | C1250-5C an COM4 [USER] w
@ Project ﬁ:ﬂ
v @ C1250-5C on COM4 (USER]

- Control Panel Narne

v [tg] Parameters X Motar Hat Sensar
{£] 05 % Motar Shart Time Overload
~ {£] Mation Contral 5w/ %" Motar Supply Valtage Low
{E] Diive Canfiguration X Matar Supply Valtage High
{E] Motor Configuration %" Position Lag Always
{E] State Machine Setup %" Drive Hot
{E] Motion Interface " Motor Mot Hormed
+ =] Position Contraller " PTC Sensor 1 Hat
=] Current Controller L
v [E] Enors & Warnings IEL PTC Senzar 2 Hat
: X RFR Hot Calulated
" Speed Lag Always

-—+E| W Detection Mask
: {E] Emar Behaviar X Reserved

=] Emor Detection Mask
. L
{E] Protected Technolagy Functions EL Reserved
E] sercos X Interface ‘W arn Flag

ﬁ Y ariables EL.ﬁ.ppIicatinn W'arn Flag

w B Nnmillnemmnas

A Attention:
Be aware that some of the warnings of a LinMot drive can indicate an upcoming error. So, make sure
you have good reasons to disable warnings on the drive, e.g., Motor Hot Sensor or Drive Hot.

1, i_stLogRAddr:= SERCDRV_TYPE, i_diDiagSubClass:
1, i_stLoghddr:= SERCDRV TYPE, i diDiagSubClass:

.I-r::._*|[:3‘

Walle

True
True
True
True
True
True
Falze
True
True
True
Falze
True
True
True
True
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14 Drive Profile: CODESYS SoftMotion, CiA402

14.1 Overview

This chapter shows how a LinMot drive with DS402 (CoE) / CiA402 interface (e.g., C1250-DS-XC-1S) can be
integrated and setup in a CODESYS SoftMotion environment (on a Raspberry Pi 2).

Download:
Example projects can be downloaded from:
http://download.linmot.com/plc_lib/examples/CODESYS DS (named LM_DS Demo CODESYS RaspPi...)

Components used:
e LinMot C1250-DS-XC-1S-000 (article number 0150-2416) with firmware 6.6 Build 20170522
e Raspberry Pi 2, Model B, target system version 3.5.10.20
e CODESYS Control for Raspberry Pl 3.5.10.20 Package
e CODESYS V3.5 SP10 Patch 3

additional device (s)

Image Source: http://www.raspberrypi.org/

EtherCAT is the real-time Ethernet network originally developed by Beckhoff. The LinMot acts as Slave in this
network and is implemented with the standard ASIC ET1100 from Beckhoff.

For further information on the EtherCAT fieldbus please visit:
http://www.ethercat.org/
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14.2 Configuration and Connection of the LinMot Drive

The LinMot drive is configured using the LinMot-Talk software:
http://www.linmot.com/download/linmot-talk-drive-configuration/

14.2.1 Motor Configuration

It is assumed that the motor connected to the drive is already configured.

Use the Motor Wizard inside LinMot-Talk to setup the motor (Menu -> Drive -> Motor Wizard):

o Lt ip1s21ea 190 USER) v P> W o | BB [N eE &

Make sure that you select a homing mode in the Motor Wizard as with the DS (DS402 / CiA402) interface a
drive-based homing is possible (e.g. Mechanical Stop Negative Search):

, o e s |

ﬂ Motor Wizard
Step #/9: Homing |

Home Poszition S5earch Move

m

Speed: 0.01 mys

Mode: Mechanical Stop Megative Search

B—

Derived Settings Value Comment

T
7l

Cancel

elp ‘ < Back || Mext =

0 See Appendix |: Basic Position Control Loop Tuning
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14.2.2 XML File

Install the XML file that is part of the LinMot-Talk software/firmware you are using.

The most recent device files are always part of the newest LinMot-Talk software. They are located by default:
o EtherCAT CoE: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\EtherCAT\XML\
e EtherCAT CoE: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\lnterfaces\EtherCat_Nx\XML\ (-MI drives)

XML file names:

NTIL_CiA402_Servos_Vx_xrx.xml LinMot DS drives SG6-7
NTIL_CiA402_SG5_ Servos_ Vx_xrx.xml LinMot DS drives SG5
NTIL_CiA402_Servos_MI_Vx_xrx.xml LinMot MI drives SG6

14.2.3 EtherCAT Connection

The drive is connected to the EtherCAT network using the X17 (IN) & X18 (OUT) connectors.
The below pictures show the ports of an E1250-DS-UC drive. On all other LinMot drives supporting EtherCAT

DS the ports are named the same (X17 & X18) but they may be placed differently on the drive housing.

X17 -X18 RealTime Ethernet 10/100 Mbit's

X1TRTETH In EtherCAT IN, from PLC

X18RTETH Out  EtherCAT OUT, to next device

RJ-45

AN
\\\\\k__
AN,

C sEmceseec
T

{

B

D

X17

In PLC/
Master

X18

Other Devices
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14.3 PLC Setup

14.3.1 EtherCAT Device Description File XML

The EtherCAT device description file (XML ) is located by default in the LinMot-Talk installation path:
C:\Program Files (x86)\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\lnterfaces\EtherCAT\XML
C:\Program Files (x86)\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\EtherCat_Nx\XML

Install the XML in CODESYS by selecting “Tools > Device Repository”.

14.3.2 Add and setup the LinMot drive
Follow these steps to add the LinMot drive to your CODESY'S project.

1. If not already existing add an EtherCAT Master SoftMotion by right-click on the PLC and select Add

Device...

2. Right-Click on the EtherCAT Master SoftMotion and select Scan for Devices...

=13 LM DS Demo_CoDeSys_RaspPi IV0
= ﬂj Device (CODESYS Control for Raspberry Pi 5L)
=B pLC Logic
=L} Application
ﬁ] Library Manager
PLC_PRG (FRG)
= @ Task Configuration
=38 MainTask
@ EtherCAT_Master_SoftMotion.EtherCAT _T:
& PLC_PRG
Visualization Manager
@ Visualization

(7] |EthercAT_Master [~ —
XN cut

™ SoftMaotion Genera

5 e
"% 5l Paste
Ee ¥ Delete
.E- Onewire
Browse k
+-" Camera device
Refactoring r

Properties. ..

Add Object
) Add Folder...
Add Device...

Insert Device. ..

Scan For Devices...

In the following window select Copy All Devices to Project
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3. Right-Click on the added drive (e.g. C1250_DS XS _18S...) and select Add SoftMotion CiA402 Axis
= ﬁj EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)

[l |c1250_DS_%C 15 (C1250-DS-XC-15 V1.8h5)

% SoftMotion Gene c'i'i'; Cut
3 Ic Copy
:EL;\ISPI Paste
'!. .Onewire #f Delete
+- "% Camera device Browse k
Refactoring 3
Properties...
Add Object
) Add Folder...
Insert Device. ..
Disable Device
Update Device. ..
ices |[[) POUs ] Edit Object
es - Total 1 error(s), 0 w: S
1pile Edit IO mapping
Stion Import mappings from CSV...
146: Identifier ‘LinMot' ng ot = o Sl
Add SoftMotion CiA402 Axis
Add SoftMotionLight CiA402 Axis
Simulation

Select Ok in the following pop up.

4. Move to the tab Scaling/Mapping and set 10°000 increments per 1 motor turn

=g (M D5 Demo_CoDeSys RaspFi IV0 7

Scaling
= [ Device (CODESYS Cantrol for Raspberry PiSL) SETEr [ ] Invert direction
es Eﬂ PLC Logic
Scaling/Mappin 10000 increments <=> motor turns
= () EtherCAT Master_SoftMotion (EtherCAT Master SoftMotion) o/Mapping | | L]
= C1250_D5_XC_15 (C1250-DSXC-15 V1.3b5) S — 1 motor tums <=> gear output turns P
W |L""M"t (5M_Drive_GenericDSP402) gear output turns <=> units in application l:l
'a SoftMotion General Axis Poal SM_Drive_ETC_GenericDSP402: /0
Mappin
e ] Mapping
» SP1 Status Automatic mapping
E®
) Inputs:
3 Onewire Information P
+% Camera device Cydic object Object number Address Type 2
" iord) - e ‘aLIWO UINT'
actual position (i ) 'DINT'
actual velodty (diActvelodty) "

You are now ready to use the axis.
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14.3.3 Check EoE settings

On supported drives (C1250-..., C1450-... & E1450-...) please check the EoE (Ethernet over EtherCAT)
settings.
You can enable the Virtual Ethernet Port and assign an IP to be able to login over EtherCAT into the drive using
LinMot-Talk.

@ Visualization
General

Expert Process Data
Process Data

Startup Parameters
EoE Settings

EtherCAT I/0 Mapping
Status

Information

PLC Commissioning

ﬁ] Library Manager 4 LinMot

Settings

Virtual Ethernet Port

Wirtual MAC Id:

Switch Port
IP Settings
IF Address:

Subnet Mask
Default Gateway:
DMS Server:

DMNS Mame:

[J] c1250_D5_XC_15 x

02-01-05-10-03E9

IP Port
192 . 168 . 1 . 10
255 . 255 . 255 . O
o .0 .0 .0
0 .0 .0 .0

£1250_DS_¥C_15

Be aware that the PLC must route the requests from LinMot-Talk over Ethernet to the EtherCAT network.

Note:

H

E.g., to change drive settings or for monitoring and tracing.
If not required, this feature can be disabled.

EoE can be used to login into the drive with LinMot-Talk directly over EtherCAT.

LinMot drives do NOT support the DHCP mode yet. A fix IP must be assigned or the EoE feature must

be completely disabled (disable Virtual Ethernet Port).
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14.4 Homing

To home the axis using the drive-controlled homing procedure the function block MC_Home (library SM3_Basic)
can be used.

Executing this function block will start the homing procedure defined with the Motor Wizard of LinMot-Talk (e.g.,
Mechanical Stop Negative Search). The Position input of the function block defines the home position of the
axis, e.g., the mechanical stop.
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14.5 Visualization

In the example project the VISU_NEW_SMC_StartupDrive (SM3_Basic) template is used

H4# LinMot c1250 D5 %C_15  [{fff) UbraryManager i Visualization x [[E] PLCPRG |

rY
100.0000C —~
30.00000¢

30.00000¢

30.00000¢

1.000000
10.000000
10.000000
0.000000
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14.6 Parameter Access

Parameters can be modified using their UPIDs (Unique Parameter ID) via CoE.
To use a UPID command the function blocks MC_ReadParameter and MC_WriteParameter can be used.

The Sub-Index specifies the command which is performed

SDO Service Index Subindex Description

Read 2000h+UPID 0x01 Parameter UPID read RAM value
Write 2000h+UPID 0x01 Parameter UPID write RAM value
Read 2000h+UPID 0x02 Parameter UPID read ROM value
Write 2000h+UPID 0x02 Parameter UPID write ROM value
Read 2000h+UPID 0x03 Parameter UPID read minimal value
Read 2000h+UPID 0x04 Parameter UPID read maximal value
Read 2000h+UPID 0x05 Parameter UPID read default value
Write 2000h+UPID 0x06 Parameter UPID write RAM and ROM value
Write 2000h 0x07 Parameter Default OS SW instance
Write 2000h 0x08 Parameter Default MC SW instance
Write 2000h 0x09 Parameter Default Intf SW instance
Write 2000h 0x0A Parameter Default Appl SW instance
Write 2000h 0x0B Reset device

A Attention ROM Access:
Intense use of writing into the ROM memory can reduce the lifetime of the drive memory!
More details can be found in the Drive Configuration Over Fieldbus (0185-1074) user manual
> see chapter Documentation / User Manuals

The input ParameterNumber of the MC_... function blocks must be of type DINT and contains the data length
the index and the subindex.

E.g., ParameterNumber := -DWORD_TO_DINT(SHL(USINT_TO_DWORD(usiDataLength), 24) +
SHL(UINT_TO_DWORD(uilndex), 8) + usiSublndex);

1 PROGRAM FLC FRG

z VAR

3 _StartUp: 5SM3_Basic.SMC StartupDrive;
MC _ReadParameterl: MC_Readparameter;
MC WriteParameterl: MC_Writeparameter;
usibatalength: USINT '/ L I

3 uilndex: UINT; //= 1¢; 6#33a6

10 usisubIndex: USINT :

11 END VAR

- -

2

3
ML ReadParameterl.ParameterNumber := -DWORD_TO DINT (SHL (USINT TO DWORD (usiDatalength), 24} + SHL(UINT TO DWORD (uiIndex), £) + usisubIndex);
MC_WriteParameterl.ParameterNumber := -DWORD_TO DINT (SHL(USINT TO DWORD (usiDatalength), 24) + SHL(UINT TO DWORD (uilndex), £) + usisubIndex);

MC_ReadParameterl (Axis:=LinMot):
3 MC WriteParameterl (Axis:=LinMot);

Example:
To write 1A to the RAM value of the parameter Maximal Current:
Name: Maximal Current DatalLength = 4

UPID: 13A6h Index = 16#2000 + 16#13a6 = 16#33a6
Type:  SInt32 = DINT Sublndex =1

Scale: 0.001 A Value = 1A/ 0.001A (scale) = 1’000
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14.7 Add Additional Parameters or Variables to the Process Data

To be able to modify the Process Data make sure to enable the expert settings:

| General Address Additional

EtherCAT =

AutoIncAddress 0 = Enable Expert Settings
Expert Process Data
EtherCAT Address 1001 = /D Optional

Process Data
Distributed Clock

It is possible to add additional parameters or variables of the drive to the Process data PDO for cyclical write or
read access.

Make sure to enable the user defined inputs/outputs PDO if required:

4 LinMot m C1250_D5 XC_15 X m Library Manager @ Visualization
General Select the Outputs Select the Inputs
MName Type Index L MName Type Index
ErpmETEss IER 16#1602 Cylic Position Mode (exclud | 16#1A02 Cylic Mode Inputs
Co rd T Statusword UINT 16%6041:00
Process Data " .
Position actual value {units) DINT 16#6064:00
Startup Parameters SIN 16+6060:00 DemandPosition DINT 16#168A:00
DemandCurrent DINT 16%1693:00
EoE Settings v 1681603 Cylic Position Velocity Mod Modeof Operationdisplay SINT 16#6061:00
Controlword UINT 16#6040:00 -
EtherCAT I/0 Mapping Targetposition DINT 16+6074:00 ¢|16#1A20 User Defined Inputs
Target velocity DINT 16#60FF:00 Demand Current DINT 16#1B93:00
Status Mode of Operation SINT 166060:00 on ]
- Config Status Word UINT 16#1B09:00
Information 16#1604 Cylic Position Velocity Torg Config Index In UINT  16=1B0A:00
C INT 1676040:00 Config Value In DINT 16#1B0B:00
: A:00 16#1B10 Input DemVel
DemandVelocity DINT 16%1B8B:00
16#1B11 Input Actvel
Actualvelocity DINT 16#1B8E:00
16#1B12 Input ActVelFilt
ActualVelocityFilt DINT 16#1BAF:00
16#1B16 Input DemCurrFilt
DemandCurrentFilt DINT 16%1B38:00
v 16#1620 User Defined Outputs
Maximal Current DINT 16%13A6:00
16#1708 Config Module v
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Example 1: Read the Demand Current (UPID 1B93h) of the drive cyclically by adding it to AT 1:
& LinMot-Talk 6.5

File Search Drive Services Options Window Tools Manuals Help

mta = | Il E & | 42| c12505E %C 15 000 offfne USER] v | 5 3 | | (% |cHEeEAFE| 3|
B Project o] | | - - | |
v m C1250 5E =<C 15 000 offine (USER]
& Contral Panel Hame Walug Rawlata LFID Type Scale Oiffset
Parameters State Machine bain State 1BEER Ulntg 1 0
] 08 State Machine Sub State 1B5Fh Ulnt8 1 0
{E] Mation Cortral S/ State 1BEOh LIt Enumerator
{E] EtheiCAT ScE State Var 1862k Ulntle 1 0
v & Vaiables Demand Pasition 1BBEh  Sint32 0.0001 rom Omm
~[E] User Defined ) Demand Welosity 1BSBh  Sint2 EE mfs Omés
e E"E'Z’;“QEEH;;’S #Time Demand Acoslerstion 1B8Ch  Sinta2 1ESmis™2 0 mis"2
] 05 54 Manitoring Demand Jerk 1B8Fh Slnt32 0.0001 m/s"™3 O0mis™3
] 0% S/ Hiw Canfiguration Actual Position 1BEDH Sint32 00007 mm 0 mm
3 05 Hash Yalue Actual Velocity 1BBER Sint32 1E-Emds Omds
05 S/ Status Actual Velocity Fitered 1BAFh Sint32 TEE mds Omds
- [EE] MC S\ Qverview Difference Position 1B40kH Sint32 00001 mm 0 mm
3 M 5w Motar Difference Velocity 1B9Th Sint32 1E-E mds 0mds
MC 5w %13 Ext Sensor 'Jlamﬂn;l_ﬁwmnt Pos Ciyl 1B92h Sint32 0007 4 04 )
MC 5% Current Controller Demand Current 1893k SInt32 0.001 A 04 |
~[E=] MC 5/ Control Word Dremand Current Filtered T35k Slnta [ oA "
- MC 5w Status Word Dremand Position 16 Bit 1894k Slnt16 1 1]
3 MC S\ Wamings Actual Position 16 Bit 1895k SIntl16 1 0

Name: Demand Current
UPID: 1B93h

Type: Sint32 = DINT
Scale: 0.001 A

1. In the Expert Process Data select User Defined Inputs from the PDO List.

2. Press the Insert button

3. Inthe Select Item From Object Dictionary window enter the name, the UPID as Index and set the Datatype
to DINT (as the Demand Current is of type SINT32)

4. Click OK to finish

General Sync Manager: ok add [ Edit 3 Delete
Expert Process Data M size Type PDO List:
0 0 Mailbox Out Index Size Mame Flags 5M
Process Data 1 0 Mailbox In 1621602 8.0 CylicPositionMode F
2 16 Outputs 16#1603 12.0 CylicPosition VelocityMode F 2
Startup Parameters z 16 Inputs 16#1604 14.0 Cylic Position Velocity Torque Mode F
16#1606 6.0 Cylic Torgue Mode F
EoE Settings 161620 4.0 UserDefined Outputs 2
16#1708 8.0 ConfigModule F
H T HE ey 16£1710 4.0 Max Current Set A F
— | 16#1A02 16.0 Cylic Mode Inputs F 3

Select Item from Object Directory 16%1A20 0.0 User Defined Inputs

Mol Insert | Edit Delete Move Up Maove Down
Indesx:Subindex MName Flags Type Default PDO Content (16#1420):

16#6040: 16%00 Controlword RW UINT Index Size Offs MName

16#6041: 16200 Statusword RO UINT 0.0

16#6060: 16200 Mode of Operation RwW USINT

16%6061: 16500 Mode of Operation display RO USINT

16#6062: 16500 Position demand value RW UDINT

16#6064: 16#00 Position actual value { units ) RO UDINT

16#607A: 16500 Target position RW UDINT

162607C: 1600 Home offset RW UDINT

16%6098: 16300 Homing method RW USINT

16#609A: 16500 Homing acceleration RW UDINT

16#60FC: 16200 Position demand internal value RW UDINT

16#60FF: 16200  Target velodity RW UDINT £ Device
Name Demand Current Project Obje
Index: 16# 1893 3 Bitlength: |32 3
SubIndex: 16 |0 = Cancel

Datatype: m v
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Example 2: Write the Maximal Current (UPID 13A6h) of the drive cyclically by adding it to the process data:

I LinMot-Talk 6.5

File Search Drive Services Options Window Tools Manuals Help
Mt o = | | E & | 48 | £1250 SE T 15 000 offine (USER] v | 5: | [ | SEHIEAFE| D
Project o | D5 A
@-ﬂ 1250 SE T 15 000 affline (USER) L |‘/ x|
Cantral Panel Mame WValue Faw Data UFID Type Scale Offzet
Parameters “FF Constant Farce 04 00000000k 139Ch  Sint32 0.007 & 04
&l os “ FF Friction 04 00000000k 1330h  $Int32 0001 & 04
-] Mation Contral S/ “ FF Spring Compensation 044m 0000k 13%Eh  SIntE 1 Adm 0a/m
{E] Drive Configuration “ FF Damping 0 4/mds) 0000k 13%Fh  SInt16 001 Admsz] 0 Amds)
{E] Motor Configuration " FF Aceeleration 0 A/ms"2) 0000k 13400 UlntlG 0001 &Am..  0AJmAs"2)
{E] State Machine Setup “Spiing Zera Postion 0 mm 00000000k 1341 Sin32 0000 mm 0o
2 g EDDS‘:E;: ”E‘::;zﬁer P Gain 1.5 A/mm D00Fh 1362h  Ulnii6 01AMm OAdmm
D= Feedback Selection /D Gain 3a/ms) 001ER 1383k UlntE 0144ms]  0A/Amds)
3 [ Filter Time Ouz 0000k 1348h  UlntlE Tus Ous
Chl Par Set Selection [T
=] Control Farameter Set & | Gain N 0 A/ mm*e] 0000k 1344k Ulntle 01 Admmee] 04 mm*s]
E] Contral Parameter Set B rtegrator Linit 25A DO00E A?.h 3A.§.h S nt32 D.001 & oA
E] Advanced Settings I5 4 DO00E1A8h 3ABh Sinta? 0007 4 |ia
] Curent Contraller . v awimal Current Positive 284 00001480 IFCh  SInt32 0.001 A 0a
‘E] Errors & Warnings ) M amimal Current Megitive 2548 O000E1 480 13FDh  Sint32 0,001 & 04

Name: Maximal Current

UPID: 13A6h
Type: Sint32 = DINT
Scale: 0.001A

In the Expert Process Data select User Defined Outputs from the PDO List.

1.
2. Click the Insert button
3

In the Select Item From Object Dictionary window enter the name, the UPID as Index and set the Datatype

to DINT (as the Maximal Current is of type SINT32)

4. Click OK to finish

4 LinMot m C1250_DS_XC_15 X m Library Manager @ Visualization
General Sync Manager: ok Add [ Edit < Delete
Bxpert Process Data M Size Type PRO L
0 0 Mailbox Out Index Size  Name Flags SM
Process Data 1 0 Mailbox In 16%1602 8.0 CylicPositionMode F
2 12 Qutputs 16#1603 12.0 CylicPosition VelocityMaode F 2
Startup Parameters 3 16 Inputs 16#1604 14.0 CylicPosition Velocity Tarque Mode F
16#1606 6.0 Cylic Targue Mode F
EoE Settings 16#1620 0.0 User Defined Outputs 2
6#1708 8.0 ConfigModule 7
ST @NEN 6%1710 4.0 Max Current Set & F
: 6E1A02 16.0 Cylic Mode Inputs F 3
Select ltem from Object Directory \ 521420 0.0 User Defined Inputs
X " ’Insert & Edit Delete Move Up Move Down
Index:Subindex Mame Flags Type Default
PDO Content (16%1620):
1o#6040; 16700 Controlword RW UINT
16#6041: 16500 Statusword RO UINT Index Sze | Offs| Name Ty
1656060: 16500 Mode of Operation RW USINT e
16#6061: 16200 Mode of Operation display RO USINT
16#6062: 16500 Position demand value RW UDINT
16#56064: 16200 Position actual value { units ) RO UDINT
16#607A: 16200 Target position RW UDINT
16=%607C: 16700 Home offset RW UDINT
16#6098: 16200 Homing method RW USINT
16=609A: 16500 Homing acceleration RW UDINT
16#60FC: 16500 Position demand internal value RW UDINT
16+#60FF: 16500 Target velocity RW UDINT -
E Device
E Name Maximal Currenﬂ
Index: 16% 1346 2 Bitlength: [32 2 Project Objec

SubIndex: 16% |0

Cancel

Datatype: |DINT
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15 Drive Profile: B&R NC Motion, CiA402

15.1 Overview

This chapter shows how a LinMot drive with Powerlink interface (e.g., C1250-PL-XC-1S) can be integrated and
setup in a B&R environment as DS402 motion axis (CiA402).

Download:
The demo project can be downloaded from:
http://download.linmot.com/plc_lib/examples/BR/DS402 (named LM_DS402 Demo AS4...)

Components used:
e LinMot C1250-PL-XC-1S-000 (article number 0150-1885)
Firmware 6.10 Build 20210521
e B&R X20CP1584 (1.9.0.0)
e Automation Studio V 4.9.2.46 SP#, Automation Runtime C4.90, mapp Motion 5.12.3

Attention:
Drive firmware 6.10 Build 20210521 or later is required to use the DS402 / CiA402 functionality

In the B&R Help Explorer check chapter McDS402Ax for more details about the DS402 / CiA402
integration of 3 party drives.
Press Ctrl + G to open by Guid: 5935c8d1-cc4a-43f2-aead-783ff4f9f6fc

e

additional device (s)

T
.

Y/

[ -

Image Source: http://www.br-automation.com/

The LinMot POWERLINK devices are Ethernet POWERLINK CNs (Controlled Nodes) with the following
parameters (according to EPSG-DS-301-V1.1.0):

Device Properties Value
Minimal POWERLINK cycle time 250 ps
Size of isochronous transmit buffer 64 Byte
(maximal size of isochronous frames)

Size of isochronous receive buffer 64 Byte
(maximal size of isochronous frames)

Overall buffer size available for isochronous data 128 Byte
PReq to PRes latency ~1us
(CN isochronous reaction time)

SoA to ASnd latency ~1us
(CN asynchronous reaction time)

Maximum asynchronous MTU 300 Byte
Ability to support multiplexed isochronous access No
Asynchronous SDO transfer method POWERLINK ASnd
(UDP/IP and/or POWERLINK ASnd) only

For further information on Ethernet POWERLINK please visit: http://www.ethernet-powerlink.org
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15.2 Preconditions to use DS402 / CiA402

e Only SG6 devices are supported (C1250, C1251, C1450 & E1450)
e Drive firmware must be >= 6.10 Build 20210521
e Use of “00000156_xxxxxPL_DS402.xdd” as device description file when configuring the drive in the PLC

A Attention:
After adding the axes, it is recommended to rebuild the project and to restart both the PLC and
drives to have a proper start-up. Ignoring this may prevent being able to power on the axis.

15.3 Supported operating modes

e Mode 1: Profile Position Mode (pp)
¢ Mode 3: Profile Velocity Mode (pv)
e Mode 6: Homing Mode (hm)
e Mode 7: Interpolated Position Mode (ip)
e Mode 8: Cyclic synchronous position mode (csp)
e Mode 9: Cyclic synchronous velocity mode (csv)
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15.4 Configuration and Connection of the LinMot Drive

The LinMot drive is configured using the LinMot-Talk software:
http://www.linmot.com/download/linmot-talk-drive-configuration/

15.4.1 Motor Configuration

It is assumed that the motor connected to the drive is already configured.

Use the Motor Wizard inside LinMot-Talk to setup the motor (Menu -> Drive -> Motor Wizard):

o Lt ip1s21ea 190 USER) v P> W o | BB [N eE &

Make sure that you select a homing mode in the Motor Wizard if you want to use the drive-based homing as
described in chapter 15.7 Homing

ﬂ Motor Wizard EI@

Step #/9: Homing |

Home Poszition S5earch Move

Speed: 0.01 mys

m

Mode: Mechanical Stop Megative Search i w

B—

Derived Settings Value Comment

nish Cancel

Help ‘ < Back || Mext =

0 See Appendix |: Basic Position Control Loop Tuning
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15.4.2 XDD File

Install the XDD file that is part of the LinMot-Talk software/firmware you are using.
The most recent device files are always part of the newest LinMot-Talk software.
It is located by default:
e Powerlink: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\Powerlink\XDD\AS4
e Powerlink: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\Powerlink_Nx\XDD\AS4 (-MI drives)

e.g., 00000156_C1250PL_DS402.xdd

15.4.3 Powerlink Connection

The drive is connected to the Powerlink network using the X17 (IN) & X18 (OUT) connectors.
The below pictures show the ports of an E1250-PL-UC drive. On all other LinMot drives supporting Powerlink
the ports are named the same (X17 & X18), but they may be placed differently on the drive housing.

X17 -X18 RealTime Ethernet 10/100 Mbit's

1T RTETH In

] 1|8 5
= a1 -
e -1

X18 RT ETH Out

RJ-45

15.4.4 Node ID

The Node ID of the LinMot drive is set using the hardware address selectors.

81-82 Address Selectors
E1100 E1200 V2
E1200 V1 E1400

Cix00

51 (5 ..8) | Bus ID High (0 ... F). Bit5 is LSB, bit 2 MSB.

. : 52(1..4) | Bus ID High (0 .. F). Bit 1 is LSE, bit 4 MSB.

E.g.: Node ID 18 dec = 12 hex =

=>81=1hex= ,S82=2hex =
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15.5 Automation Studio Physical View

15.5.1 Add the LinMot drive to the Powerlink network

Install the XDD file(s) using Tools > Import Fieldbus Device... in Automation Studio.
Online | Toals | Window  Help

) ¥} Runtime Utility Center

AT

Technology Guarding
ARsim
BL 10 Switchboard
System Diagnostics Manager

ij'- Unit Test Page

\ Run Unit Tests
Import Fieldbus Device...

Import DT Device...

Update DTM Catalog

The required XDD-file can be found in the following folder (default):
C:\Program Files\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\POWERLINK\XDD\AS4
C:\Program Files\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\Powerlink_Nx\XDD\AS4

In the Hardware Catalog search for the LinMot drive (e.g., C1250...) and drag&drop it onto the Powerlink
interface (PLK).
Alternatively select the Product Group 3 Party Devices > all installed LinMot drives are shown.

Toolbox - Hardware Catalog *
& ZR Catalog  Favortes Recent
Mame Model Mu... Position BE 6 e |
=T - 4R R
= 4 X20CP1584 XZ20CP1584 |:|
Serial IF1 Product Group ~
ETH IF2
- PLK IF3 O e
_ﬁ C1250-PL_lin C1250-FL (=) ST1 3d Party
M C1250-PL_rot_R C1250-PL 5T2 Devices
M C1250-PL_rot_ECO2 1250-PL 573 Drive
UsB IF4 -
USB IF5 Oz O ‘
X2¥ IF& i
] 51 Double Axis ACOPOS v
Name Description
80VD100PD.C188-01 ACOPOSmicro Servo, 2x 8 A, 2x LinMot®
C1250-FL LinMat C1250 Linear Drive System with POWERLINK interfface
U-F LinMaot E1250 Linear Drive System with POWERLINK interface
E1450-PL LinMaot E1450 Linear Drive System with POWERLINK interfface

Set the Node ID according to your requirements.
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15.5.2 Configuration

In the configuration of the LinMot slave module (right-click on device > Configuration) the following setting must
be done. Attention: The “Axis reference” can only be set when the axis is already defined (see 15.6.1)

15.5.2.1 Linear Axis (10’000 increments per revolution):

= !_EJ C1250-PL_Lin
Eluﬁ_: Allgemein

E ty @ Moduliiberwachung Aus
5" POWERLINK Parameter
Sy 5 Verwendung der D5402 Achstreiber-Bibliothek Ein
-y 5 DS402 ais
fy @ MAxis reference gAwis_T1

5% Mechanical elements
l:—_luiﬁ_= Encoder settings

- s @ Increments per revolution 10000
- P57 Position actual value range Default

=45 Cyclic set value modes
------ v @ Cyclic position mode Cyclic synchronous position
- s @ Cyclic velocity mode Cyclic synchronous velocity

-y 57 Ads features
------ v @ Feature reference 1 Feature_1_ProfGen
L BQ Foature reference 2

[y ﬁ_i Kanaele

=

|- 5% Gerastespezfische Parameter
- P57 Simulation

In case the dynamic requirements are very high the following encoder settings will help

-y %5 Enable DS402 Axis Driver Library on
H-3 25 DS402 axis
------ v @ Auxis reference ghuis_1
[-----!.ﬁ_’ Mechanical elements
Sy Gearbox
b 9 Input 1 Revolutions

by @ Output Rewvolutions

o ' Rotary to linear transformation
- # Reference distance 1 Measurement units /Gearbox output revolution
El.ﬁ_i Encoder settings
- s @ Increments per revolution
P Position actual value range Default
El. #&5¥ Cyclic set value modes
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15.5.2.2 Rotary Axis PR01 or PR02 (360’000 increments per revolution):

= (& C1250-PL_Ret
=g 25 Allgemein

: ty @ Moduliberwachung Aus
5 POWERLINK Parameter
|_—‘_|.ﬁ"i Verwendung der DS402 Achstreiber-Biblicthek Ein
- 5 D5402 avis
------ + @ Auis reference ghxis_2

5% Mechanical elements
Elui?fi Encoder settings

: - 1 @ Increments per revolution 360000
5% Position actual value range Default
El. _ﬁ’ Cyclic set value modes
...... v @ Cyclic posttion mode Cyclic synchronous position
- 1 @ Cyclic velocity mode Cyclic synchronous velocity
= _ﬁi Ais features
------ v @ Feature reference 1 Feature_1_ProfGen
LS Feature reference 2

-5 P57 Kanaele
|- 5% Gerastespezfische Parameter
- P57 Simulation

=

- Note:
1 In this example the feature “Feature_ProfGen” is used. It is only required if CNC, CAM, or other
synchronized motion is used.
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15.6 Automation Studio Configuration View

15.6.1 Add axis objects
Add an axis object to MappMotion and add two axes (Linear & Rotary)

)._4 C1250-PL_Rot [Konfiguration]* L C1250-PL_Lin [Konfiguration]

4l

% Config_1.axis [Achs Konfiguration]* X
KW 1= > v @itz D
K;""géa“gdig 1 [Active] B‘Eh Beschraibung |1l i elles ‘axis” Element: |MRI0E ~]
- @ Hardware hw Hardware Korfig Wert Einhet  Beschreibung
- 42 Hardware hwl Hardware Topole ghis_1
{‘:‘ XZ\DCP[MEA 15 Base type Linear Defines the basic movement possibilities of the axis
Z EDU'SW 2oﬁware KOTQ_L @ Measurement unit Milimeters Measurement unit for the axis
% IolT‘vL'!I;e.\rom I/%m;::;:g o @ Measurement resolution  0.0001 Measur... Possible resolution of measurement unit that can be achieved
(8 PyMap.vvm Variablenzuerdn @ Count direction Standard Direction of the axis in which the position value is increasing
&l Connectivity _ﬁ‘ Movement limits Intemal Warious limit values that will be considered for axis movements
¢l TextSystem Bl 25 Velocity Basic Limits for the velocity of the axis
t L’Zﬂ Linit System i - @ Velocity 100 Measur... Velocity limit in any movement direction
g] AccessAndSecurty - 5% Acceleration Basic Limits for the acceleration of the axis
= ml @ Acceleration 50.0 Measur... Acceleration limit in any movement direction
I . ["'1?\99&?{"0”1 p—n II B P Deceleration Basic Limits for the deceleration of the axis
m_ CnrrfS:Z.axisfeaiure - @ Deceleration 50.0 Measur... Deceleration limit in any movement direction
Ft- (0] mappServices 5 Aams None
Fit mappSafety ghis_2
[ f; mappView _ﬁ‘ Base type Rotary periodic Defines the basic movement possibilities of the axis
[ mappWision H @ Measurement unit Degrees Measurement unit for the axis
B Eﬂ mappCockpit @ Measurement resolution  0.001 Measur... Possible resolution of measurement unit that can be achieved
Bt [ EdemalHardware @ Count direction Standard Direction of the axis in which the position valus is increasing
&+ & Hardware jpg E] ﬁ-‘ Period settings Possible position value range of a periodic axis
- @ Period 3600 Measur... The value range for axis positions is [0 , Period[
_ﬁ‘ Movement limits Intemal Warious limit values that will be considered for axis movements
EI 55 Velocity Basic Limits for the velocity of the axis
: -y @ Velocity 3600 Measur... Velocity limit in any movement direction
125 Acceleration Basic Limits for the acceleration of the axis
1 @ Acceleration 36000 Measur... Acceleration limit in any movement direction
By 75 Deceleration Basic Limits for the deceleration of the axis
-y @ Decsleration 36000 Measur... Deceleration limit in any movement direction
@ 5 [l 5 Mams None |
ogical View * Configuration View 0 Physical View

. Note:
1

resolution” for the unit Millimetres is 0.0001.

% ads

mapp Motion

Of &

mapp Axis

Object Type
Ol

Mechatronic

U S
Basic

Name

L s Feature

%, Cam Automat ACOPOS Fe
% Cam Automat Common Fe.
% Cam List Featurs

% Prof Gen Feature

9 Purely Vitual Axis

o Purely Virtual Axis

A LinMot linear motor has an internal position resolution of 0.1 um. Therefore the “Measurement

A LinMot PR01/PR02 rotary motor has by default 360’000 ticks/increments per motor revolution.

Therefore, for the “Measurement resolution” for the unit Degrees is 360° / 360’000 = 0.001.
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15.7 Homing

Within the DS402 / CiA402 profile a drive based / manufacturer specific homing is possible. To setup the homing
the function block MC_BR_InitHome _DS402Ax is used.

Only manufacturer specific homing modes are supported.

When using the MC_BR _InitHome_DS402Ax function block, set "DriveSpecificHoming" to "mcSWITCH_ON".
"DriveSpecificHomingModeMode" configures the HomingMode like the UPID 13C4h does:

Mame Walue Faw Data
" Aetual Position li; 0000k
i* Mechanical Stop Megative Search On 0007 b
" Mechanical Stop Positive Search nl{; 0002k
" Limnit Switch Megative [ff Q00ER
" Limit Switch Positive nl{; Q00Fk
" Horme Switch Megative (ff 0003k
" Home Switch Positive (ff 0010k
" Horme Switch And Mechanical Stop Megative [IfF 0004k
" Harne Switeh And Mechanical Stap Pasitive oiff 0005k
" Harme Switeh And Limit Switeh Negative Off 0006k
" Home Switch And Limit Switch Positive (m]{; 0007k
" Index On $13 And Mechanical Stop Megative it 000ek
" Index On 213 And Mechanical Stop Pozitive it 0005k
" Index On 13 And Limit Switch Meqative (ff 000k
" Indes On %13 And Limit Switch Positive (ff 000ER
¢ Index On 13 MHegative Search (ff 000CH
" Index On %13 Positive Search (ff 0000k
" No Drive Harning (ff 0 1h

Select the homing mode you have setup with the Motor Wizard of LinMot-Talk.

Position offset, velocity and acceleration should also be configured to the users’ needs.
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15.7.1 Linear Motor

A possible setup for homing mode “Mechanical Stop Negative Search” when the drive-based homing should be
modified could look as follows.
Just uncomment all MC_BR_InitHome... and the MC_Home_0.HomingMode lines.

The code as it is shown below is directly executing the homing sequence as it is setup within the Motor Wizard
of LinMot-Talk.

PROGRAM _TINIT
ghxis_1; // Touch BV

£/ MC BR InitHome DS402Rx% initialisations

This is only reguired one doesn't want to use Homing Mode setup in the driwve

MC BR_InitHome DS402Rx 0.Rxis := RDR{glxis_l);
MC BR InitHome DS40ZR
- BR_InitHome DS540
MC BR InitHome DS540
MC BR_InitHome DS402R
IC BR_InitHome DS40ZR

MC_BR_InitHome DS402R

0 _HomingParameters DriveSpecificHoming := mcSWITCH CON;

0 . HomingParameters iveSpecificHomingMode := 1; // Homing Mode "Mechanical Stop Negatiwve Search™

0 .HomingParameters.Position := -10;

=1

.HomingParameters . StartVelocity :

0 . HomingParameters HomingVelocity -
0 . HomingParameters Rcocceleration = 100;
/¢ MC Power initialisations

MC Power 0O.Rxis := RDR(gh=is 1);

// MC Home initialisations
MC Home 0O .RAxis := RDR(gAxis 1);

MC Home 0.HomingHode := mcHOMING DEFRULT;
f/MC_Home 0.HomingMode = mcHOMING INIT; // This is only regquired if one doesn't want to use Homing Mode setup in the drive

15.7.2 Rotary Motor

LinMot rotary motors (RS01 & EC02) have a single turn absolute encoder.
Therefore, as homing mode ncHOME_OFFSET can be used.

Note:
E It is recommended to home axes with absolute encoders first before switching the motor on.
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15.8 Parameter access

15.8.1 SDO commands

For SDO access the B&R library AsEPL is required.
Function blocks: EpISDORead() & EpISDOWrite()

The Index specifies the LinMot parameter (UPID) to be addressed. It is UPID + 16#2000.
The Sub-Index specifies the command which is performed

Sub-Index Description Access Type
2000h -5FFFh LinMot Parameter Commands
UPID Commands
01h RAM Value of UPID Read & Write
02h ROM Value of UPID Read & Write
03h Min Value of UPID Read Only
04h Max Value of UPID Read Only
05h Default Value of UPID Read Only
06h RAM / ROM Write of UPID Write Only
System Commands
07h Set ROM to default (OS) Write Only
08h Set ROM to default (MC) Write Only
09h Set ROM to default (Interface) Write Only
0Ah Set ROM to default (Application) Write Only
0Bh Reset drive Write Only
35h Stop MC and APPL Software Write Only
36h Start MC and APPL Software Write Only

A Attention ROM Access:
Intense use of writing into the ROM memory can reduce the lifetime of the drive memory!
More details can be found in the Drive Configuration Over Fieldbus (0185-1074) user manual
> see chapter Documentation / User Manuals

Possible variable declaration:

¥ & instLMAxis01_SdoWrite EplSDOWrite
3 & instLMAxis(01_SdoRead EplSDORead
¥ & udiDataVWrite UDINT
? & udiDataRead UDINT

Possible function block calls where IF3 is the Powerlink interface:

S EDD read
instIMAxis0]l SdoRead(pDevice:=RDR{'IF2'), plata:=ADR{udilataRead));
5D0D write

instIMAxis0]l SdoWrite (pDevice:=2DR{'IF2'), plata:=ADR{udiDataWrite));
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Example read parameter:

Read the RAM value of the parameter Maximal Current:

Name: Maximal Current
UPID: 16#13A6
Type: SiInt32 = DINT = 4 Bytes

Scale: 0.001A
pDevice := pointer to POWERLINK interface, e.g., ADR(‘IF3’)
node =1 (Node ID of the LinMot drive)
index := 13222 = 16#33a6 = 16#2000 + 16#13a6
subindex :=1 (access RAM value)
pData := pointer to data buffer, e.g., ADR(udiDataRead)
datalen := 4 (always 4 Bytes! Even if the parameter to read is less)
El 4  instLMAxiz01_SdoRead Epl5D0Read local
— <+ enable BOOL
— 4  pDevice LDINT
— & node LUSINT
— & index LINT
- < subindex LISINT
— 4 pData LDINT
— <+ datalen LDINT
& status LINT
- <*  emornfo LDINT
- readlen UDINT
B¢ intem EFL_I_TYPE
4 udiDataRead LIDINT local

Example write parameter:

Write 1A to the RAM value of the parameter Maximal Current:

Name: Maximal Current

UPID: 16#13A6

Type: Sint32 = DINT = 4 Bytes

Scale: 0.001 A > value to be sent = 1°000

pDevice := pointer to POWERLINK interface, e.g., ADR('IF3’)
node =1 (Node ID of the LinMot drive)
index :=13222 = 16#33a6 = 16#2000 + 16#13a6
subindex =1 (access RAM value)
pData := pointer to data buffer, e.g., ADR(udiDataWrite)
datalen := 4 (always 4 Bytes! Even if the parameter to read is less)
Fl 4 instLMAxis01_SdoWrite EplSDOWrite local
— <+ enable BOOL
— 4  pDevice LDINT
- node LUSINT
- 4 index LINT
— < subindex LSINT
— 4 pData LDINT
— & datalen LDINT
< status LINT
— 4 emornfo LDINT
F*  intem EPL_I_TYPE
& udiDataWrite LDINT local

TRUE
657313725

1

13222

1

65735842

4

65535
16H0000_0000
4

15000

TRUE
65733783
1

13222

1
G9715838
4

65535

0

1000
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15.9 Add Additional Parameters or Variables to the Process Data

It is possible to add up to 4 parameters or variables to the cyclic PDO of the drive. This allows fast read/write
access.

Right-click on the drive and select Configuration.

e Set the Cyclic transmission to either Read (for read access from the drive) or Write (for write access
to the drive) in the “Channels”.

e As Init value in the “Device specific parameters” set the UPID number (e.g., Maximal Current has UPID
16#13A6 > 5030 decimal) of the parameter you want to access.

| i.; C1250-PL_lin [Configuration]* Ix

A ® & dv P l1io%
Name L... Posttion Version Descripti | || Name Value Unit
B 4 X20CP1534 15.00 A0CPL o, % C1250-PL_lin
...... Al Serial IF1 Commun e N

5 General

""" & ETH IF2 Ethemet -
B T PLK F1 POWER ﬁj POWERLINK parameters
_pr 8 12507 n ®S5T 10 LinMet C By Channels
™ -ﬁ C1250-PL_rot_RS... 5T? 1.0 LinMat € 5 MCSW_Variables_|4F00 RECORD[2:15]

S C1250-PL rot_EC... 5T 10 LinMat C 235" UPID_Variables_Values_|4F02 RECORD[Bx04]
...... v USE IF4 Universa El-¢ 25 Variable_by_UPID_01_I4F02_S01
...... w2 USB IF5 Universa| || -y @ Cyclic transmission [e=d ||
...... KoK IF6 B&R X2» -y @ Datatype UDINT
""" Jo 551 - @ Init value
S 55 Variable_by_UPID_02_I14F02_S02
------ @ Cyclic transmission None
..... o @ Datatype UDINT
------ @ Int valus
Fl- 25 Variable_by_UPID_D3_14F02_503
Bl P57 Variable_by_UPID_04_I4F02_S04
[y 5 Configuration_Module_|4F03 RECORD[0x06]

12 Device specfic parameters

s %5 UPID_Variables_UPIDs_I4F01 RECORD[(¢04]

o 5 UPID_01_I4F01_S01

- @ Datatype UINT
fy @ It vave 5030
- & UPID_0Z_1ar07_50.

- 2 UPID_03_M4F01_503

- & UPID_04_I4F01_S04

- - R P,

Afterwards you can assign a PV in the I/O configuration of the device.
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16 Drive Profile: B&R NC Motion, SDC interface

16.1 Overview

This chapter shows how a LinMot drive with Powerlink interface (e.g., C1250-PL-XC-1S) can be integrated and
setup in a B&R environment as motion axis (ACP10 > SDC > LinMot).

Download:
The demo project can be downloaded from:
http://download.linmot.com/plc_lib/libraries/BR/SDC/ (named LM_SDC Demo ...)

The general library for LinMot drives is available from:
http://download.linmot.com/plc_lib/libraries/BR/ (v2.10.0 or later required)

Components used:
e LinMot C1250-PL-XC-1S-000 (article number 0150-1885)
Firmware 6.7 Build 20190311 & 6.8 Build 20190315
e B&R X20CP1584
e Automation Studio V 4.3.8.58 SP#, Automation Runtime G4.34, ACP10 ARNCO 5.2.1
e Automation Studio V 4.4.6.71 SP#, Automation Runtime C4.45, ACP10 ARNCO 5.4.1

In the B&R Help Explorer check chapter ACP10SDC for more details about SDC.
It contains all important information about requirements and setup of SDC NC objects.

additional device (s)

H
H
H
H
o

Image Source: http://www.br-automation.com/

The LinMot POWERLINK devices are Ethernet POWERLINK CNs (Controlled Nodes) with the following
parameters (according to EPSG-DS-301-V1.1.0):

Device Properties Value

Minimal POWERLINK cycle time 200 ps
Size of isochronous transmit buffer 64 Byte
(maximal size of isochronous frames)

Size of isochronous receive buffer 64 Byte
(maximal size of isochronous frames)

Overall buffer size available for isochronous data 128 Byte
PReq to PRes latency ~1us
(CN isochronous reaction time)

SoA to ASnd latency ~1uys
(CN asynchronous reaction time)

Maximum asynchronous MTU 300 Byte
Ability to support multiplexed isochronous access No
Asynchronous SDO transfer method POWERLINK ASnd
(UDP/IP and/or POWERLINK ASnd) only

For further information on Ethernet POWERLINK please visit:
http://www.ethernet-powerlink.org
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16.2 Compatibility LinMot_SDC <> ACP10 ARNCO

The following table lists the dependencies of the LinMot_SDC library.

A LinMot_SDC < compatible with > ACP10 ARNCO
1.00.1 <> 52.01t05.2.9
1.00.2 <> 5.4.0 to 5.4.9
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16.3 Configuration and Connection of the LinMot Drive

The LinMot drive is configured using the LinMot-Talk software:
http://www.linmot.com/download/linmot-talk-drive-configuration/

16.3.1 Motor Configuration

It is assumed that the motor connected to the drive is already configured.

Use the Motor Wizard inside LinMot-Talk to setup the motor (Menu -> Drive -> Motor Wizard):

o Lt ip1s21ea 190 USER) v P> W o | BB [N eE &

Make sure that you select “No Drive Homing” as homing mode in the Motor Wizard as with the SDC interface
the motor is homed within the PLC.

Step 7/9: Homing |

Home Posgition Search Move

Mode: Me Drive Homing w

The drive executes no homing, at power up the homed bit in
the Status Word is already set. Mainly used in drive profile
applications, where the homing is made in the superior
system.

0 See Appendix I: Basic Position Control Loop Tuning
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16.3.2 XDD File

Install the XDD file that is part of the LinMot-Talk software/firmware you are using.
The most recent device files are always part of the newest LinMot-Talk software.
It is located by default:
e Powerlink: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\Powerlink\XXDD
e Powerlink: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\Powerlink_Nx\XDD (-MI drives)

There are separate XDD files available for either AS3 or AS4.

16.3.3 Powerlink Connection

The drive is connected to the Powerlink network using the X17 (IN) & X18 (OUT) connectors.
The below pictures show the ports of an E1250-PL-UC drive. On all other LinMot drives supporting Powerlink
the ports are named the same (X17 & X18) but they may be placed differently on the drive housing.

X17 -X18 RealTime Ethernet 10/100 Mbit's

1T RTETH In

X18 RT ETH Out

RJ-45
AN
il
X18 E X17
Out ﬂ In
Other Devices \ l=oi < PLC
%ﬁ Master
16.3.4 Node ID

The Node ID of the LinMot drive is set using the hardware address selectors.

81-82 Address Selectors
E1100 E1200 W2
E1200 V1 E1400

Clx00

-

51(5 ..8) | Bus ID High (0 .. F). Bit5 is LSE, bit 2 MSE.

82 (1 ..4) | Bus ID High (0 .. F). Bit 1 is LSB, bit 4 MSB.

a1 2 & 4 &8 & 7

E.g.: Node ID 18 dec = 12 hex =

=>81=1hex= ,S2=2hex =
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16.4 Short Description of the LinMot SDC interface function block
16.4.1 Principle of Operation

The LM_Sdclf function block acts as interface between the LinMot drive and the B&R SDC (Smart Device
Controller) interface. On top of the SDC interface the ACP10 Manager is located that manages the ACP10 axes.

SDC

Powerlink

LinMot Drive

16.4.2 HTML Help
The library LinMot_SDC provides a basic HTML Help. Hit F1 to open.

£ Libraries Globale Bibliotheken ¥ SAoE AL s
- ] ghxesObi ghxisDTobj ||:0 bEmer gooL Ll
- 5 Library_LinMot_SDC - diStatusID DINT 0

G- W) LinMot % LinMot_SDC — m] x

[ LinMot_SDC __ _7 §

[ gy Sample_Linear_ST Bz fe = ° @ % @'

[~ gy Sample_Rotary_RS01_ST Ausblenden  Suchen Zunick “onwarts  Abbrechen  Aktualisieren  Startseite Drucken Optionen

[~ df Sample_Rotary EC02 ST .

& &) Tasytem ke | e | Sichen | oo | LinMot_SDC - LinMot_SDC 2

@ Project language = EQI
=] General Information
Information For C Programmers Note:
@ Error Numbers

This Library provides a function block that acts as interface between a
LinMot Powerlink drive and the B&R SDC interface. This allows to use a
LinMot drive as motion axis in the B&R environement. The LinMot motor ist
directly connected to the ACP10 axis through the SDC interface.

@ Version History
@ System Requirements
= ':Q] Function blocks and functions

[E] Lw_sdekip

[E] _Lm_sdctf_Cyclic)

[E] _Lm_sdetf_init) Important:

[E] _LM_Sdctf_Writel ogEntry() This Library is using the SDC functionality provided by B&R. Therefor only
E m Data types and constants ACP10 axes are supported up to now.

@ Constarts

B Directly Derived Types
@ Enumerators

@ Data types This library provides a function block that allows to connect a LinMot Powerlink
B (] Examples drive to a B&R APC10 axis using the SDC interface
B ([ Structured Text The function block LM_SdcIf requires the standard library from LinMot (LinMot
@ Sample_Linear_ST v2.10.0).
@ Sampls_Rotary_EC02_ST
@ Sample_Rotary_RS01_ST Download LinMot library: http://download.linmot.com/plc_lib/libraries/BR/

Download Demo project: http://download.linmot.com/plc lib/libraries/BR/SDC/

How to setup the LinMot Powerlink drive as ACP10 axis using the SDC interface

L’;Logi(al View OPhysicaIView |¢Config
is shown in detail in the application note PLC Commisioning (0185-1120-E):

r DFehIerH DWamungenHﬁ < > _ http://shop.linmot.com/E/product/0185-1120-E v
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16.4.3 LM_Sdclf (Interface Function Block)

This is the function block that acts as interface between SDC and LinMot drive.

LM_SdcIf
BOOL—| DbEnable bActive |— BOOL
tstlM Sdclf Config — | stConfig bError | — BOOL
uiErrorCode | — UINT
diStatusID |—— DINT

16.4.4 enCallType
The function block LM_Sdclf has two call types.

e enLM_SDCIF_CALLTYPE_INIT (value 1):
With this type the function block LM_Sdclf is called in the Init section of the PLC
program to setup all required internal variables

e enLM_SDCIF_CALLTYPE_CYCLE (value 2):
With this type the function block LM_Sdclf is called in the cyclic section of the PLC
program. This is the normal operation mode.

16.4.5 stConfig

This structure contains the parameters required for a proper operation of the LM_Sdclf function block.

‘ Name ‘ Data Default ‘ Description

Type Value
pszLogName UDINT |0 Log name to be used / created. Set 0 if not logger should be used / created
pszAxisName UDINT |0 ACP10 axis name.
pszZSDCHWName UDINT |0 Name of SDC HW without _ HW I Name of SDC HW
pszSDCDrvIf32Name UDINT |0 Name of SDC Drv32If (Attention: max length of string is 34 characters!)
pszSDCEnclf32Name UDINT |0 Name of SDC Enc32If (Attention: max length of string is 34 characters!)
pszSDCDiDolf32Name UDINT |0 Name of SDC DiDolf (Attention: max length of string is 34 characters!)
pszSDCLmName UDINT |0 Name of LinMot tstLM_LinMot
udiSM_SCALE_LOAD_MOTREV | UDINT |1 Same as used in the ACOPOS Parameter Table
udiSM_SCALE_LOAD_UNITS UDINT [ 10000 |Same as used in the ACOPOS Parameter Table
udiSM_SCALE_STEP UDINT [ 10000 |Same as used in the ACOPOS Parameter Table
diResReductionFactor DINT 10 Resolution reduction (Default 10 for LinMot linear motors. Use 1 for other motors)
diEncReductionFactor DINT 10 Encoder reduction (Default 10 for LinMot linear motors. Use 1 for other motors)
tEnableDelay TIME T#10ms | Delay velocity calculation during enable

- Note:

1 The default values of the parameters in the table with blue background color are set to be used with a
LinMot linear motor. This default values and the settings done in chapter 16.8 result in 1Tum per Unit
and 10um actual position resolution.

A Attention:

The orange parameters in italic font are optional. In the examples of this manual they are not used.
In this manual, the names of the individual SDC components are derived from pszSDCHWName as
shown in chapter 16.5 point 3.
Nevertheless, it is possible to set unique names for each SDC component and the LinMot axis type
(tstLM_axis) and assign them to the parameters above (orange).
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16.5 Prerequisites

A

Attention:

There are some prerequisites that must be fulfilled before the following chapters can be successfully
completed.

1. The project you are using must already have the PLC type setup. Otherwise please follow the B&R wizard
for creating a new project

2. The libraries from LinMot (LinMot v2.10.0 or later & LinMot_SDC) must be installed in the project.
Check compatibility with ACP10 ARNCO in chapter 16.2 Compatibility LinMot_SDC <> ACP10 ARNCO0

You may want to create a separate package for testing (E.g., LinMot_SDC_Demo).

The libraries can be copied from the demo project to your project:

 BER=Piake B0 i @
Object Mame Diescription
= & [LW S0 Demo |
- #% Globaltyp Global data types
4 Global var Global varables
= 'f:] Libraries Global libraries
---uE| operator This library contains function irr
---uE| rurtime This library contains runtime fur
---uE| astime The AsTime Library supports D
---uE| AslecCon This library contains function irr
---uE| standard This library contains standard fi
---uE| sys_lib The 5Y5_LIB library contains fi
,‘EI ArEventLog The ArEventlog library can be
=} 'f:] LinMot_SDC_Dema
LinMat LinMat library
LinMot_SDC LinMat SDC interface

3. Add the following PVs to the Global.var (except gAxis01)

< Global.var [Variable Declaration] X

L; =i B qg 0 -' L L 4 3 (:_
Object Name Description MName Type
= ;g_fa?fb;?zzo Global sk types ~ @ ghusll APTOAXS.bp
i 1 : ¥ =01 HY
- ¢ [Globalvar | Global variables .‘O QN!SE-I‘H 4 SdcHnCia_typ
E} '{L:‘:' Libraries Global libraries _‘O gAn!sD'l_Drvlf SdeDrvif32 typ
¢ Egl operator This library contains function ir ) ¢ ghxisl_Enclf SdcEnci32_typ
Bl runtime This library contains rurtime fur * & gAds0_DiDof SdeDiDok_typ
---HE| astime The AsTime Library supports D _‘{} aAwis0l_LM tstLM_Axis
---HE| AslecCon This library cortains function irr |
---uE| standard This library contains standard fu
Attention:

A
A

Don’t add the PV gAxis01 (ACP10Axis_typ) yet. It will be added in chapter 16.6.5.

Attention:

The names of the PVs are very important! As shown above the PVs beside the ACP10AXIS (gAxis01)
must be named xxx_HW, xxx_Drvlf, xxx_Enclf1, xxx_DiDolf, xxx_LM where xxx is always the same
for the same axis (e.g., gAxis07).
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16.6 Automation Studio Physical View

16.6.1 Add the LinMot drive to the Powerlink network

Install the XDD file(s) using Tools > Import Fieldbus Device... in Automation Studio.
Online | Toals | Window  Help

) ¥} Runtime Utility Center

AT

Technology Guarding
ARsim
BL 10 Switchboard
System Diagnostics Manager

ij'- Unit Test Page

\ Run Unit Tests
Import Fieldbus Device...

Import DT Device...

Update DTM Catalog

The required XDD-file can be found in the following folder (default):
C:\Program Files\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\POWERLINK\XDD
C:\Program Files\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\Powerlink_Nx\XDD

In the Hardware Catalog search for the LinMot drive (e.g., C1250...) and drag&drop it onto the Powerlink
interface (PLK).
Alternatively select the Product Group 3 Party Devices > all installed LinMot drives are shown.

Toolbox - Hardware Catalog *
& ZR Catalog  Favortes Recent
Mame Model Mu... Position BE 6 e |
=T - 4R R
= 4 X20CP1584 XZ20CP1584 |:|
Serial IF1 Product Group ~
ETH IF2
- PLK IF3 O e
_ﬁ C1250-PL_lin C1250-FL (=) ST1 3d Party
M C1250-PL_rot_R C1250-PL 5T2 Devices
M C1250-PL_rot_ECO2 1250-PL 573 Drive
UsB IF4 -
USB IF5 Oz O ‘
X2¥ IF& i
] 51 Double Axis ACOPOS v
Name Description
80VD100PD.C188-01 ACOPOSmicro Servo, 2x 8 A, 2x LinMot®
C1250-FL LinMat C1250 Linear Drive System with POWERLINK interfface
U-F LinMaot E1250 Linear Drive System with POWERLINK interface
E1450-PL LinMaot E1450 Linear Drive System with POWERLINK interfface

Set the Node ID according to your requirements.
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16.6.2 Configuration

In the configuration of the LinMot slave module (right-click on device > Configuration) the following channels

must be selected:

Set the Cyclic transmission of all channels marked with a red exclamation mark to Read or to Write
respectively.

Mame

B % C1250-PLiin
----;ﬁj General
- 5 POWERLINK parameters

H

[ ﬁ_i Configuration_Module_[|4F03 RECORD|R0E]

L—‘_I.ﬁ-: Channels
S f,_’ MCSW _Variables_|4F00 RECORD[(15]

Eﬁ?

L%*:.

PLC Commissioning

MCSW _StateVar_[4F00_501

s @ Cyclic transmission

o @ Datatype
MC SW_StatusWord_|4F00_S02
MCSW_WamWard_I4F00_S03
MCSW_ActualPosition32Bit_|4F00_S04
MCSW_DemandPosition32Bit_|4F00_505
MCSW_DemandCument_|4FD0_S06
MCSW_ControlWord_I4F00_S07
MCSW _MotionCommandHeader_|4F00_S08
MCSW_MotionCommandByte_00_03_14F00_S09
MCSW_MotionCommandByte_04_07_I4F00_S0A
MCSW_MotionCommandByte_08_11_I4F00_S0B
MCSW _MotionCommandByte_12_15_|4F00_S0C
MCSW_MotionCommandByte_16_19_14F00_S0D
MCSW_MotionCommandByte_20_23 14F00_SOE
MCSW_MotionCommandByte_24_27 14F00_SOF
MCSW_MationCommandByte_00_01_I4F00_510
MCSW_MotionCommandByte_02_03_14F00_511
MCSW_MotionCommandByte_04_05_I4F00_512
MCSW_MotionCommandByte_06_07_I4F00_513
MCSW_MationCommandByte_08_05_|4F00_S514
MCSW_MotionCommandByte_10_11_I4F00_515
MCSW_MotionCommandByte_12_13_14F00_516
MCSW_MotionCommandByte_14_15_|4F00_S517
MCSW_MaotionCommandByte_16_17_|4F00_S512
MCSW_MotionCommandByte_18_15_I4F00_515

f-,-: UPID_Varables_Values_[4F02 RECORD e 4]

. e

e
[Ty R

lﬁF

T¥_Cfg_Module_Control_|4F03_S01
T¥_Cfg_Module_Index_Owut_14F03_502
T¥_Cfg_Module_Value_Out_14F03_503
R¥_Cfg_Module_Status_|4F03_504
R¥_Cfg_Module_Index_In_|4F03_S505
R¥_Cfg_Module_Walue_In_|4F03_506

[+]- f-,_: Device specific parameters
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16.6.3 1/0O Mapping

Right-click on the device and open I/O mapping. The inputs and outputs of the modules are mapped to the axis
structure (datatype tstLM_Axis).

In_the actual example the used PV gAxis01_LM is defined in the Global.var as data type tstLM_Axis:
4 Global.var [Variable Declaration] X

¢ &

Mame Type
¥ o ghs0l ACP10AXIS _typ
¥ 5 ghkisl1_HW SdcHwCfg_typ
¥ 9 ghxis01_Drvf SdcDrviF32_typ
¥ & gfxis01_Enck1 SdcEnci32_typ
¥ & ghxis01 DiDolf SdeDiDoff typ
¥ 5 ghks01_LM tstLM_Awis

Map the channels to the process variables as shown below

<} Global.wvar [Variable Declaration]

2 C1250-PL_lin [IfO Mapping] X

o
Channel Mame Process Variable Data Type
+#J ModuleOk BOOL
2 MCSW_StateVar_|4FD0_S01 gfuiz01_LM.DOrv ToPle. State'ar LIMNT
w2 MCSW_StatusWord_|4F00_S02 gfuis01_LM.Drv ToPle. StatusWard LIMNT
+J MCSW_WamWord_|4F00_503 :gAxis01_LM.Drv ToPle. WamWerd LINT
+J MC5W _ActualPostion32Bit_|4F00_504 sgAuis01_LM . Drv ToPle ComActual Position DINT
+J MC5W _DemandPosition32Bit_[4F00_505 »gAuis01_LM.Drv ToPle ComDemand Position DINT
+H MCSW_DemandCurent_|4F00_S06 gfxis01_LM.Dry ToPle ComActual Cument 32 DINT
@+ MCSW_ControlWord_|4F00_S07 ::gAxis01_LM.PlcToDry ControlWord LINT
@+ MCSW_MotionCommandHeader_|4F00_508 sgAwis01_LM PlcToDre MCHeader LINT
@ MCSW_MationCommandByte_00_03_[4FD0_S09 :gfwiz01_LM PleToDre MCParaDWord_00_03  UDINT
@+ MCSW_MaotionCommandByte_04_07_[4F00_S0A  gfwis01_LM.PleToDrv MCParaDWord_04_07  UDINT
@+ MCSW_MotionCommandByte_08_11_[4F00_S0B :gAwis01_LM.PleToDre MCParaDWerd_08_11  LIDIMNT
i@ MCSW_MationCommandByte_12_15_[4FD0_S0C  :gfwis01_LM PleToDre MCParaDWord_12_15  LIDINT
@ MCSW_MationCommandByte_16_15_[4FD0_S00D :gfwizs01_LM PleToDre MCParaDWord_16_15  LIDINT
@+ T¥_Cfg_Module_Control_|4F03_501 gfis01_LM. Pl ToDre CigControlWord LINT
@ T¥_Cfg_Module_Index_Out_|4F03 502 sgfeis01_LM. Pl ToDre CiglndexCut LINT
@+ T¥_Cfg_Module_Value_Out_|4F03_503 sgAuis01_LM . PleToDre ClaWalueOut LDIMT
+J R¥_Cfg_Module_Status_|4F03_S04 sgAuis01_LM . Drv ToPle CfgStatusWord LIMT
+J R¥_Cfg_Module_lndex_In_I4F03_505 gfeis01_LM.Dry ToPle Cigindexin LINT
+2 R¥_Cfg_Module_Value_In_|4F03_S0& sgfeis01_LM.Drv ToPle CigWalueln LDIMT
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16.6.4 Powerlink Interface and PLC Configuration

Set the cycle time of the Powerlink interface (right-click on PLK > Configuration). In this example 800us.
‘\(\ Acp10dg.nece [NC Manager Configuration] _a AcplOmapl.ncm [Mapping Editor] t.: H20CP1584

@ % &@ B ¢ e 9 U {7
Name L... Postion  Wersion Mame Value Unit 1
= 4 X20CP1584 1500 2% k3
...... Al Seral IF1 u 9 Module type Type 4 |
| I h:g | E----!_ﬁj Operating mode POWERLINK V2
i @ MTU size 300
...... w2 USHE IF4 - @ Baud rate 100 MBit hal duplex
...... ez USE IF5 \\E 5 POWERLINK parameters
...... ®_ X IF& i @ Activate POWERLINK communication on
...... h 551 X ~ <Interface Address

E‘ _ﬁ“ Redundant paraimsa Single CPL Project

i @ Hostname br-automation
# 800 s ||
b @ Multiplexing prescale ]
= & Mode managing nods

J’ﬁ_: Advanced

In the PLC configuration (right-click on X20CP1584 > Configuration) set Cyclic #1 duration to 800us (same as
Powerlink cycle time) and tolerance to 0 (Important!)
t.: X20CP1584 [Configuration]* X

e & 99 )3
L... Position Version Mame Value Lrit
| 1500 | B .3 x20CP1584
:?2 ey @ Configuration 1D LM_SDC_Demo_Corfigl
IF3 - @ Configuration wersion 1.00
ﬂ €1250-PL_lin 5T1 10 [ ﬁj Modulesystem on target
i w3 USB IF4 H- 5 Simulation
- »ip |USB IF5 - P Memory configuration
- _'_n,_, XK IF& [ ﬁ‘ System
L 551 - P Reboot
[ P& Communication
-5 Timing
E-y 2 Resources
L @ Number of cyclic resources 8
+ #5' Activate exception task class off
By Cyclic task classes
Dy 5 Cyclic #1

-y @ Duration 200 s
@ Tolerance 0 s
@ Stack 8192 Byte
a @ Used as output cycle trigger off
25 1/0 input delay no delay
25 1/0 output delay no delay

[ P57 Cyclic #2
[]----!ﬁi Cyclic #3

Note:
Other cycle times are possible too. Just make sure that Cyclic #1 Duration and Powerlink Cycle Time
are set the same (e.g. 2000us).

|
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16.6.5 Add a B&R drive to generate all NC object specific requirements automatically

In the B&R Help Explorer check chapter ACP10SDC > Using the Drive Configuration wizard.
It explains how to add the required components.
As alternative it is also possible to do all steps manually as described in the B&R Help Explorer.

1. Search for 8V1010.001-2 in the Hardware Catalog and then double-click (or drag&drop on the Powerlink
interface)

Catalog  Favortes Recent /

;E;Evd'_.‘: £ X R W

Product Group M
D I
Drive
Drive
e -
[ ] l
L
Single Axis ACOPOS W
MName Description
av1010.001-2 ACOPOS serva dive, Je 400~
aVTOTO 002 ACOPOS serva dive, Jx 400~

2. Click through the Drive Configuration Wizard without changing anything until Global Settings. Then select the
language, set a name for the axis (gAxis01 in this example) and click Finish at the end.

New Drive x New Drive

X

Automation Studio - Drive Configuration @
Drive configuration - 8Y1010.001-2 d

Ty

@  Automation Studio - Drive Configuration
@ Real Axis1

TN
@

A Global settings A General

(O e
o Language of error messages: » Name |gA:(isD1|
English ~
g Usage: Use PLCopen [Jcnc
[ Skip drive configuration Setting [ Axis is pericdic

Ovenide default settings
[ Activate motor simulation

[ Both end switches are normally open

[] Quick stop is normally apen

Next > Cancel Help < Back Next > Cancel Help

Now all required libraries for NC objects are added to the project. Also, the NC manager configuration and
the NC mapping are created.
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Physical View

3. Delete the just created drive (right-click > Delete)
@ Globaluar [v

&

Name

PLC Commissioning

% A ® 2%

= 4 X20CP1534

<

o ol Serial
- 4 ETH

L’} Logical View * Configuration View

L... Position Versio
1501

IF1

IF2

IF3

5T 1.0
e A AN

Configuration

NC Mapping

Watch
Trace
Test

Servo Loop Optimizer
Speed Torque Chart

Add Hardware Module..,

Cut

Copy
Paste

Delete

Replace Hardware Medule...
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16.7 Automation Studio Configuration View

16.7.1 Setup NC Manager and NC Mapping

Delete the automatically created NC mapping (right-click > Delete)

& W3 =
Configuration Description
= @& Configl [Active]
. 0 Hardware hw Hardware configuration
_. e‘i‘m Hardware hwl Hardware topalogy
B ) ®20CP1584
i 2 Cpusw Software corfiguration
- ch Cpu per Permanent varables
- J) loMap iom 1A0 mapping
- Q} PvMap wvm Variable mapping
- m Connectivity
----- fp] TextSystem
. @ Unit System
[ 5] AccessAndSecurity
----- E] mappControl
----- 5] mappMation
----- E] mapp Services
----- m mappView
----- E-a mappCockpit

- 5] Mation

2 Acpllcfgnce MNC manager configuration
G @8 Acpllsysbr MNC operating system

e O e O e O e B

,_|
=

Add a new NC mapping by drag&drop ACP10 Mapping Table from the Toolbox — Object Catalog

Configuration Description Toolbox - Obi
= @& Configl [Active] —

. & Hardware hw Hardware corfiguration = acp|

[ dﬁ Hardware hwl Hardware topology Technology Packages
B X20CP1584 o
: ,Ei Cpu.sw Software configuration ] -‘_i.__jlt,

Pemanent varables o

} loMapiom [0 mapping
PvMap . vvm ariable mapping
Cu:unnectl\.rrt'_.' MName
Text System 3 ACP10 Mapping Table
Unit System | —=oron
AccessAndSecurty
mappControl
mappMation
mappServices
mappyiew
mappCockpit

D
9
=
=
. a

-
..

VOO OEEHEEY

(%,
=
g
5

- @ Acpllcfance NC manager corfiguration
&~ ol Acp10syshbr NC operating system
Bt~ =] Hardwarejpg

Attention
A Assign a name that is different to Acp70map.ncm or you will later not be able to add a new NC object.
E.g.name it Acp10map1.ncm
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Double-click on the NC manager configuration. Then right-click on the POWERLINK interface (or anywhere else
in the NC manager configuration) and select “Insert Interface”

4'3 Global.wvar [Variable Declaration] ;r\ Acpidcfg.ncc [NC Manage

& W 0= Name
Corfiguration Descripton ||| @ Size of data buffer for trace data upload [Bytes]
= * Configl [Active] || @ Task class for NC Managertask
i Hardware hw Hardware corfiguration ||| @ Use global PV as NC object
42 Hardware hwl Hardware topology ||| i @ Enable NC5YS download via broadcast
B @ xaches @ ACOPOS reset after NCSYS download
2 Cpu.sw Software C':'r'ﬁ_g"'raﬁ':"-' ------ @ Enter SafeMC Logger emors into axis structure
g 3‘% E:D':'h';l"'a'?irum E%":naa”:p"i‘;;a"ahles S 5 MNetwork initialization (ACOPOS startup)
Ty ' ) I | R S S @ Execute at NC software initialization
- s PvMapywm Wariable mapping :
Eo m Commectivty i o § Execute automatically after ACOPOS reset
..... frl TextSystem - @ Waming for non-ascending node numbers (anly for PO
[ @. UnitSystem b e ¥ Indicate network emors before first NC action (only for F
#- ] AccessAndSecurity S 25 Metwork Command Trace
""" E} mappCartrol - @ Erter Parameter Sequence records
""" r‘;’-] mappMu:ltiu?un -~ @ Enter PLCopen and MC function calls
""" @ mappiemces -y @ Save start index of ring buffer after network inttialization
% 2:§EC:§:¢H El- P& Cam Profile Download
- @ Moton i @ Parallel transfer of Cam profile data
@ Acpi0mapncm NCmapping (| ¢
@ [Acp1lcfg.nce |NC manager corfiguration |
: - @ Acpllsysbr NC operating system | Insert Interface... |
B}~ [&=] Hardware jpg Remove Interface open {or
- DCAST
u

L’} Logical View #Configuration Wiew -’F‘hysical View

—

Select Smart Device Controller (SDC) and click OK

Insert Interface x

Network type
CAN
() POWERLINK
(®) Smart Device Contraller [SDC)

Interface address:

Ok Cancel
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16.7.2 Add new NC Object

Open the NC Mapping and in the editor right-click and select Add NC Object
_f Acpl0mapl.nem [Mapping Editor]

1 -I'IA
o 4 ol K

MC Object Mame PLC Address Me Obj... Channel

Open >

Add NC Object

Cut

Copy

Pacte

In the new empty line enter the following data:

MNC Object Name PLC Address Mo Object Type Channel  Simulation  MNC INIT Parameter ~ ACOPOS Parameter  Additional Data

a0 [sDC_IF1.5T1 ncAXIS 1 Off ghisDTi ahxislla SDC_AX_HwPv="gAxis01_HW"
NC Object Name: Name of the ACP10AXxis in Global.var. In this example gAxisO1

PLC Address: Select the SDC interface, e.g. SDC_IF1.STx (Where x is a number. Here 1)

Nc Object Type: ncAxis

Channel: 1

Simulation: Off

NC INIT Parameter: Init Parameter table for this axis. In this example gAxis017i
ACOPOS Parameter: ACOPOS Parameter table for this axis. In this example gAxisO1a
Additional Data: Name of SDC HW PV. In this example gAxis01_HW as defined in Global.var

<f>‘ Global.var [Variable Declaration] X

& E

MName Type
¥ & ghis0l ACP10AXIS typ
¥ & akxis01_HW SdcHwCfg_typ
# % glwis01_Drvif SdcDrvf32_typ
¥ & ofwis01_Ench SdcEnck3Z_typ
# 5 ghxis01_DiDolf SdcDiDol_typ
¥ & akxis01_LM tstLM_Axis
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16.7.3 Add TextSystem

H

Note:

PLC Commissioning

If you don’t want to use the logger functionality this chapter can be skipped.

If not available first add Project Languages fro_m the Toolbox to the project (in Logical View) and set it up:

G = [F Qg # & 5
Object Name
B &) LM_SDC_Demo

%2 Globaltyp

0\ Global.var

£ ‘:Eﬂ Libraries
uEI operatar
Gl runtime
---uﬁl astime
G-ll] AslecCon
-l standard
---uﬁl sys_lib
---uﬁl ArEventlLog
G-l AcpiOman
Gl Acp10par
---uﬁl NeGlobal
Bl Acp10_MC
Gl brsystem
gl Acpllsde
Er- 5 LinMot_SDC_Demo
LinMat
LinMat_SDC
- [E3] acplletxen
=+ EEEI gAuxis01obj

gAxisDla

¥ Acp10mapl.nem [Mapping

b Toolbox - Object Catalog
Description 2z - .-!’é far
Global data types mapp View
Global variables TTT]
Global libraries O ”:[
This library contains function inte Layout

This library contains runtime func
The AsTime Library supports DA
Thiz library contains function inte
This library contains standard fun
The SYS_LIB library contains fur
The ArEventLog library can be u:
Motion Control Manager
ACOPOS Parameters
Global NC functi
PLCopen
wystem library provides th
art Device Contraller

Name

.| Layout Landscape 16:9
| Layout Landscape 4:3
& Project Languages

n Contral functior

LinMat library
LinMat SDC interface

gAuxis01obj

Add a new TextSystem Configuration from the Toolbox:

PEE

_-»,' Acpi0map1.ncm [Mapping Editor]* =

0 B dk il Gh
Configuration Description Toolbox - Object Catalog x|
= @b Configl [Active] 2E . S
.ﬂ Hardware hw Hardware configuration - .
«@ Hardware hwl Hardware topology Technology Packages &
B} i X20CP1584 = A
[} ,—§ Cpu.sw Software configuration 0 T;‘-j O l"},‘:!‘?’
-~ 8[3 Cpu per Pemmanent variables Text System }-‘-.CP{D,-‘
- 5? loMap jom 1#0 mapping ARNCD R
g 4 E;rnaepc;;:'rrtny Vanable mapping MName Description
..... [Text System | | Existing File Existing source-, data object-, declaratic
[ @ Unit System 3/ Maticn Mation Package for Acp10 and Amc0
[} m AccessAndSecurity Mew File A new source-, data object-, declaratior
B (2] mappCartrol J Package Empty package
""" (5] mappMetion | Referenced File A reference to an existing source-, data
""" (@ mappServices | Textsystem Corfiguration Configuration of textsystem settings
Bl [d mappView
----- [z mappCockpit
B 5 Motion
\f} Acp10cfg.nec NC manager configuration
- o Acpllsyshr NC operating system
\B Acp10map1.ncm
[+ &=| Hardware jpg
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Copy the tmx file from the demo project isee chapter 16.1) to your project:

" BER=NaR: AR RER N
Ohbject Mame
= 'iEﬂ LM_SDC
G- #3 Globaltyp
i @ Global.var
- [I] Libraries
: Ej gAwesObj
. 'iEﬂ Library_LinMot_SDC
g [l LinMot
LinMaot_SDC
- 'y Sample_Llinear_ST
- gy Sample_Rectary RS01_ST
i gy Sample_Rotary EC02_ST
B Ay Sample_SDO_Parafccess
= w8 | TextSystem
- Kad Project language

. [~ F beLinblot_SDCimx |

..
Fi-
B

Open the TextSystem Configuration and set it up by selecting the *.tmx file just copied.

To do so right-click on “Tmx file for target 1” and select Add New Dynamic Node.

Click in the empty Value field and choose xxx.LinMot_SDC.txtLinMot_SDC.tmx

Configuration View * 0 X

& 3=

Configuration

= @ Configl [Active]
G- o Hardware hw

Description

Hardware corfiguration

zﬁ Hardware hwl Hardware topalogy
b ) X20CP1584
£' Cpu.sw Software corfiguration
q'g Cpu per Permanent varables
@ loMap iom 140 mapping
Q} PwMap.vvm Wariable mapping

. E[ Connectivity
e TextSystem
& i | 1C textconfig

[ﬁTC.textconﬁg [Textsystem Configuration] X l
g e & 9 JZ 3

Textsystem Configuration | No element selected.
Name: Walue
=+ TextCorfig
E| 7 Languages
: @ System Language en
1 @ Falback Language de

E.f” Target Languages
; @ Target Language 1 en
@ Target Language 2 de

-EQ Targef Language 3

2 UnitSystem g 5 T files for target
i~ (g AccessAndSecurty @ T file fortarget 1 LinMot_SDC_Dema LinMat_SDC txt LinMat_SDC tre
i [ mappControl Q@ T fie for faget 2
5 _____ 53 mappMation 1mix e for target £
= ----- Eﬂ mappServices
R Y we
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16.8 Automation Studio Logical View: Linear Motor Example

This chapter shows the integration of a LinMot linear motor.

By default, a LinMot linear drive has a maximum resolution of 0.1um of the actual and demand positions.
The SDC encoder interface has the limitation that it must be able to check two times per task/Powerlink cycle
the actual encoder value of the motor. With 10’000 Units per motor revolution (=1mm) and a task/Powerlink
cycle time of 800us this limits the maximum reachable velocity to around 400mm/s which is slow for a LinMot
linear motor.

Therefore, the resolution is changed to 1um by setting the SCALE_ENC_INCR and the parameter
diEncReductionFactor of the LinMot SDC interface function block accordingly. This allows maximum velocities
of up to 4000 mm/s which is enough for most applications.

16.8.1 Add the example program to the project

Copy the sample program Sample_Linear_ST from the demo project (see chapter 16.1) and past it to the
Logical View, e.g. to the package LinMot_ SDC_Demo:

Logical View

Ohbject Mame Description
= '-:Egl LM_SDC_Demo
‘EQ Global typ Global data types
_(;}_ Global var Global varables
] Libraries Global libraries
E} '-:Egl LinMat_SDC_Demao
LinMot LinMot library
LinMat_SDC LinMot 50C interface
g Project language
- Ay Sample_linear ST |
: - |kd] acplletsen
3 '-:Egl gAxis01abj gfwis(1obj
i} ghxis0la
.......................... Ba .....g& EROT |

16.8.2 ACOPOS Parameter Table

For a LinMot linear motor the parameters must be set exactly as shown below. This will result in a resolution of
Tum per Unit.

Logical View hiiatadl | ' gAxisD1azgAxisOia.apt [ACOPOS Parameter Table Editor]* X | /B3 TC.textconfio [Textsystem Configuration]
[ RN M e 97 s & = e
Object Name Description Name v} Value  Unt  Description
B & LM_SDC_Demo B [Paameters ]
=8 ‘E g:z::::f::r g:z‘;z: S:;Z E’EP:S ©.] % SCALE_ENCOD_INCR 09 1000 Encederl: Encoder scaling: increments per
] Libraries Global lbraries @ SM_SCALE_STEP 64232 10000 Stepper motor: Step scalihg: Steps per mot.c
Q LinMet_SDC_Demo § SM_SCALE_LOAD_MOTREV 64234 1 Stepper motor: Load scaling: Motor revolutic
. [Ed] acp‘IDetxen @ SM_SCALE_LOAD_UNITS 64233 10000  |Units  Stepper motor: Load scaling: Units per SM_
- i j gAxiz0lobj @ VCTRL_SCALE_LOAD_MOTREY 674 1 Motor encoder: Load scaling: Encoder revo
------ @ VCTRL_SCALE_LOAD_UNITS 673 10000 Lnits  Motor encoder: Load scaling: Units per load
B {58 g:'-‘\J(ISD1I
- @) ghxis0Tiax
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16.8.3 Init Parameter Table

Set all digital input active levels to ncACTIV_HI.
Set Units in Encoder_if to 10000 (> 1um per Unit with LinMot linear motor)
Set t predict and t_total to 5 times Powerlink cycle time each > 800us * 5 = 0.004 s

MName
B ya] ACPI0AXIS_typ
Eluﬁ-: dig_in
By 5 level

------ § reference
E pos_hw_end
neg_hw_end
trigger
trigger2
[—----!_ﬁ: encoder_if
El.ﬁ-: parameter
¥ count_dir
El-ﬁ_: scaling

El.ﬁ: load

...... : g units

¥ rev_motor

[ T fimit

S 257 cortroller

...... @ mode
S5 postion
...... @ kv
...... @ tn
t_predict
t_total
p_max

i_max

Value

ncACTIV_HI
ncACTIV_HI
ncACTIV_HI
ncACTIV_HI
ncACTIV_HI

neSTANDARD

10000

ncPOSITION

50

0
0.004
0.004
1.0e30

LInit

LInits

1/5
s
s
]

Units/s
Units/s

Description

Digtal Inputs

Active Input Level
Reference switch
Positive HW end switch
Megative HW end switch
Triggerl

Trigger2

Encoder Interface
Farameters

Cournt direction

Scaling

Load

LUnits at the load

Motor revolutions

Limit walue

Controller

Mode

Fosition Controller
Proportional amplification
Integral action time
Prediction time

Total time

Maximum proportional action
Maximum integral action

As the limits depend on the application and the motor type used it is recommended to start with some moderate

values.

o 5 limit

I_;I----I_‘E: parameter

¥_pos
v_neg
al_pos
aZ_pos
al_neg
aZ_neg
t_jolt
t_in_pos
pos_sw_end
neqg_sw_end
ds_waming
ds_stop
a_stop
dv_stop

dv_stop_mode

1000000.0
1000000.0
5000000.0
5000000.0
5000000.0
5000000.0

0

1]
2000000000
2000000000
2000.0
5000.0
1.0e30

1]

ncOFF

Units/s
Lnits.s
Lnits./a#
Units,/s*
Units/5*
Lnits/s*
g

s

Lnits
Lnits
Linits
Lnits
Units/5*
1/5

Limit value

Parameters

Speed in posttive direction

Speed in negative direction
Acceleration in positive direction
Deceleration in positive direction
Acceleration in negative direction
Deceleration in negative direction

Jolt time

Settling time before message ‘In Position”
Positive SW end

Megative SW end

Lag emor limit for display of a waming
Lag emor limit for stop of a movement
Acceleration limit for stop of a movement
Speed emor limit for stop of a movement
Mode for speed emor monitoring
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16.8.4 Check Init Parameters of the SDC function block

Open Main_Linear.st and check if the axis, SDCHW and log names as well as the other parameters in stConfig
are set correctly.

Logical View A sf Sample_Linear_5T:Main_Linear.st [Structured Text] X @ Sample_Linear_S5T:Variables.var [Variable Declaration] ’Zb\ ghxis0iz:gAxis01i.ax [Init Parame
P BER=RaRc AL E AR NN oo ab == 2
Object Name Description W _CYCLIC
B &) LM_SDC_Demo
[ Global typ Global data types
- ’0% Global var Global variables FROGRAM _INIT
B EJ Libraries Global libraries // Touch PVs so that the system can find them
- G LinMet_SDC_Demo ghuisOl;
G- [ LinMet LinMot library ghxisOl Hi;
; LinMot_SDC LinMot SDC irterface ghaisOl_B=viIs
g Project language gM::LSGl—E’_EIEl;
(- (@ Sample_Linear ST gaxis0l_DiDolf;
[F- st [Main_Linear.st |Init, cyclic, exit code e —
[# ﬁé Typestyp Local data types . . . ~ ~ )
- O Variables var Local varables // Init LinMot SDC interface for LinMot linear motor
- acp1Detxen ::LnscLH.B.}:::LSUl_SdCIE.enCall:.l'ype o= ?nLH_SDCIF_CBLLT ) ) )
e &) ghxislob) ghsisOlohj instIMEwis0l_SdcIf.stConfig. pszhwisName := RDR( ;o auis name (can also be {n;lda an array) *)
E| [ ahisDla instlMAwis0l_ SdcIf.stConfig.pszSDCHWName := ADR(’ {* SDC HW name without _HW *)
& [ ofs0a.apt instIMAxis0l Sdclf.stConfig.psslogName := ADR('L: “ log name *)
E| 5@'} ghisDi instIMBxis0l_SdcIf.stConfig.udiSM SCALE_LOARD MOTREV Set to the same value as in the according AC
B |g) gAxsOTiax instIMAxis0l_SdcIf.stConfig.udiSM_SCALE LOAD UNITS := 100004 (* Set to the same value as in the according
: instIMAwis0l_SdcIf.stConfig.udiSM SCALE STEP -= 10000; (* 54t to the same value as in the according RCOPO
instIMRwisOl_Sdelf.stConfig.diEncReductionFactor := 10; (* I = filter dissbled, 10 = default for LinMot 1
instIMAxisdl Sdclf.stConfig.diResBeductionFactor := 10; (* J = resolution reduction disabled, 10 = defaul

instlMAExisdl_SdcI£();

END_PROGRAEM

16.8.5 Assign the example program to Cyclic #1

In the Physical View Right-click X20CP1584 > Software and assign the example program to Cyclic #1
& X20CP1584 [Software]* X | By T textconfia estsysten Con

PEELE A8 & FRACRIER NS

y L... Position  Versior | || Object Name Version  Transfer To
_|>‘32'|:|'[:F"|53"'l | 1500/ = 4 <«CPU:
ol Serial IF1 o 28 Cyclic #1-[0.8 ms]
i i‘ﬁ" E-Il_-: :E; L IIISampIe Lin |0.001  UserROM
e m C1250-PL_lin 5T1 10 St mE—
vz USB Fa |l Cyclic #3 - [49.6 ms]
«% LISB IF& [ Cyclic #4 - [100 mz]
IFe | Cyclic #5 - [200 ms]

h_ ss1 {0 i

Cyclic #6 - [500 ms]
Cyclic #7 - [1000 ms]
Cyclic #8 - [9.6 ms]

Pl Meta Oikineta

@@@@@@F
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16.9 Automation Studio Logical View: Rotary Motor Example

This chapter shows the integration of a rotary motor. In this example a RS01 (rotary part of a LinMot PRO1 linear
rotary motor).

To add a second axis, repeat chapter 16.6 and 16.7 and use another name, e.g. gAxis02.

The mapping table with more axes ‘may look as follows:
% Global.typ [Data Type Declaration] Y Acp10mapi.ncm [Mapping Editor]* X

QB @& @
NC Object Mame PLC Address  Mc Object Type Channel Simulation MC INIT Parameter ACOPOS Parameter Additional Data
gAuxisl SDC_IF1.5T1 ncAxIS 1 Off gAuig(i gAxizlla SDC_AX_HwPv="gfds01_HW"

- gAxis02 |SDC_IF1.5T2 |ncAXIS 0 alis()2 |afxis02a |SDC_AX_HwPv="ghxis02_HW"

16.9.1 Add the example program to the project

Copy the sample program Sample_Rotary RS01 from the demo project (see chapter 16.1) and paste it to the
Logical View, e.g. to the package LinMot SDC Demo. You may also want to copy the axes objects:

Logical View

g_lilllﬁg&\// /I::)x zl::rlz

Ohbject Mame Description

3% Global typ Global data types

. <;} Global var Global varables

. ] Libraries Global libraries

E} Lrj LinMot_50C_Dema

-- . LinMot LinMot library
-- LinMaot_5DC LinMat 50C interface
-- g Project | Ianguage

..H

- ¢y Sample_ Hotar'_.' RSO
gAxis_ohj

% gAxis01_Linear
gAxis0Z_R501
_. gAxislZa
G- {3 gfxis0Z

- |kt acp Tletien

o
""@ e
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16.9.2 ACOPOS Parameter Table

For a rotary motor the parameters must be set in relation to the settings on the LinMot drive.
The following examples will result in a resolution of 0.001 degree per Unit.

The parameters SCALE_ENCOD_INCR and SM_SCALE_STEP must be set to the number of ticks shown in
the LinMot-Talk motor wizard.

Example 1: RS01 motor

Logical View MR | ¥3 Giobaltyp [Data Type Declaration] | 8 Acp10map1.nem [Mapj
I: =N ﬁg <;> &1 ;% N e “-'—'-l

Object Name MName D Value
= &) LM_SDC_Demo 2 [Paameters |
il :% g:DEE:“"‘j ~| @ SCALE_ENCOD_INCR 109 360000
obal var
L—j Libraries -| @ SM_SCALE_STEP 64232 360000
o ] LinMot_SDC_Demo -| @ SM_SCALE LOAD MOTREV 64234 1
o S gﬁ.tis_u:u_l:uj - -| @ SM_SCALE_LOAD_UNITS 64233 360000
o ] gAxis01_Linear -| @ VCTRL_SCALE_LOAD_MOTREV 674 1
o ors02 RSOT ~| @ VCTRL_SCALE_LOAD_UNITS 673 360000
- B |gAdsda | |  SGEN_SW_END_IGNORE 128 1
P B m gAxis0Za apt
e (83 ghisDZ
] MR ___dnea._
Motor Wizard — O et
Step 5/6: Position Feedback
Motor Angle to Positon Ratio
Base of Angle Measuring: Sine/Cosine Sensor e
1 Revolution = |35':":":":' Ticks:
Positive Counting Direction: Counter-clockwise B
E xternal Position Meazuring System [optional]
Sensor Type: Ma Sensor A
Derived Settings Value Comment
Commutation Period 119,999888241291 ©
BEMF Constant 8E-6 V/(7/s)
Help < Back Finish Cancel
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Example 2: EC02 motor

This motor has 524288 ticks per motor revolution. For this reason, the parameters SCALE_ENCOD_INCR and
SM_SCALE_STEP must be set to 524288.

The unit is the same as before: 0.001 degree

Logical View v ox ﬁTC.tex‘tc-:unfig [Textsystem Configuration]

il gAxis03a:gAxisD:

@ Os R A % aw |l o= H
Object Name Mame D Yalue
= "?ED I.‘M—SDC 8 ™ |Parameters
:: :E% g:z';::f::r ------ @ SCALE_ENCOD_INCR 109 524288
< || IR - @ SM_SCALE_STEP 64232 524288
I:] Libraries
E] Lbrary_LinMet_SDC || @ SM_SCALE_LOAD_MOTREV 64234 1
B O afwesOb | % GSM_SCALE_LOAD_UNITS 64233 30000
G- [ acplletde ||| @ VCTRL_SCALE_LOAD_MO... 674 1
B O] ghds0l_linear ||| b @ VCTRL_SCALE_LOAD_UNI 673 360000
B O oAds0Z RSOT |F L @ MODULO_PERIOD 928 360000
il gAas03 ECO2 @ SGEN SW END IGNORE 128 1
. 1] gAwis03a
m gAxis03a. apt
Motor Wizard — O >

Step 5/6: Position Feedback

Motor Angle to Position Ratio

Base of Angle Measuring: Sine/Cosine Sensor w

1Revolution = |5242?38 Ticks:

Positive Counting Direction: Clockwise w

External Pozition Measuring System [optional]

Sensor Type: Mo Sensor e
Derived Settings Value Comment
Commutation Period 90 =

Help < Back Mext = Finizh Cancel
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16.9.3 Init Parameter Table

Set all digital input active levels to ncACTIV_HI.
Set Units in Encoder_if to 360000 (> 0.001 degree per Unit)
Set t predict and t_total to 5 times Powerlink cycle time each > 800us * 5 = 0.004 s

MName Value it Description
B g8 ACP10AXIS_typ
E.ﬁ'i dig_in Digital Inputs
By 5 level Active Input Level
------ @ reference ncACTIV_HI Reference switch
------ ¢ @ pos_hw_end ncACTIV_HI Positive HW end switch
------ s @ neg_hw_end ncACTIV_HI Megative HW end switch
f @ triggerT neACTIV_HI Trigger1
- s @ trigger2 ncACTIV_HI Trigger?
-y encoder_if Encoder Interface
Eh-y 25 parameter Parameters
fe @ count_dir ncSTANDARD Count direction
El-ﬁ-: scaling Scaling
-y 25 load Load
by @ units 360000 Units  Units at the load
- @ rev_motor 1 Mator revolutions
g T fimit Limit value
S 257 cortroller Contraller
------ § mode ncPOSITION Maode
S5 postion Position Controller
------ B kv 0.0 1/5 Proportional amplfication
...... @ tn 0.0 g Integral action time
...... ¢« @ t_predict 0.004 ] Prediction time
------ v @ f_total 0.004 g Tatal time
------ s @ p_max 0.0 Units/s  Maximum proportional action
------ @ i_max 0.0 Units/s  Maximum integral action

As the limits depend on the application and the motor type used it is recommended to start with some moderate
values.

MName Yalue LInit Description
E,ﬁ_’ limit Limit value
-y %' parameter Parameters
------ ' @ v_pos 3600000.0 Units/s  Speed in positive direction
------ s @ v_neg 36000000 Units/s  Speed in positive direction
------ v @ al_pos T200000.0 nits/s* Acceleration in postive direction
------ ¢ @ a2 _pos 7200000.0 Unitz/a* Deceleration in positive direction
...... s @ al_neg 7200000.0 Units/2*  Acceleration in negative direction
------ v B aZ_neg 72000000 Units/s* Deceleration in negative direction
...... @ t_jokt 0.0 g Jolt time:
------ @ tin_pos 0.0 3 Settling time before meszage ‘In Position”
------ @ pos_sw_end 2000000000 Units Positive SW end
------ @ neg_sw_end -2000000000 Lnits Megative SW end
------ s @ ds_waming 10000.0 Lnits Lag emoar limit for display of a waming
------ ¢ @ ds_stop 20000.0 LUnits Lag emar limit for stop of a movement
...... v @ a_stop 1.0E+05 Units/s*  Acceleration limit for stop of @ movement
------ @ dv_stop 0.0 1/5 Speed emor limit for stop of a movemert
...... ¥ dv_stop_mode ncOFF Mode for speed emar monitoring
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16.9.4 Check Init Parameters of the SDC function block

Open Main_Linear.st and check if the axis, SDCHW and log names as well as the other parameters in stConfig
are set correctly.

Logical View Ml | st sample_Rotary_RS01_ST:Main_Rotary.st [Structured Text] x| %3 Global.typ [Data Type Declaration] | 4 gAxis02a:gAxis02a.apt [ACOPOS
- RENERR G AR REE TR Frop b = 2IEE
Object Name Description % CYCLIC
= (E;l LM_SDC_Demo =
Global typ Global data ty
ﬁg Global var Global variab PROGRAM _INIT ) B
B3~ (5] Libraries Global lbrarie ?Cufh Vs so that the system can find them
Eb- ) LinMot_SDC_Demo gaxis0Z;
LinMet LinMot ibrary gRuls02_HW;
LinMot_SDC LinMot SDCi ghuis02_Devlfy
g Project Janguage g”?s'jf‘—z'_‘dfi"
. &» Sample_Linear_ST ga'y‘:_Ls'J:'—DlDCI"-
ghxis02_LM;

& Sample_Rotary_RS01_ST

""""""""" /f Init LinMot SDC interface for LinMot rotary motor (RS01-xmx)

% Typestyp Local data ty]

. :0\ Variables var Local variable ::Lnsr,THZ 1 'J:_'. Schf.enCalinpe := ?nLH SDCIF C\EJ:.II..IYFE INIT; - ) ) ) )

- m ahis_obj instIMRxis02_ Sdelf.stConfig.pszRxzisName := RDR('g ; [*|axis name (can also be inside an a
instLMAxis02_SdcIf.stConfig.pszSDCHWName := ADR(' SDC HW name without _HW *)
instIMRxis02_ Sdelf.stConfig.pszlogName = RDR ('L i [*|log name *)
instIMRxis02_ Sdelf.stConfig.udiSM SCRLE LOARD MOTREV 1; {* Jet to the same wvalue as in the acc
instIMRAxis02_ Sdelf.stConfig.udiSM SCRLE LORD UNITS := 3€0000; |(* Set to the same wvalue as in the
instLMAxis02_SdcIf.stConfig.udiSM SCRALE STEP := 3&0000; (* Seq to the same walues as in the accor
instIMRxis02 Sdelf.stConfig.diEncReductionFactor := 1; (* 1 =|filter disabled, 10 = default for
instIMRxis02_ Sdelf. stConfig.diResReductionFactor := 1; (* 1 =|resolution reduction disabkled, 10
instIMAxis02Z_Sdelf();

END PROGRREM

A Attention:
The parameter SM_SCALE_STEP must be set as shown in chapter 16.9.2.
For a LinMot RS01 rotary motor the parameter SM_SCALE_STEP is set to 360000.

For a LinMot EC02 rotary motor the parameter SM_SCALE_STEP is set to 524288.
For any other motor please check the Position Feedback in the LinMot-Talk Motor Wizard.

16.9.5 Assign the example program to Cyclic #1

In the Physical View Right-click X20CP1584 > Software and assign the example program to Cyclic #1

A ® R R NLRE TR RS

Name L... Position V| || Object Name Version
Cl. 4 [0CPT58d | T2 & <pus
------ A Serial IF1 B & Cyclic #1-[0.8ms]
o EI: :E ... [ Sample_lin 0.00.1
™ fi C1250-PL_lin ST1 1 - () Sample_Rot 0.00-
______ o2 1JSB IF4 e gy WYCIC He - [£Ums)
...... ez 1SB IF5 - () Cyclic #3 - [43.6 ms]
...... ®X2X IFE o (@) Cyclic #4 - [100 ms]
------ ].ﬂ. 551 @ Cyclic #5 - [200 ms]
@ Cyclic #6 - [500 ms]
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16.10 Homing

16.10.1 Linear Motor

A possible setup for homing mode ncBlock_DS:
Eluiﬁ-: maove

% stop
Eluﬁ-: homing
By P parameter

ey @3 1000
- @ v_switch 5000.0
-~y @ v_tigger 5000.0
- @ a 50000.0
-y @ mode ncBLOCK_DS
- i edge_sw ncPOSITIVE
-y @ start_dir ncMNEGATIVE
- i trigg_dir ncPOSITIVE
- @ ref_pulse ncOFF
@ fix_dir ncOFF
~y @ tr_s_block 10
- @ torgue_lim 0.0
~y @ ds_block 1000.0
-y @ ds_stop 2000.0

16.10.2 Rotary Motor

Maovement
Stop Movement
Homing procedure

Parameters
LUnits Reference position
Units/s  Speed for searching the reference switch
Units/s  Trigger Speed
Units/s* Acceleration
Mode
Edge of reference switch
Start direction
Trigger direction
Reference pulse
Fixed direction
Rev. Distance for blocking the activation of triggering reference pulse’
Km Tarque limit for haming on block
Units Lag emor for block detection
LUnits Lag emor for stop of a movement

LinMot rotary motors (RS01 & EC02) have a single turn absolute encoder.
Therefore, as homing mode ncHOME _OFFSET can be used.

E|---"‘" “ move
..... a @ mode ncOFF
..... a @ detal ncOFF
e stop
=y _“';' hiaminig
..... @ init ncTRUE
“ status
E|"‘r - parameter
..... Y g 0 Linits
...... @ v_switch 5000 Units.s
...... Q v _trigger 5000 Units./s
...... @ g S0000 Lnits /g*
----- ¥ % mode ncHOME_OFFSET
------ ¥ edge_sw ncPOSITIVE
...... @ start_dir neMEGATIVE
...... @ trgg_dir ncPOSITIVE
...... @ ref_pulse ncOFF
...... @ fix_dir ncOFF
...... @ tr_s_block 0.1 Rewv.
...... @ torgue_lim 0 Mm
...... @ ds_block 1000 Linits
...... @ ds_stop 2000 Linits
Note:

i

Mowvement

Mode

Detail

Stop Movement

Homing procedurs

Homing procedures initialized
Status

Parameters

Reference position

Speed for searching the reference switch
Trigger Speed

Acceleration

Mode

Edge of reference switch

Start direction

Trigger direction

Reference pulse

Fixed direction

Distance for blocking the activation of triggering reference pulse”
Tarque limit for homing on block
Lag emor for block detection
Lag emor far stop of a movement

It is recommended to home axes with absolute encoders first before switching the motor on.
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16.10.3 Reference Switch (ncHOME_ABS_SWITCH)

Attention:

A Up to LinMot drive firmware 6.7 this mode works only when on the drive only the digital input X4.5 is
used. If any other input on X4 is set or used for other functions, then this method does not work with
this firmware.

Attention:

A From LinMot drive firmware 6.8 Build 20190315 this method works too with boolean parameters.
E.g. for X4.5 set the parameter Range Indicator 1 Minuend UPID to 1C90h (Inputs State Bit 0 (X4.5))
instead of 1C85h. See screenshot below.

It is possible to connect a hardware switch to the LinMot drives X4 inputs (e.g. X4.5). The state of the digital
input is then passed through to iReference of the SDC DI/DO Interface.

Setup the reference switch in the LinMot drive:

e For LinMot drive firmware 6.7:

File Search Drive Services Options Window Tools Manuals Help
"ty = | [ & | @ |/s0ctemo linearonCOMAUSEF v |5, > [l ¢ | B | % | S E QB0 ASF B 2| 0]
~ & SDC_Dema_Linear on COM4 (USER) A | e 108ER 3
g Contral Panel L MHPID v X @ |
v [Ba] Parameters MName Value Raw Data Yalue... UPID Type
E] 0% Range Indicator 1 Minuend UPID 1C85h [Digital Inputs 'word] 1CESh 1CB5.. 1488k Ulnt16
~ [E] Motion Cantral 5w Fiange Indicator 1 Subtiahend LUFID 0014h [Zero 16 Bit) a014h aot4. 1485h Uint16
{&] Drive Configuration “Range Indicator [Low Limit Raw Data 1 000000071 h 1 1478h Sint3z
{Z] Motor Configuration " Range Indicator 1 00000002k 2 1475h Sint3z
w =] Stale Machine Setup
% ﬁont!ol word UPID Browser, Device: SDC_Demo_Linear - O X
- oming
=] Quick Stop ~ & variables A | Name UPID  Type  Access "
~[=] Go Ta Pasition ~{E] User Defined )
E] Joggng -[E] 0S SW Operating Hours /T Demand Current 16 Bit 1B36h  SIntlé  RAMR
5] Rssdy To Dperate [E] 05 5w Message/Error Output State Bit 0 (X4.3) 1C8Eh  Bool  RAMR
] Linesiicing [&] 05 sW HW Configuration Output State Bit 1 (44.4) 1CBFh  Bool  RAMR
[E] Phase Search -[E] 0 Hash value Output State Bit 3 (X3.6) 1C96h  Bool RAM R
o\ E] Special Mode -[E=] OS SW Status Input State Bit 0 (X4.5) 1cooh  Bool RAMR
— ¥ 5] Statuswond 05 5W Keys Input State Bit 1 (X4.5) 1C9th  Bool  RAMR
™ =] Rangs Indicator | MC 5W Overview Input State Bit 2 (44.7) 109%h  Bool  RAMR
-E] Rangs Indicator 2 ~[E] MC 5W Matar Input State Bit 3 (X.8) 1C93h  Bool RAMR
E] Motion Interface ~[EE] MC SW X13 Ext Sensor |- 1C8%h  UIntls  RAMRW
] Pasition Cantraller ~{E] MC SW Current Controller Digital Inputs Ward |e 1C85h  UIntls  RAMRW
El Current Controller ~[E] MC 5w Control Word Dighakrputr Bdack iCcoh UIntls  RAMRW
=] Enars & Wamings ~[EE] MC SW Status Word Digital Input Force Value 1CCth  Uintlé  RAMRW
[E] Protested Technolagy Functions ~{E] Me sw warnings Digital Outputs Ward 1C86h  UIntls RAMRW
Bl POWERLINK ~[E] MC 5W Phase Search X4 Output Mask 1C88h  UIntls RAMR
~ @ “ariables MC SW Linearizing D "
. . igital Output Force Mask 1CC2h  UIntls RAMRW
-] User Defined ~[E] MC 5W Motion Interface iaital Outout F Val 10C3  UIntie RAMRW
-[E] 0% SW Operating Hours / Time MC SW Capture, Trigger &I Digital Output Force Value "
05 5w Message/Eror MC SW VA interpolator %4.9 Analog Voltage . iCA4h  UIntié RAMR
0% Sw Hw Configuration -[E] MC 5w Curve ¥4.% Analog Voltage Filtered 1CA7h  Float... RAMR
] 05 Hash Value [&E] MC 5W Monitoring v X4.10/X4. 11 Diff Analog Voltage 1CASh  SIntl6 RAMR
-[E] 05 5W Status < — > Diff Analog Voltage Filtered 1CASh  Float... RAMR v
-[B5] 05 5w Keys
~[EE] MC 5% Overview UPID:
~[BZ] M S Motor
MC 54 13 Ext Sensar Path: Variables\MC 5w Overview\Digital Inputs Word
~[E=] MC 54/ Current Controller
atus Wor
~[E5] MC 54 Warnings o

e For LinMot drive firmware 6.8 Build 20190315 and newer replace the value in Range Indicator 1
Minuend UPID to 1C90h (Inputs State Bit 0 (X4.5)) instead of 1C85h
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As example we want to use the following homing mode
(see B&R Automation Studio Help > search for mcHOME_ABS_SWITCH):

edge_sw = ncHEGATIVE - s
trigg dir = ncPOSITIVE " 1= +
fix dir = necOFF =
Possible setup of the homing mode:
- _"“*' homing Haoming procedure
..... a @ int ncTRUE Homing procedure intialized
 status Status
=-# " parameter Parameters
..... Y@ s 0 Lnits Reference posttion
----- ¥ @ v_switch 1000 Units/s  Speed for searching the reference switch
...... @ v _trigger 5000 Units#s  Trigger Speed
...... @ a 50000 Lnits/s* _Acceleration
..... ¥ § mode ncABS_SWITCH Maode
..... ¥ @ edge_sw ncNEGATIVE Edge of reference switch
------ @ start_dir ncNEGATIVE Start direction
...... @ tigg_dir ncPOSITIVE Trigger direction
------ @ ref_pulse ncQOFF Reference pulse
...... @ fie_dir ncOFF Fixed direction
------ @ tr_s_block 1 Rev. Distance for blocking the activation of triggering reference pulse’
------ @ torque_lim 0 Nm Torgue limit for homing on block
------ i@ ds_block 1000 Lnits Lag emor for block detection
------ i@ ds_stop 2000 Unitz Lag emor for stop of a movemert
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16.11 Test

After the LinMot drive is integrated as shown in the chapters before, the project can be compiled and
downloaded to the PLC.

Attention:
A It is recommended to rebuild the project and to restart both the PLC and drives to have a proper
start-up. Ignoring this may prevent being able to power on the axis.

For testing purposes, the Test tool in Automation Studio can be used.

Open the Test from the NC mapping:

_j Acp10map1 ping Editor] = _g' ghAxis0langhxis0la.apt [ACOPOS Parameter
i 5 i
i B @ [ Oy

MC Object Name PLC Address Me Obj... Channel Simulation NI

SDC_IF1.5T1  [ncAXIS of o

For proper operation select Parallel Mode:
% Automation Studio >

A DANGER'!

You can trigger dangerous movements.
Please observe the safety requlations in

the user manual.
\ Select the Mode for the Diagnoziz Tool:

Parallel bode Excluzive Mode Cancel

16.11.1 Switch On

To power on the motor execute the Switch On command:
[]Uze ncaction ", |
[ ] Trace enabled $ (,__,) E
Command Interface
n Preparation
@2 Digital Inputs
o Controller
& Inttialize
@ Switch on
L@ Switch off
& Homing
®2 Basis Movement
R0 | imits
@0 Service Interface

NTI AG / LinMot 16 Drive Profile: B&R NC Motion, SDC interface Page 231 of 285



PLC Commissioning

16.11.2 Homing

To home the axis (in this example a linear motor to hard stop) use the Homing command.

A possible homing configuration with mode ncBLOCK DS

Structure

~
g ?[S:C:C::;:;:d @ Q) g' Mame : - . Value Unit Destf.ription
= homing Homing procedure
=] % Command Interface ~ neTRUE Homing procedure initialized
=% Preparation Status
@2 Digital Inputs Parameters
= Contraller -1000 Units Reference position
@ Intiglize 000 @ v_switch 5000 Units/s  Speed for searching the reference switch
@ Switchon b L @ v_trigger 5000 Units/s ~ Trigger Speed
- & S_""ﬂ‘:h of b 9 a 50000 Units/s*  Acceleration
| @Mmng | . 9 mode neBLOCK_DS Mode
gt E.as.ls Movement Bl L ¥ edge_sw ncPOSITIVE Edge of reference switch
gﬁ ';:r:isce — - 9 satdr  ncNEGATIVE Start direction
------ @ trigg_dir ncPOSITIVE Trigger direction
[FEEE G ¢ i ncOFF Reference puise
I 9 fix_dir ncOFF Fixed direction
------ 9 tr_s_block 1 Rev. Distance for blocking the activation of tiggering reference pulse’
’.'—'g ’_(-6 ’E @ ------ @ torque_lim 0 Nm Torgue limit for heming on block
i] ------ ¥ ds_block 1000 Linits Lag emor for block detection
PLCopen State: Standstn =~~~ || i i | ke ¥ ds_stop 2000 Units Lag emor for stop of @ movement
— - n i S Dimmim s s e

16.11.3 Error Acknowledge

To acknowledge errors, press the button Acknowledge Error as long as an error is shown in the Watch:
] Use ncaction o |
[] Trace enabled $ (._,) E
= % Command Interface

= Preparation

#12 Digital Inputs

Controller

& Initialize

& Switch an

& Switch off

L Homing

-3 Basis Movement

g Limits

-2 Service Interface

Watch

@Obel

PLCopen State: Errarstop
Eror 21247: Diive Interface: DrvOK not zat fram Hw Module |
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16.12 Parameter Access

16.12.1 Parameter access by LMcf_ParaAccess function block

Every parameter and variable in a LinMot system has its own UPID (Unique Parameter ID).
Read and write access is possible using the LMcf_ParaAccess function block from the library LinMot.

LMcf Parafcces u
Ao
=|Execute Done™
= Mode Busy[™
={UPIDiIn ValueOut™
= Valueln Emor™
Emor D™=

Supported Modes

Value Used Inputs Description

0 UPIDIn Read ROM Value of Parameter by UPID

1 UPIDIn Read RAM Value of Parameter by UPID

2 UPIDIn, Valueln Write ROM Value of Parameter by UPID

3 UPIDIn, Valueln Write RAM Value of Parameter by UPID

4 UPIDIn, Valueln Write RAM and ROM Value of Parameter by U
5 UPIDIn Get minimal Value of Parameter by UPID

6 UPIDIn Get maximal Value of Parameter by UPID

7 UPIDIn Get default Value of Parameter by UPID

Attention ROM Access:

Intense use of writing into the ROM memory can reduce the life-time of the drive memory!
More details can be found in the Drive Configuration Over Fieldbus (0185-1074) user manual
> see chapter Documentation / User Manuals

>

Note:
Further documentation about this function block can be found in the LinMot library manual.
See chapter 16.1.

-]
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16.12.2 Parameter access by SDO commands

Alternatively, also access by SDO is possible. For SDO access the B&R library ASEPL is required.
Function blocks: EpISDORead() & EpISDOWrite()

The Index specifies the LinMot parameter (UPID) to address. It is UPID + 16#2000.
The Sub-Index specifies the command which is performed

Index ‘ Sub-Index ‘ Description Access Type

2000h -5FFFh LinMot Parameter Commands

UPID Commands
01h RAM Value of UPID Read & Write
02h ROM Value of UPID Read & Write
03h Min Value of UPID Read Only
04h Max Value of UPID Read Only
05h Default Value of UPID Read Only
06h RAM / ROM Write of UPID Write Only

System Commands
07h Set ROM to default (OS) Write Only
08h Set ROM to default (MC) Write Only
09h Set ROM to default (Interface) Write Only
0Ah Set ROM to default (Application) Write Only
0Bh Reset drive Write Only
35h Stop MC and APPL Software Write Only
36h Start MC and APPL Software Write Only

A Attention ROM Access:
Intense use of writing into the ROM memory can reduce the life-time of the drive memory!
More details can be found in the Drive Configuration Over Fieldbus (0185-1074) user manual
> see chapter Documentation / User Manuals

Possible variable declaration:

¥ & instlLMAxi=01_SdoWrite EplSDOWrite
3 & instLMAxi=01_SdoRead EplSD0ORead
¥ & udiDataWrite UDINT
¥ & udiDataRead UDINT

Possible function block calls where IF3 is the Powerlink interface:

S EDOD read

instIMixis0l SdoRead(pDevice:=RDR{'IFz'), pData:=RDR{udiDataRead));

, 5D0 write

instIMixisOl SdoWrite (pDevice:=RDR('IFz'), pData:=RDR(udiDataWrite));
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Example read parameter:

Read the RAM value of the parameter Maximal Current:

Name: Maximal Current

UPID: 13A6h
Type: SiInt32 = DINT = 4 Bytes
Scale: 0.001 A
pDevice := pointer to POWERLINK interface, e.g. ADR('IF3’)
node :=1 (Node ID of the LinMot drive)
index = 13222 = 16#33a6 = 16#2000 + 16#13a6
subindex :=1 (access RAM value)
pData := pointer to data buffer, e.g. ADR(udiDataRead)
datalen := 4 (always 4 Bytes! Even if the parameter to read is less)
El 4  instLMAxiz01_SdoRead Epl5D0Read local
— <+ enable BOOL TRUE
- pDevice LDINT 69733729
- <* node USINT 1
- index UINT 13222
— < subindex LSINT 1
— % pData LDINT 69735342
— <+ datalen LDINT 4
% status LINT 65535
— 4 emornfo LDINT 16H0000_0000
— <+ readlen LDINT 4
B¢ intem EFL_I_TYPE
% udiDataRead LDINT local 15000

Example write parameter:

Write 1A to the RAM value of the parameter Maximal Current:

Name: Maximal Current

UPID: 13A6h

Type: Sint32 = DINT = 4 Bytes

Scale: 0.001 A > value to be sent = 1°000

pDevice := pointer to POWERLINK interface, e.g. ADR(‘IF3’)
node =1 (Node ID of the LinMot drive)
index :=13222 = 16#33a6 = 16#2000 + 16#13a6
subindex =1 (access RAM value)
pData := pointer to data buffer, e.g. ADR(udiDataWrite)
datalen := 4 (always 4 Bytes! Even if the parameter to read is less)
Fl 4 instLMAxis01_SdoWrite EplSDOWrite local
— <+ enable BOOL TRUE
- pDevice LDINT 69733783
- node LUSINT 1
-4 index LINT 13222
— < subindex LSINT 1
-4 pData UDINT 69735838
-4+ datalen UDINT 4
- status UINT 65535
— 4 emorinfo LDINT 0
F*  intem EPL_I_TYPE
& udiDataWrite LDINT local 1000
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16.13 Add Additional Parameters or Variables to the Process Data

It is possible to add up to 4 parameters or variables to the cyclic PDO of the drive. This allows fast read/write
access.

Right-click on the drive and select Configuration.

e Set the Cyclic transmission to either Read (for read access from the drive) or Write (for write access
to the drive) in the “Channels”.

e As Init value in the “Device specific parameters” set the UPID number (e.g. Maximal Current has UPID
16#13A6 > 5030 decimal) of the parameter you want to access.

| i.; C1250-PL_lin [Configuration]* Ix

A ® & de P LTI D
Name L... Posttion Version Descripti | || Name Value Unit
2 & EDCSPH?A » 1.5.00 (B:QDCF‘L B 5% C1250-PL_lin
...... | Serial ammun : |
|:| = EIE ::;i ES‘EWTE? 21 S;::'E;LINKparameters
}_ﬁ @sT 10 LinMot C. By Cannels
- 8 C1250-PL_rot_RS... 512 10 LinMet C -y 5" MCSW _Variables_I4F00 RECORD[Dx18)
M C1250-PL_rot_EC... ST3 10 LinMat C -y %" UPID_Variables_Values_|4F02 RECORD[0x04]
------ 5 USB IF4 Universa El-y 25 Variable_by_UPID_01_I4F02_S01
...... w2 USB IF5 Universa) | -y @ Cyclic transmission B |
...... L) IF6 B&R X2 -y @ Datatype UDINT
""" ke 551 - @ Init value
Bl P8 Variable_by_UPID_02_I4F02_S02
------ @ Cyclic transmigsion MNone
----- o @ Datatype UDINT
------ @ Init value
[ 5 Variable_by_LIPID_03_14F02_S03
[ 5 Variable_by UPID_04_14F02_S04
[y 5 Corfiguration_Module_|4F03 RECORD[0x06]

[y ._"*]T‘ Device specific parameters

E-f]—‘ UPID_Variables_UPIDs_l4F01 RECORD[(04]

25 UPID_07_I4FD1_501

-, @ Datatype UINT
1 @ Init value 5030
- =t UPID_0Z_14F01_50:

- 25 UPID_D3_I4F01_503

- 5 UPID_04_I4F01_504

- - R P,

Afterwards you can assign a PV in the 1/O configuration of the device.
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16.14 Errors (LM_Sdclf outputs)
16.14.1 bError

This output indicates that an error occurred either in the LM_Sdclf function block itself, in the used libraries
(LinMot, Sys_Lib or ArEventLog) or in the LinMot drive. The source is shown by the diStatus/D output.

16.14.2 diStatusID

diStatusID shows the actual status of the LM_Sdclf function block. The following values are valid.

Parameter Value Description

enLM_SDCIF_ERR_OK 0 No Event ID: No error
enLM_SDCIF_INF_FUB_ENABLE_FALSE 1610612736 Function block not enabled
enLM_SDCIF_WRN_LIB_LINMOT -1610612736 | Library LinMot: Warning

enLM_SDCIF_ERR_LIB_CONFIG_AXNAME | -536870912 Object at parameter "pszAxisName" or "pszZSDCHWName" not found or
null. Or PV names (pszSDC...) too long (>34 characters)

enLM_SDCIF_ERR_LIB_SYS_LIB -536870911 Library Sys_Lib: Error
enLM_SDCIF_ERR_LIB_LINMOT -536870910 Library LinMot: Error
enLM_SDCIF_ERR_LIB_AREVENTLOG -536870909 Library ArEventLog: Error

16.14.3 uiErrorCode

If the LinMot drive has an error this is indicated by:
e diStatusID value of -536870910 (enLM_SDCIF_ERR_LIB_LINMOT)
e uiErrorCode output greater than 0 (zero)

A list of possible uiErrorCode values can be found in either the MS_SW manual or within LinMot-Talk (Menu >
Manuals > Errors > MC Layer).

It is possible to read the error message (English only) as STRING using the function block LMcf_GetErrorText
from the library LinMot.

B ¢ ingt_LMGetEmorText LMcf_GetEmorTxt
- & Execite BOOL TRUE
| ¢ | EmorCode UINT 11
— 4 Done BOOL TRUE
— % Busy BOOL FALSE
e IEchurTen:t STRING[20] 'Em: Pos Lag Always Too Big’
— % Emor BOOL FALSE
— 4 EmorlD UINT 0
o fwis UDINT REE72452

: Note:
1 Further documentation about this function block can be found in the LinMot library manual.
See chapter 16.1.
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17 Drive Profile: OMRON Sysmac Studio, CoE DS402

17.1 Overview

This chapter shows how LinMot drives with DS402 (CoE) / CiA402 interface (e.g., C1250-DS-XC-1S) can be
integrated and setup in an OMRON N-Series (NJ, NX, NY) environment.

0 For this example, Sysmac Studio V1.50 and LinMot-Talk V6.11 were used.

Download:
Example projects can be downloaded from:
http://download.linmot.com/plc_lib/examples/Omron DS/ (named: prjLinMotDS402_fwV6.10_Nx1.smc2)

i

RhRRRRRRRRR

===l additional node(s)

|

Image Source: http://www.omron.com/

EtherCAT is the real-time Ethernet network originally developed by Beckhoff. The LinMot drives acts as slaves in
this network and are implemented with either the standard ASIC ET1100 from Beckhoff or Hilscher NETX.

For further information on the EtherCAT fieldbus please visit:
http://www.ethercat.org/

Note:

In this chapter the following Modes of Operation of the DS402 / CiA402 profile are used:
6 = homing mode

8 = cyclic synchronous position (csp)

10= cyclic synchronous torque (cst)

1]

The modes are switched by setting object 6060h (Mode of operation) to the according value.
The drive shows the active mode in object 6061h (Mode of operation display).
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17.2 Configuration and Connection of the LinMot Drive

The LinMot drive is configured using the LinMot-Talk software:
http://www.linmot.com/download/linmot-talk-drive-configuration/

17.2.1 Motor Configuration

It is assumed that the motor connected to the drive is already configured.

Use the Motor Wizard inside LinMot-Talk to setup the motor (Menu -> Drive -> Motor Wizard):

o Lt ip1s21ea 190 USER) v P> W o | BB [N eE &

Only select a homing mode in the Motor Wizard in case of a drive-based homing (e.g., Mechanical Stop
Negative Search). Otherwise, No Drive Homing must be selected.

ﬂ Motor Wizard = | (5] |-

Step 7/9: Homing |

Home Position Search Move

Speed: 0m m/s

Mode: Ma Drive Homing -

The drive executes no homing, at power up the homed bit in
the Status Word is already set. Mainly used in drive profile
applications, where the homing is made in the superior
system.

See Appendix |: Basic Position Control Loop Tuning

For Drive Based Homing please refer to chapter 17.5

N~
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17.2.2 XML File

Install the XML file that is part of the LinMot-Talk software/firmware you are using.

The most recent device files are always part of the newest LinMot-Talk software. They are located by default:
o EtherCAT CoE: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\EtherCAT\XML\
e EtherCAT CoE: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\lnterfaces\EtherCat_Nx\XML\ (-MI drives)

XML file names:

NTIL_CiA402_Servos_Vx_xrx.xml LinMot DS drives SG6-7
NTIL_CiA402_SG5_ Servos_ Vx_xrx.xml LinMot DS drives SG5
NTIL_CiA402_Servos_MI_Vx_xrx.xml LinMot MI drives SG6

17.2.3 EtherCAT Connection

The drive is connected to the EtherCAT network using the X17 (IN) & X18 (OUT) connectors.

The below pictures show the ports of an E1250-DS-UC drive. On all other LinMot drives supporting EtherCAT
DS402 / CiA402 the ports are named the same (X17 & X18), but they may be placed differently on the drive
housing.

X17 -X18 RealTime Ethernet 10/100 Mbit's

X17T RTETH In {OMRON: EtherCAT IN, from PLC)
X18 RT ETH Out (OMRON: Ether CAT OUT, to next
device)
RJ-45
AN
AR
AN
ANRRNSS
\\\\\\
e
- o -
=
;:=_
o=
=

JE

X18 X117
In
Other Devices PLE
4— Master
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17.3 PLC Setup

17.3.1 Install EtherCAT Device Description File XML
Find the most recent ESI file as described in chapter 17.2.2 XML File.

Install this file as follows:

1. When Offline with the PLC, double-click EtherCAT under Configuration and Setup in the Multiview
Explorer. T t Tab page is displayed.
| * " L] ; Ly Hgoofe A

Multiview Explorer

new_Controller 0 v

2. Scan EtherCAT network by right-click Master in the Network configuration and select Compare and Merge

with Actual Network Configuration
ol

Aultiview Explorer

-
o
MNode Address|Network configuration |
new_Controller 0 v
Configurations and Setup

Calculate Transmission Delay Time of the Master

Import Slave Settings and Insert New Slave

¥ @ POUs
¥ = Programs Clear All Settings
¥ b C1100

Export Configuration Information
Output to ENS File

Export All Couplers' /O Allocations
Assign Drives to Axes

_ Safety Related PDOs Batch Setting
L ¥ Fun

L= Fun
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Omren

Omron

Omron R88D-1SAN15F-ECT
Omron R88D-15AN15H-ECT
Omron R8D-1SAN20F-ECT
Omron RBED-1SAN20H-ECT
Omron R88D-1SAN30F-ECT
Omron RBED-1SAN30H-ECT
Omron RBED-1SNOTH-ECT
Dirarnn REAN-ISNNTH-FCT-N2

install (Fle) Install (Folder)

IDD D EEBEEC

B £ L = 1
or <
« v A4 « Firmware > Interfaces » EtherCAT » XML v | O XML" durchsuchen »
Organisieren = Neuer Ordner = @ |
CanOpenGw fel Mame Status Anderungsdatum Typ GriBe I
CELnkIELE M [] NTIL_Cid02 Servos V1 9r2xml "0 11062021 11:04  XML-Dokument 720K
CmdTablO [] NTIL_Cia402_5G5_Servos V1_7r7xml @ 5.2021 11:04 XML-Dokument 65K
DeviceNet u NTIL_LM_Servos_V1_8_r5.xml @ 2021 11:04 XML-Dokument 633Kl
EtherCAT |1 NTIL_LM_SG5_Servas V1_7_rdxml 5] 11.06.2021 11:04 XML-Dokument 66 K
EEPROM

TwinCAT Demo
XML v <

Dateiname: | NTIL_CiA402_Servos_V1_9r2xml ~| | XML files(*xeml) ~

Offnen Apbrechen

17.3.2 Define EtherCAT node address on LinMot-Device

The accepted address range depends on the used PLC.
NJ, NX1: 1..192
NX7/NY: 1..512

OMRON does not support implicit addressing. But Node address “0” can be addressed by Sysmac
Studio or with additional function blocks in the user program.

17.3.2.1 Set node address by address selector on device

This is the most popular way, because it is user-friendly to maintenance people.

1. Select ID Switches

D Froiect 3 |1 switches
| H Unnamed on COMEE (USER]
&g Control Panel Narme Value
v &g Parameters | T None ulj;
=] 0% & 1D Switches On
E] Motion Control 54w/ 1D Switches + Param il
v [E] EtherCAT Citd0z | BT MAC 0ff
Dis-a.’Enab.Ie " Parameter ulj;
v ] Station Alias O Masked AT MAC and Parameter  Off

~ffg Alias Address Source

{E] D5402 Configuration

{=] Connection Timeout
L anishlae
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2. Depending on the LinMot-Drive the address selector is designed as Hex- or DIP-Switch.

§1-82

Hex-Switch DIP-Switch

17.3.2.2 Set node address by parameter on device

The node address can be defined by parameter.

3. Sﬁlegt Earametgr

| mmn wmn e—F | 0= || = 2 ] "+ mEE
Pr_oiec:t I:EE Parameter
a J& Urnamed on COM3 [USER]
% Control Panel Nams GE
4 {Eg Parameters " Hane 0Off
E] 08 YD Switches off
- E] Motion Contral Sw/ ' D Switches + Parameter oif
4 E EtherCAT Ciad02 CURT MAC Qff
@5 Dis-/Enable O Parameter  we On

4 ] Station Aliss " Masked BT MAC artMRaameter O
o i Aliaz Address Source
«[E] ME Configuratian

- =] Connection Timeout
L% T IREITITI

4. Enter desired node address within the allowed range of your Omron PLC
..D T <_| m |:| EI H H @l ﬁuunnameuonuuma[uathj |-..; == ||_,'3 !l - | LIEI

@ F'r_oiect EE-.E 11
4 J& Unnamed on COM3 [USER)
+§ Control Panel Mame Walue Raw Dats

4 Parameters Alias Address Source Parameter 0007k
E] 08 i Alias Address Parameter 11 000Eh
£] Mation Cantral S/ Alias Address Parameter Mask 32768 8000k

4 =] EtherCAT Cisa02
- Dis-/Enable
4 {=] Station Aliaz
LT Alias Address Source
«&] MC Canfiguration
- [&] Connection Timeaout

: @ Wariables
.8 Oscilloscopes

I E o S,

NTI AG / LinMot 17 Drive Profile: OMRON Sysmac Studio, CoE DS402 Page 243 of 285



PLC Commissioning

17.3.2.3 Write node address from Sysmac Studio

The node address can be written to the slave from Sysmac Studio (OMRON Software license required!).

A This feature is currently not supported for -MI Drives

1. Select None and reboot drive

& Project of Nore
4 & Unnamed on COM3 (USER)
i Control Panel Narnie ake
&g Parameters & Nane On
- E] 05 " ID Switches 0ff
» =] Motion Control 5w U ID Switches + Parameter Off
4 [E] EtherCAT Cia402 CURT MAC il
3 Dis-/Enable " Parameter Off

» =] Connection Timeout

> @ W ariables
s JB Dscillosoones

" Masked RT MAC and Parameter Of

2. When Online with the PLC double-click EtherCAT under Configuration and Setup in the Multiview
Explorer. The EtherCAT Edit Tab page is displayed.

Multiview Explorer ~ 1
s (]

b4 Configurations and Setup

v
—rd

-«

Master

3. Open the writing-tool by right-click Master in the Network configuration and select Write Slave Node

Address

Multiview Explorer

)
Node Address| Network configuration
w1

b Configurations and Setup

] Progarmng
v @ PO
¥ [ Prc

Watch (Project)

Write Slave Node Address
Compare and Merge with Actual I\lehm:irlcCunligulalionk
Get Slave Serial Numbers

Display Diagnosis/Statistics Information
Display Production Information

Display Packet Monitor

Display ESI Library

Controller name
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4. Enter the desired node address within the allowed range of your Omron PLC and reboot drive.

Slave Node Address Writing

Present value! Set value! Actual network configuration

= “ Master

] ICllSD—DS—XC—US Rev:0x00010007

Node addresses are set for slaves.
When any value other than 0 is set to a slave whose node address can be set from hardware, the setting has priority. I ather cases, the addresses
set here are applicable.

Write Cancel

17.3.2.4 Set node address by function block
A This feature is currently not supported for -MI Drives

Omron supports a library with extended functions for EtherCAT: EthercatExtendedFunctions.slr

1. Select None and reboot drive

=B Project [f% Mane
4 i Unnamed on COM3 [USER]
3 Control Parel Narne vl
{tg] Parameters @ Nane 4 On
- E] 0% o smmm\ off
+ [E] Motion Control 54/ 1D Switches + Parameter off
4 [F] EtherCAT Ciad02 CURT MALC off
{3 Dis-/Enable " Parameter off
4[] Station Alias " Masked RT MAC and Parameter  Off

"5 Alias Address Source
E] MC Configuration
> [=] Cannection Timeout
>-@ Yariables
- J81 Dseilloscones

2. Use function block EEF_SlaveAddress to set a node address to the desired drive and reboot the drive.

You may use function block EEE_EtherCAT_Scan to check the EtherCAT network before and after writing
a slave address.

=n o
EC

Variables

Nodes = nier Vannhis

NumberOfNodes —Fnier Vanohis

151] Juswwe) buny

Busy|—Enter Veriable
Ervor|—Enter Variabie

ErmoriD—Enter Variabie

1 fDEtcSetSivAdr

cmdSetSivadr [EEF_SetSlaveAddress
—| }_—- Execute Done|
(1] uiNtwPos— Position Busy|— cniier Vorichie
(11) uiAdrToSign—{ Address Errorf— Enter Variabis
ErroriDj— Enter Variobie

The OMRON library EthercatExtendedFunctions.slr can be requested by your local Omron support.
It is an additional Library made by Omron ATC in Barcelona.
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17.3.3 Scanning the EtherCAT network for devices
Follow these steps to add LinMot drives to your OMRON PLC.

1. When Online with the PLC double-click EtherCAT under Configuration and Setup in the Multiview
Explorer. The EtherCAT Edit Tab page is displayed.

Multiview Explorer

~ 1
Node Address|Network configuration
s (]

b4 Configurations and Setup

Master

2. Scan the EtherCAT network by right-click on the Master in the Network configuration and select Compare
and Merge with Actual Network Configuration
Multiview Explorer

~ I
Node Address|Network confiquration
e (1]

bl Configurations and Setup
-

Whrite Slave Node Address

» Compare and Merge with Actual Network Configuration k

Get Slave Senal Numbers

Display Diagnosis/Statistics Information
Display Production Information
L= Function Blocks Display Packet Monitor
» 0 Data Display ESI Library
» E7 Tasks

3. Apply the actual network found by the EtherCAT Master.

Master

E C1250-DS-XC-0S Rev:0s
! C1130-DS-XC-05 Rev:s

4 Apply actual network configuratior.

Some slaves such as Power Supply Units are not included in the actual network configuration

Close
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17.3.4 Edit PDO mapping

The following steps show how to setup the PDO mapping.

For standard (minimal) functionality, no change of the PDO mapping is required.

The less PDQO’s are mapped the less bandwidth is required - and therefor the performance of

EtherCAT fieldbus will be higher.

1. Open PDO Map Dialog:

When Offline with the PLC first choose the desired drive then select Edit PDO Map Settings.

Node Address|Network configuration

= Master
Master
_..—-l—"! ' C1250-DS-XC-

! | E0D2

Device name

Model name

Product name

Revision

PDO Communications Cycle
Node Address
Enable/Disable Settings
Serial Number

€1150-D5-XC-

Enable Distributed Clock
Shift Time Setting
Reference Clock

Setting Parameters

[tem name Value

C1250-D5-XC-08

C1250-DS-XC-0S V1.9b1

0x00010002

PDO Communications Cycle 1 (1000 us)

12

0x00000000

0x6040:00 Cylic Position Velocity Mode/Controlword

0x607A:00 Cylic Position Velocity Mode/Target position
ic Position Velocity Mode/Target velocity

0x6041:00 Cylic Mode Inputs/Statusword
0x6064:00 Cylic Mode Inputs/Position actual value ( units )
0x1B8A:00 Cylic Mode Inputs/DemandPosition
0x1893:00 Cylic Mode Inputs/DemandCurrent
0x6061:00 Cylic Mode Inputs/Mode of Operation displa
Edit PDO Map Settings

2. For full functionality (Position- AND Force/Torque-Control) choose Cyclic Position Velocity Torque Mode

for Output. For Input choose Cyclic Mode Input 2.

PDO Map
Process Data Size : Input 128 [bit] / 2048 [bit]

Output 112 [bit] / 2048 [bit]

Selection|Input/Output| MName | Flag | |

[ ] —
Output
Output

No option
Cylic Position Mode
Cylic Position Velocity Mode

Output Cylic Torque Mode
Output Cylic Position Velocity

Output Cylic Position Velocity Torque =

PDO entries included in Cylic Position Velocity Torque Mode

Index |
0x607A:00
(x60FF:00
0x6071:00
(x6060:00
0x0000:00

Size |Data typelPDO entry namelComment!
Controlword
Target position
Target velocity
INT Target torque
SINT Mode of Op...

32 [bit]
32 [bit]
16 [bit]
8 [bit]
8 [bit]

DINT

DINT Comm...

PDO Map
Process Data Size : Input 112 [bit] / 2048 [bit]
Qutput 112 [bit] / 2048 [bit]
Name | Flag | |

nnel 4

SelectionlInput/Qutput!
@ Output

Input

Par
No option
Cylic Mode Inputs.

Input

Cylic Inputs

PDO entries included in Cylic Mode Inputs 2

Index | Size |Data typelPDO entry namelComment!
32 [bit]
00 32 [bit]
0x6077:00 16 [bit]
0x6061:00 8 [bit]
0x0000:00 8 [bit]

DINT
DINT
INT

SINT

Position actu...
Position dem...
Torque actua...
Mode of Op...

NTI AG / LinMot
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3. For cyclic PDO transmission of any drive value/parameter choose Par Channel X for Output and Mon
Channel X for Input.
Please refer to chapter 17.8.1 for more information.

4. When Force/Torque must be limited on Position-Control-Mode, choose in addition Torque/Force limits.

PDO Map
Process Data Size : Input 176 [bit] / 2048 [bit]
Output 208 [bit] / 2048 [bit]
Selection!Input/Qutput! MName | Fla
Lt -

- AFIIEE PRI

= No option
Output Max Current Set A

Output Torque limits

&)
-
- = No option
o
-

17.3.5 Create a motion axis and link it to your physical LinMot axis

Follow these steps to use the LinMot axis as a motion axis on your OMRON PLC.

5. Create a motion axis:
When Offline with the PLC right-click Axis Setting = Add = Axis Setting under Configuration and Setup
- Motion Control Setup in the Multiview Explorer.

1 ) 1= 1
A A £

i G T
ey (1]

bd Configurations and Setup
i

Axis Setting Table

6. First assign a meaningful name to the axis.
Right-click on your motion axis and select Rename

Delete
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7. Set axis type.

Open edit-window of motion axis and set Axis type to Servo axis.
L d Configurations and Setup N i)

Axis number
Meotion control
HAoas use

Audis type
Control function

Feedback control Encoder axis
Input device 1 Virtual servo axis
Input device 2 _Virtual encoder axis

Input device 3 nes

Output device 1

Output device 2

Output device 3

» Detailed Settings

8. Link physical axis to the motion axis:
Select desired EtherCAT-Node on Output device 1.

bl Configurations and Setup

Axis number
Motion control
Auxis use
Audis type
Control function
Feedback control
input device 1
Input device 2 gned>
Input device 3
Output device 1
Output de
Output device 3

» Detailed Settings shiotlss Sioned

9. Assign PDO’s of the axis

Select Detailed Settings and assign Out- and Inputs as shown below.
(Entries marked with a star are the minimal entries required from Sysmac. In addition, Target velocity
should be assigned to achieve better/smoother performance of the LinMot).

Axis number
Motion control
Axis use
Axis type
Control function  [A "%
Feedback control
Input device 1 Channel
Channel
e Channel
Channel
Channel
Channel
¥ Detailed Settings
Reset to Default
| Function Name Device Process Data
Output (Controller to Device)
ontrolword A v
Target position v
5. Torget velocity
7. Target torque
9. Max profe Velocity EEr - —
______ 11. Modes of operation 1 v
15. Positive torque limit value
16. Negative torque limit value egatr v
21. Touch probe function
44, Software Switch of Encoder's Input Slave
Input (Device to Controller)
Statusword
Position actual value 6064h-00.0(Cylic Mode Inputs 2_Position actual value ( uni_6064_00) i
24, Velocity actual value
25. Torque actual value

Nod 0-D5-XC-0 0

40, Touch probe s
1. Touch probe pos1 pos value <Not assigned>
Touch probe pos2 pos value
Error cods
Status of Encoder’s Input §

Reference Position fo
al inputs
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10.0OPTIONAL: When using drive-based-homing, assign the Actual-Position of Drive in the PDO mapping to
synchronise it with the position value of the Motion-Axis on PLC.

Open Configuration and Setup =2 I/O MAP in the Multiview Explorer. Select desired node and assign
PDO 6064h as shown below.

For detail description refer to chapter 17.5 (drive-based-homing).

Multiview Explorer

- R Ded RAW | DataType |  Variable  [Variable Comme| Variable Type |
TEUTmL L i ¥ & EtherCAT Network Configuration

44 Configurations and Setup | MNodell ¥  CI150-DS-XC-0S
Cylic Position Velocity Tor_Controlword_6040_00

Cylic Position Veloaty Tor_Mode of Operation_6060_00
Torque/force limits_TorquelimitPositiv_60E0_00
Torque/force limits_TorquelimitNegativ_60E1_00
annel 1_20B0 00
6041_00
n actual value { uni
3 Cylic Mode Inputs n demand valus
» Cylic Mode Inputs 2_Torque actual value_6077_00
Cylic Mode Inputs 2_Mode of Operation display_6061_00
Input ActVel ActualVelocity 1BSE 00
Mon Channel 1_Mon Channel 1_20A8 00
Mon Channel 2_Mon Channel 2_20A9 00

UPID 1511h  |prg

mEEEsEE=E=E =

diActualForce UPID 1BFFh
dwExtStatusWord JUPID 1DD0R

=™ @ m == =

17.3.6 Setting up the motion axis

The following steps show how to basically setup the motion axis.

1. Set axis unit:
Choose Unit Conversion Settings in the Edit-Window of your axis and set Unit to “mm”.

Linear

® H
SO

¥ Unit
Unitofdisplay @ puse O mm ® um ® nm @ degree @ inch
¥ Travel Distance 3

Command pulse count per motor rotation pulse/rev — (1)

© Do not use gearbox
Work travel distance per motor rotation mm/rev -— (2)
[Reference: Unit canversion formula
N

_ (1) Command pulse count per mator rotation [UDINT] , T
umber of pulses lpulse] = G e per otor rotation [LREAL] ~~ 172ve! distance [Unit of displayl

@ Use gearbox

@ Use gearbox

2. Set axis scaling:

Set Travel Distance to standard value 10°000:1 [Ticks/mm] on linear axis or 360°000:360 [Ticks/rotation]
on rotary axis.

For rotary motors, choose your desired work travel distance according to your mechanical system
(gearbox, belt transmission, pinion etc.)

Linear Rotative (e.g., RS01 w/o gearbox)

Unit of display @ puise O mm @ um @ nm @ degree @ inch ¥ Unit
W Travel Distance Unitof display @ pulse @ mm ® um ® mm O degree @ inch
Command puise count per motor ratation pulse/rev -— (1) ¥ Travel Distan

© Do notuse gearbox

Wark travel distance per motor rotation [ ML GEE] ~ rew — @)

’, Reference: Unit conversion formula

_ (1) Command pulse count per motor rotation [UDINT] , e 7
Number of pulses [pulse] = t2J Work vl donce pec motor oiation [IREAT] — 172ve! distance [UnitSf cispley]

[Unit of display]

@ Use gearbox
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3. Set axis velocity limits:
Choose Operation Settings and set your desired values at least into Velocity fields.

Rotative (e.g., RS01 w/o gearboxi

v Vielocity/Acceleration/Deceleration

Linear

¥ Velocity/Acceleration /Deceleration

Maximum velocity 5000 RIS

Start velocity )] mm/s

Maximum jog velocity BT mm/s
Maximum acceleration [} mm/sa2
Maximum deceleration [ mm/s*2

Maximum velocity
Start velocity
Maximum jog velocity
Maximum acceleration
Maximum deceleration
Acceleration/deceleration over Use rapid acceleration/deceleration (Blendin is chanaed o Buffered) ¥ Acceleration/deceleration over
Operation selection at Reversing [Deceleration stop ¥

Operation selection at Reversing [Deceleration stop| v

¥ Torque
Positive torque wamning value [ 2
¥ Monitor

In-position range mm

Actual velocity fiter time constant ms

¥ Torque
Positive torque warning value | %

¥ Monitor

In-position range degree
Actual velocity filter time constant ms

4. Set axis torque limits:
In case force/torque must be limited in Position-Control-Mode, set torque limit to 500.0%.
Use motion instruction MC_SetTorqueLimit to limit force/torque of your motor.

LinMot-Talk / Variables / MC SW Motor/ Maximal Force
Maximal Torque

- Max. value is defined by each individual motor and may vary slightly from datasheet.

o Maximal value (equals to 500.0%) can be read out of motor:

Linear and/or Rotative (e.g., RS01 w/o gear)

& K

Immediate stop input stop method

Limit input stop method

Drive error reset monitoring time 200 g
Maximum positive torque limit [p—"8my/}{
Maximum negative torque limi — 500

Immediate stop input logic inversion
Positive limit input logic inversion
Negative limit input logic inversion
Home proximity input logic inversion

5. Configure ABS encoder and Modulo:
In case of using a LinMot rotary motor (with single turn ABS encoder) or an external ABS encoder for
linear motors, Absolute encoder must be selected. To use modulo functionality, select Rotary mode.

Linear with external ABS encoder Rotative (e.g., RS01 w/o gearbox)

123

Count mode ) Linear mode @ Rotary mode Count mode @) Linear mode © Rotary mode
Modulo maximum position setting value 2147483647 gatyd Modulo maximum position setting value 360 GEET
Modulo minimum position setting value -2147483648 gyt Modulo minimum position setting value ] deg

Encoder type [Absolute encoder ¥ Encoder type |Absolute encoder ¥

In combination with an external ABS encoder
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6. Transfer program to your PLC:
Go Online and Transfer

to Controller

17.4 Homing procedure on Sysmac with ABS Encoder

When using ABS encoder, there is no need for any homing procedure.

Watch (Project)1
Device name Online value Modify

new_Controller_0 MC_C1200_PR_RotAct.Pos
— -— s
new_Controller_0 MC_C1200_PR_Rot.Details.Homed TRUE FALSE

17.5 Drive Based Homing (INC Encoder)

Monitoring

Connection Status: Online
Firmuware Status: Funning
Motor Status Switched On

I e

Op. State: Ready to Dperate

Actual Fosiion: 29,04
Demand Posiion:  29.04 *
Force Factor 100.00%
Motor Curent: 0.00A

Logic SupplyWolt: 23.96 ¥
Motor Supply Voll.: 7248V

In general, the easiest way to home a linear motor is to use homing routines predefined in the servo drive.

17.5.1 Settings on LinMot drive

The following setting are required on the drive.

1. Use Motor Wizard to define a homing routine.
ﬂ Motor Wizard — - - -—

Step 7/9: Homing |

Home Position Search Move

Speed: 0.01 m/s

Mode: Mechanical Stop Negative Search -

The motor moves in negative direction until a mechanical stop
is reached. This position is assumed to be the Home Position.
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17.5.2 Function blocks required on Sysmac

To operate a drive-based homing the following function blocks are used.

17.5.2.1 EC_CoESDORead

With this function block, the status word of the physical LinMot axis will be read.

Variables to declare:

Data type Value
Function block EC CoESDORead
SDO Parameter ~sSDO_ACCESS Index := 16#3D51, Subindex := 1
Read Data ARRAY]0..3] OF WORD Located in [0]

17.5.2.2 EC_CoESDOWrite

With this function block, the homing procedure will be executed and stopped.

Variables to declare:
Data type Value

Function block EC CoESDOWrite

Index := 16#33F7, Subindex := 1

SDO Parameter _SSDO_ACCESS Index := 16#341F, Subindex := 1
Write Data WORD 16#0 (FALSE) or 16#1 (TRUE)
Write Data Size UINT 2 (Bytes to write)

17.5.2.3 MC_ResetFollowingError

With this function block, the position lag on the motion axis will be reset.

Variables to declare:
Data type Initial Value

Function block MC_ResetFollowingError

17.5.2.4 MC_HomeWithParameter

With this function block, the PLC motion axis will be homed.

Variables to declare:

Data type Initial Value
Function block MC_HomeWithParameter
Homing Parameter sHOMING REF (HomingMode := mcHomePreset) others irrelevant
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17.5.3 Homing procedure on Sysmac (motors with INC Encoder)

This section describes the Drive Based Homing sequence.

1. Use MC_Power instruction to make axis ready to operate.

Moritoring

Connection Status: Online
Firmware Status: FRunning
Hokor Satus: Switched On

T e

Op. State: Dperation Enabled

‘ &@ Motor Not Homed
Actual Position: -0.04 mm
Demand Positior:  -0.04 mm
Force Factar Moter not homed!
Motor Cuent 0.00 A

Logic Supply Valt: 23.58 V

Motar Supply Yok 72,20V

2. Read Status-Word of LinMot drive while homing to check Homed Bit.

3. Execute homing by setting the Home within the Control Word to TR

UE.

Control
[ 0 Switch O 1 dnteface
[~ 1:VolageEnable.....1 __lInterface
[C 2 /Buick 5P 1 .dnerface
[" 3 Enable Operation...1 __Interface
e 1 .. Forced by Farameter
| B /Freeze] . Faiced buParametst
[T EGoToPoston. .. 0 . Ineface
[C 7 Enordcknonledge.. 0 __Interace
[0 &JogMave s driteface
[~ % .Joghove- 0 Inteface
10: Special Mode........D ... Interface
58 B¢ 11: Home 1 Manuel Dvenide
-] 12 Clearance Check..0 . Intertzce
[T ! 13 GoTolitl Pasiiond .. Inerface
[Z | 14 Linearing 0 Inteface
[ ] 15 PhaseSearch......0 ... Inteface
! E Contrel'word:  083Fh
| Lo OvenideValue
L Erable Manual Overide

Monitoring

Connection Status: Orline
Fimware Status: Running
Motor Status: Switched On

I e

Op. State: Homing

Actual Position: 0.02 mm
Demard Pesitior: 0,00 mm
Forcs Fastor 10000%
Mater Curent, — 0.07 A

Logic Supply Volt: 2358 V
Motor Supply Vol 72.20 ¥

4. Clear the following-error of motion axis during Drive Based Homing otherwise malfunction can occur (e.g.,

when homing long stroke).

It must be cleared, because Sysmac does not update the axis position during Drive Based Homing.
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5. a) Observe Homed Bit in Status-Word of LinMot drive.
b) When axis is homed, may wait a short time, until the axis does not oscillate due mechanical
construction.
c¢) Use Actual-Position! of LinMot drive as offset for MC_Homing on PLC.

therCAT Network Configuration

C1150-DS-XC-05 S ame va | ue

Cylic Position Velodty Mod_Controbword 6040 00 Ol

Cylic Position Velodty Mod_Target position_607A_00

Cylic Position Veloaty Mod_Target velocity 60FF_00

Cylic Position Veloaty Mod_Mode of Operation_6060_00

Cylic Mode Inputs_Statuswerd 6041 00

Cylic Mode Inputs_Pasition actual value { uni_6064_00

Cylic Mode Inputs_DemandPosition_1B8A 00

Cylic Mode Inputs_DemandCurrent_1B93 00

Cylic Mode Inputs_Mode of Operation display_6061_00
¥ & CPU/Expansion Racks

m ™D mE™EEE

) Map a variable in I/O Map to have Actual-Position available. Also refer to chapter 17.3.5 10)

< [ 0 Map x
= Port Descrip{ R/W | Data Type Variable Variable Comment Variable Type
e ¥ AT Network Configuration

Configuraticns and Setup Node12 C1250-DS-XC-0S

Node11 C1150-DS-XC-05

Comm

Cylic Mode Inputs 2 Statusword_6041.00 _

g
Cylic Mode Inputs 2 Position actual value ( uni_6064_00

Torque actual value_ 6077_00
2 Mode of Operation display 6061 00

EEESEEEEEE

¥ § CPU/Expansion Rac
NXBusMa  p  NX Bus Master

6. Reset homing by setting the Home within the Control Word to FALSE.

Cantal Moniaring
0 Seichon T Connection Status: Online
[T 1:VokageEnable......1 ....Irkerface Fimware Status:  Runring
[ 2 /uick Stop.ccenn 1 lnteface Motor Status Switched On
[ 3EnsbleOperation..1 .. Interface
U B Forced by Parameter
| 5 /Fieeze 1 . Foiced by Parsmeter
[0 EGoToPoston. .0 . Ineface
[T 7Enarhcknowledge...0 ...Inerface
[~ BJogMover. 0 ..Inteface Op. State: Dperation Enabled
[T 9Joghlove 0 Inteface
[T 10: SpecialMode........ 0 ...Interface
[ 11 Home. 0 . Manuel Dvenide
{7 | 12 Clearance Check..0 . Inteiface
[ | 1%GoTelnial Posiiond ...Inkerface Actual Positior: - 0.02 mm
7| 14 Linesiizig. 0 . Inteface Demand Postion:  0.02 mm
7| 15 PhaseSearch.....0 ... Interface Force Factor 100,00 %
|| Contolwod  003Fh Motor Curent: 0.0 A
. ) Logic SuppyVol: 23.58 V
| == Overide Value Motor Supply Vol 72.20 ¥
----- Enable Manual Overide
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17.6 Drive reset to clear axis error

To acknowledge an error of a DS402 / CiA402 drive, use the standard motion instruction MC_Reset.

1
*** Reset Axis Errors **

foMC_Reset
MC_Reset
_MC_AX]PrLin]— Axis — Auis|—_MC_AX[PrLin]
cmdErrorAcknowledge MEC AX BMC AX
[ i Execute Donef——

Busy |— Enter Variable
Failure |— Enter Variable
Error— Enter Variabie

ErrorlD [— Enter Viariable

17.7 Control of force / torque

17.7.1 Limiting force or torque output in Position-Control-Mode

To limit output torque/force of a DS402 / CiA402 servo drive, use standard motion instruction
MC_SetTorqueLimit. Please make sure, the necessary PDOs are mapped.

¥ Detailed Settings
Device Process Data

TCTT50-DS-XC0S(EN02)
S-XC-05(E002]
XC-0S(E002)
XC-0S(E002]

B0A0h-00.0{Cylic Position Velocity Tor_Controfword 6040C00)
607Ah-00.0{Cylic Position Velocity Tor_Target position_607A_00]
0{Cylic Position Velocity Tor_Target velocity_60FF_00)
ic Position Velocity Tor_Target torque_6071_00)

EHEHENEHENEHEHENEE]

<Not assigned>

Node : 11 CT150-D5-XC-05({E002) 6041h-00.0{Cylic Mode Inputs 2_Statusword_6041_00)

6064h-00.0(Cylic Mode Inputs 2_Position actual value { uni_6064_00)

XC-OS(E002]
XCOS(ED02]

6077h-00.0(Cylic Mode Inputs 2_Torque actual value_6077_00)
B06Th-00.0{Cylic Mode Inpufs 2_Mode of Operation display_6061_00)
<Not assigned>
<Not assigned>

LR EHE!HE!HELE

<Not assigned>

Value 500.0% equals to max. force or torque.
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17.7.2 Control force or torque output in Torque-Control-Mode (CST Mode 10)

To control output torque/force of a DS402 servo drive, use standard motion instruction MC_TorqueControl.
Please make sure, necessary PDOs are mapped, and parameter settings on drive are done correctly.

¥ Detailed Settings
o Default
Process Data

6040h-00.0{Cylic Position Velocity Tor_Controlword_6040_00)
—05{E002)
C-05{E00Z)
05(E0O2)

ity Tor_Mod
6O0EOh-00.0{Torgue/force limits_TorgueLimit!
60E 1h-00.0{Torque/force limits_TorquelimitNegativ_60E1_00)
=F

OS{EDOZY
C-05{E0DZ)
Negative torque limit e 1 C1150-D5-XC-05(E002)
probe function
tch of Encoder's Input Slave <Not assigned >
Input (Device to Controller)
word
n actual value

|| 4] ]| ][ «]| ]| «l[ ] ]|«

Node : 11 C1150-D5-XC-05{E00Z)

S{E0OZ)
S{ECOZ)

o[« | 4| ][ <] [ 4]| 4] |«

<MNot assigned>

Torque 500.0% equals to max. force or torque.

The Velocity input of MC_TorqueControl is currently not supported for LinMot drives.
Use the Speed Limiter instead

17.7.2.1 Speed Limiter for Torque/Force-Control-Mode

To prevent overspeed while controlling force or torque, use the Speed Limiter.

Project o
@- Lin affline [Uzer] LinFotB8_DS 402 Ime il ‘/ x ® ‘
v H Rt offfine [User) LinR ota8_DS402.Ime Name Walue Raw Data Walue...  UFID
“§ Control Panel LSpead Lirnit 0%z 00000000k = tde o 1511h
v ' Parameters LSpeed Lirviter Abort Force OMm 0000hH == Mmoo 1513k

> E] 05

w =] Mation Cantrol S

» ] Diive Configuration

> ] Motar Configuration

> ] State Machine Setup

> -E] Motion Interface

~ [=] Position Contraller
Feedback Selection
Ctrl Par Set Selection
[E] Control Patameter Set A
[E] Control Parameter Set B
» [E] Advanced Settings
-[=] Speed Limiter

Crurrant Cewbrollar
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When the motor speed reaches Speed Limit, the drive switches to Position-Controlled-Mode.
The selected Control parameter Set (A or B) will become active!

Switching from Force/Torque- to Position-Mode and vice versa while the motor is moving, will always
cause a bumpy behaviour.
Smoother reaction can be achieved by adjusting PID values of the corresponding control loops.

17.7.2.2 Torque/Force-Control-Mode in CST Mode 10

If using an additional force or torque sensor, Closed-Loop Control Mode must be selected on drive.

Mt 8 FEE| J &S| @ | Rotofine (Use LinRotg8_DS402 ~ |75 = | e 1 % | o I | % [E ¢
| Project ** | Closed Loop Forced/Torque Contral Mode
@ Lin offline [User] LinRot88_D5402 Imc I:E.3| F i |V’ x
[v H Fiot affine (User) LinFiot85_DS402 Ime Name Value FiawData !
i Control Panel " Curent Command Mode it 0000k
~ [Eg Parameters (“LForc:e.-"Torque Contral Mode uli3 0007k
Bl os & Closed Loop Force/Torque Contral...  On 0002k

=] Motion Cantral 54
w [E] EtherCAT Ciad02

» ] Station Alias
+E] Monitaring Channels

{E] PDO Configuration

~ =] MC Canfiguration

¢ ".[E3 Operation Mode 10 Config
{E] Connection Timeaut

@ ‘W ariables
B Dsciloscopes

Meszages
----- Errars
@ Curves

----- Command Table

0000h: Current Command Mode
This mode is only for reverse compatibility with FW older than V6.10!

Use Cyclic Mode Inputs at PDO Map
[ Edit PDO Map Settings

PDO Map PDO entries included in Cylic Mode Inputs
Process Data Size : Input 192 [bit] / 2048 bit] index | Size IData typel PDO entry name

Output 208 [bit] / 2048 [bit] UINT | Statusword

[ 0x606400 32[bit] DINT  Position actual value { units)
0x1B8A00 32[bit] DINT  DemandPosition
0x1B9300 32[bif] DINT  DemandCument

= = 0x606100 8[bit] SINT  Mode of Operation display
No option 0000000 8 —

Output  Par Channel 3

Selectionlinput/Outputl Name | Flag |

- No option
Output  Par Channel 4
No option —
el
Input Cylic Mode Inputs 2
Input Cylic Inputs
— Ne option —
[ User Defined Inputs Editable
— No option
Input Config Module

@
(s)
(<]
®
o
()
()
| ©
()
(J
o
(J
(<)
()
°

No option

oK Cancel
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0001h: Force/Torque Control Mode
This mode corresponds to DS402.

Use Cyclic Mode Inputs 2 at PDO Map
B Edit PDO Map Settings

PDO Map PDO entries included in Cylic Mode Inputs 2
Process Data Size : Input 176 [bit] bit] Index | Size IData typel PDO entry name
Output 201 B[bit]  0x6041:00 16[bit] UINT  Statusword
Selectionlinput/Outputl | Flag | [ 0x6064:00 32[bit] DINT  Position actual value ( units)
0x6062:00 32 [bit] DINT ion demand value
alval
0x6061:00 & [bit]  SINT e of Operation display

0x0000:00 & [bit] -
Output Par Channel 3

No option
Output Par Channel 4

Ne option
Input i
ut
Input
Ne option
Input User Defined Inputs Editable
No option
Input Config Module

10/@0|®0! .ﬁ.. CIell Xelie) ]

No option

oK Cancel

0002h: Closed-Loop Force/Torque Control Mode

In addition to 0001h: Force/Torque Control Mode, this mode requires TF-Force Control (Technology Function).
LinMot-Article: 0150-2503

It is used in combination with an external torque or force sensor such as TS01 or TS02 on a PR-module.
These sensors must be wired directly to the drive.

& Praject -

» - Lin offline [Uzer) LinRot88_DS402 Inc L J x
v H Riat offine (User) LinRiot88_D 5402 Imc Name dalue Fia
iyt Contral Panel Input Selection Diff Analog Input On<4.10/411 000

v (B Parameters

[E] Analog Farce Feedback Canfig
E] Force Control Parameters

> =] 0%

v [E] Motion Contral 5w/

> =] Drive Canfiguration
» =] Motor Configuration
> =] State Machine Setup
» [E] Mation Interface

> ] Position Contraller

> =] Errars & Wamings
v [E] Protected Technology Functions
~ [E] Analog Force Feedback Cantral
Input Selection
E] Analog Force Feedback Canfig

+ -E] EtherCAT Cisa02
o 8 ariakles

Make sure all parameters in Analog Force Feedback Control are set correctly.

If using this closed-loop mode, use Cyclic Mode Inputs 2 at PDO Map.
B €cit PDO Map Settings - O X

PDO Map PDO entries included in Cylic Mode Inputs 2
Process Data Size : Input 176 i Index | Size IData typel PDO entry name
Output 20 8 0x6041:00 16[bif] UINT  Statusword
| Flag | 0x6064:00 32[bit] DINT  Position actual value { units)
0x6062:00 32(bit] DINT  Position demand value
N = | 0607700 |15 o] | INT__| Torque scraiva
0x6061:00 & ([bit] SINT  iviode of Operation display

No option - 0x0000:00 & [bit]
Output Par Channel 3

%

lection! Input/Qutput!

No option
Output Par Channel 4

No option

Cylic

Gylic

No option
User Defined Inputs Editable

No option
Config Module

o
O
O
o
O
@
e
@
(© |

®
(]
&
(s)
@
o

No option

oK Cancel
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17.8 Parameter Access

17.8.1 PDO Access

For cyclical write or read access of any parameter or variables, up to 4 channels each can be used.

OMRON does not support User Defined In- or Outputs for PDO. Please use up to 4 Parameter and
Monitoring Channel each instead.
If no real-time access is required, use SDO for reading or writing values/parameters.

=>» Use parameter channels for cyclical write access.

= Use monitoring channels for cyclical read access.

Edit PDO Map Settings
P 9

PDO Map PDO entries included in User Defined Qutputs
Process Data Size : Input 144 [bit] / 2048 [bit] Index | Size |Data typelPDO entry namel Comment!
Output 104 [bit] / 2048 [bit]
Selection|Input/Output| Name | Fag | |
[ ] — No option - P |
@ Output Cylic Position Mode - B Edit PDO Entry [
(¢} Output Cylic Position Velocity Mode -- -
9 Output Cylic Pasition Velocity Torque Mode size: N o)
[ ] Output Cylic Torque Mode OK

No option

'®© —  Noopfion -

Output Config Module

P EE T P B Currently not
Output Max Curmrent Set A

o T e supported by

T Sysmac

Input

o|oe|ce|eoc]eo|T

Align
Edit PDO Entry Add PDO Entry Delete PDO Entry
oK Cancel | Apply

17.8.2 Example for user defined PDO access

In this example two channels each are used for a PR02-module (rotary motor for torque control).

17.8.2.1 PDO Map
Use Edit PDO Map Settings at desired EtherCAT node.

PDO Map PDO Map
Process Data Size : Input 208 [bit] / 2048 [bit] Process Data Size : Input 208 [bit] / 2048 [bit]
Output 208 [bit] / 2048 [bit] Qutput 208 [bit] / 2048 [bit]
ection!Input/Output! . | Flag Selectionlinput/Qutput! WE | Flag

— No option
Input Mon Channel 1
Mo option - Mo option
Input Mar

No option
Qutput Par Channel 3

- Mo option
Input Mon Channel 3

el
@
(&)
([ )
(@) hut Par Channel 2
(@)
()
(@)

No option —

[ () |Output  [ParChamneld |- |
B |

== No option
Input Men Channel 4

( Xelil YelifeX (el ]
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17.8.2.2 1/0 Map
On the drive assign UPID Actual Torque to and Extended Status Word to the Monitoring Channels

-@ Project o N/
» - Lin offling (Uzer] LinRot88_D5402 Imc ||13
~ -Jl@ Fot offiine [User) LinRot88_D5402 Imc Mamme Walue

Q Cantral Panel Channel 1 URID 1BEFh [&ctual Torgue)
b ' Parameters Channel 2 LIFID 1000k [Ewtended Status Wiord)
- El0s Channel 3 UPID 0000k
[E] Motion Control S/ Channel 4 UPID 0000k

w [=] EtherCAT Cid402

» [Z] Station Aliaz

=] Maonitaring Charnels
~[=Z] Parameter Channels
» -E] PDO Configuration
» =] MC Configuration

» =] Connection Timeout
NI, T,

And to the Parameter Channels assign UPID of Speed Limit and Speed Limiter Abord Force.

Froject e
@- Lir offlire (Uzer] LinRot88_05 402 Imc 0. v
v H Riat offfine (User) LinRot38_D5402 Ime Name Value
- Control Panel Channel 1 UPID 1511h [Speed Linmit)
v [Ed Parameters Channel 2 UFID 151 3h [Speed Limiter Abort Force]
] 05 Channel 3 LIPID 0000k
{E] Motion Contral S/ Channel 4 UFID 0000k

w (=] EtherCAT Ciad02

E] Station Aliaz
-] Manitaring Channels
E Farameter Channels
{E] PDO Configuration
{E] MNC Configuration
{E] Connection Timeout

On Sysmac assign a DINT or a DWORD to the selected PDO channels.

Multiview Explorer

- Position | Port |Descr| R/W | Data Type | Variable |Variable Comme{ Variable Type |
=L g W & EtherCAT Network Configuration
] Configurations and Setup o |HE I I R E—

Node12 w ' C1250-DS-XC-05

= Cylic Position Veloaty Tor_Controlword_6040_00 w UINT

Cylic Position Veloaty Tor_Target position_607A_00 DINT

Cylic Position Veleaty Tor_Target velocity 60FF_00 DINT

Cylic Position Velacity Tor_Target torque_6071_00 INT

Cylic Position Velocity Tor Mode of Operation_6060_00 SINT

Torquefforce limits_TorquelimitPositiv 60E0_00 UINT

Torquefforce limits_TorquelimitNegativ 60E1_00 UINT

Par Channel 1_Par Channel 1_20B0_00 DINT diSpeedLimit UPID 1311h [prgPR_Rot Internals
Par Channel 2_Par Channel 2_20B1_00 DINT diSpeedLimitAbord |UPID 1513h
Cylic Mode Inputs 2_Statusword_6041_00 UINT
Cylic Mode Inputs 2 ition actual value { uni DINT
Cylic Mode Inputs ion demand value._t DINT
Cylic Mode Inputs 2_Torque actual value_6077_00 INT
Cylic Mode Inputs 2 Mode of Operation display_6061_00 SINT
Input ActVel ActualVelocity_1B8E_00 DINT
Mon Channel 1_Mon Channel 1_20A8_00 DINT di UPID 1BBFh proPR_Rot Internals
Mon Channel 2 Mon Channel 2 20A9 00 DINT UPID 1DDOR prgPR_Rot Internals

o
o
3
==

~ Data Trace Setti
L F4 Speed Limi

Qiooemie —

prgPR_Rot Internals

mmmDmDWWHEEEEE S
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Check scale and offset of all used UPIDs and recalculate them on Sysmac

Example Actual Torque:

g e U MU T TG e er L s oo o wi L i
v ] Vaiizbles Full Motor Modsl Pl Sesling Compou.. 27.4°C 274 1BEGh  SIRHE 01°c ot
User Defined ) Full Motor Madel Ph2 Sesling Compou... 27.4°C 274 1BE7h  SInt1B 01 0
gg gw 395"3“”%?““ £ Time Full Motor Madsl Housing Temp 274 7 1BESRh  SIntlE 01 0C
SssagesRey Full Mator Madsl Mourting Temp 74T 274 1BESh  SInME 01t 0t
05 S/ Hi/ Configuration Temp Erwironment 5T 250 1BEAh  SInt1B 01°C 0
0% Hash Val
n=r 5\?; St:tuu: Max Fread Dut Motor Temp 27 4509803321569 °C i BF3K UlntE 0.98039215686274. . 50 °C
(] 05 5w Keps Mator Temp Ph2 27 4503803321569 °C 7 1BFsh  Ulntle 0.98039215686274. . 50°C
[E] MC S Overvion Matar Temp Phi E0°C 0 1BFSh  Ulntle 0.98035215686274..  50°C
- [E] MC SW Motor Matar Temp Phl v 50°C 0 1BFER Ulntle 0.98039215686274..  50°C
] MC 5w 13 Ext Sersar Phase Pesistance Phl 1.54 Ohm 154 1BEFh  UlntlE 0.01 Ohrm 0 Ok
{E] MC S Cunent Controller Phase Resistance PhZ 1.54 Ohm 154 1BFOh Ulntle 0.01 Ohm 0 0hm
- MC S Control word Min. Mator Temperature reserve B2E°C B26 1C00R Sint1g o1°c oC
- MC S Status \whord I arimal Force OMNm 1] 1BEOh Slnt32 0.00057295779513..  OMm
- ML S W arnings Actusl Force OKm 0 1BFFh SInt32 0.00057295779513 ONm
(] MC 5 Phase Search Maximal Torque 2515737 Nm 2515737 1BBER  SInt32 1E-E Nm ONm
~+{EE] MC SW/ Linearizing Actual Torque -0.002422 Nm 2422 1BBFh  Sint32 1E-6 Nm ONm
- MC 5\ Motion Interface
-{85] MC 5w/ Capture, Trigger & Mapped Inputs
Scale Offset

1517 Juawwo Buny

O Map™ *+*

p -0.108456

[=+= PDO Parameter Channel 2 -> Check If linked in ~1/O Map™ ***
> Abord force only valid in Clased-Loop-Force-Control (force sensor required)

=> Check the value of the parameter always in RAM

| Module: 3805.752.001: Aot - e
Name Walue Raw Data UFID Type Scale Offset Min Max De
Control Panel “Speed Limit 0%/ 00000000K 350.999664723873 s 1511h Sint32 0.00999999068E7 7425 /s 0%/ 07/ 21474516.47 /s 0
Parameters " Speed Liniter Ahart Farce: 11 Hm 0000k 2000159566280169 Hm  1513h Ulnt16 (1.00057 2957759513082 Nm 0 Nm ONm 18.7741080730516 Nm 01
> =] 0%

~ =] Motion Control $

> (=] Diive Configuiation

> (=] Motar Configuration

> =] State Machine Setup

» =] Mation Interface

~ [=] Pasition Contraller

: Feedback Selection
Ctrl Par Set Selectian
[E] Cortral Parameter Set &
E] Control Parameter Set B

> =] Advanced Settings

=1 Current Controller
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Example Speed Limiter Active:

B Project 0 | | - -
- Lin offline (Uzer] LinR at88_0D 5402 Imc
~ -J@ Rot offine (User) LinRot28_DS402.Ime Mamme Yalue RanDats UPID
5§ Control Parel Status | @ Obiect Inspecto w | 1DETh
Parameters Dperatl - 106k
w & ariables Switeh Obiect Description  swhat is the Object Inspectar? 1DEER
~[E] User Defined . Enable 1D6Ch
gg g$ Edperatln%Sours / Time Errar | Object Type |UInt1EVariabIe | 1DEDH
EssagesL I Wolkage 1DEEH
05 S Hw Configuration muicgk Mame |Extended Status Word | g
= gg gf\fg}:l':‘: Switch UPID (100 | 1070k
05 S Keps Wamil Deseription Thiz wariable shows the Extended Status Word, 1071h
T S Dlverviens Eventt Bit 0: Current/Farce/Torque Monitor for parameter UPID 1072k
Specia 1498h. 1073h
MC S/ Motor Bit 1: Speed Limiter active for parameter UPID 1511h
InT o b 1074h
MC 5w/ K13 Ext Sensor n ey Eit 2 Speed mit 1 exeeded parameter UPID 1432h and
MC 5w Current Controller Hamed 1493h 1075h
MC S Contral Ward Fatal E 1D7Eh
M S Sratus Word I ation 1D77h
ML S W amings Range [] Open Object Inspectar after Login Cloze 1D78h
MC 5 Phase Search Flange e TSI o 1075k
MC 5w Linearizing | Extended Statuz Word 0001h 0001k 1000k
MC 5% Motion Interface

=> For Bit variables DWORD instead of DINT can be used to make masking easier.

Pregramming Data Type Initial Value l
¥ il POUs difActualTorque DINT EC

¥ [ Programs Bl e tstatusWord DWORD EC
» 9 prgPR_Lin Bl ispccdlimit DINT EC
¥ 1 prgPR_Rot Bl cisoecdlimitibord DINT EC

mainOperatingAxis_Basics

= subMove_DiscreteMotion =
a3
- (=] =+ PDO Monitoring Channel 2 -> Check if linked in "I/O Map™ =*
subPDO_Communication g » If active: c an
™ subSDO_Communication % - axis is position-controlled
2 . P- and D-Gain of selected "Control Parameter Set A/B” are used (UPID 1293h)
= . Decreasing P-Gain will smoother the motion (aveoid P-Gain 0.0)
# cmdTrgMode Festapi] staSpeedLimiter_Active
} EN

L% DataTypes

dwExt5statusWord—In
L= Global Variables UPID 1DD0h

1—
» FA Tasks Pos

- *% DN Daramatar Channal 1 _» Chack i linkad in "0 Wan® &%
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17.8.3 SDO Access

Parameters of the LinMot drive can be accessed using the Omron function block EC_CoESDORead and
EC_CoESDOWrite which are part of Sysmac library.

More information about this function blocks can be found in the Instructions Reference Manual (W502) from
Omron:
https://industrial.omron.eu/en/home (search for W502)

Example calls of this function blocks can be found in the example project (see chapter 17.1).

Vanables

== SDO Read (Maximum Force or Torque = 500%) ==
I I ! » 15294 —

3517 JusLuwe) Buny

» DOAE 856E

NodeAdr: EtherCAT-Slave node address
SdoObj.Index: Parameter address to be accessed = 16#2000 + UPID
SdoObj.Subindex: Parameter memory area to be accessed.

01: Read and write the RAM value of the UPID.
02: Read and write the ROM value of the UPID.

A Attention ROM Access:
Intense use of writing into the ROM memory can reduce the lifetime of the drive memory!
More details can be found in the Drive Configuration Over Fieldbus (0185-1074) user manual
> see chapter Documentation / User Manuals

- Note:

1 Use EC_CoESDORead and EC_CoESDOWrite from Omron to access drive parameters.
- Advanced: Stop / Start MC and Application SW and reboot drive

1 The SDO-index 16#2000 allows

1. Stopping the MC and Appl SW for flash access or to setup the drive from the PLC
2. Starting the MC and Appl SW after flash access and to load changed ROM values to RAM,
3. Rebooting the drive (warm start).

Subindex 16#35 P Stop MC and Application SW
Subindex 16#36 » Start MC and Application SW
Subindex 16#0B P> Reboot drive
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18 Drive Profile: TRIO, CiA402

18.1 Overview

This chapter shows how a LinMot drive with DS402 (CoE) / CiA402 interface (e.g., C1250-DS-XC-1S) can be
integrated and setup as axis in a TRIO motion controller.

Download:
An example project can be downloaded from:
http://download.linmot.com/plc_lib/examples/TRIO (named LM_TRIO_DS Demo...)

A Attention:
Drive firmware 6.10 Build 20210521 or later is required to use all the functionality shown in this
chapter.

Components used:
e LinMot C1250-DS-XC-1S-000 (article number 0150-2416) with firmware 6.10 Build 20210521
e TRIO MC4N ECAT (P904) v2.0309
e Motion Perfect v5.1.1

additional device (s)

Image Source: http://www.triomotion.uk/

EtherCAT is the real-time Ethernet network originally developed by Beckhoff. The LinMot acts as Slave in this
network and is implemented with the standard ASIC ET1100 from Beckhoff.

For further information on the EtherCAT fieldbus please visit:
http://www.ethercat.org/
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18.2 Configuration and Connection of the LinMot Drive

The LinMot drive is configured using the LinMot-Talk software:
http://www.linmot.com/download/linmot-talk-drive-configuration/

18.2.1 Motor Configuration

It is assumed that the motor connected to the drive is already configured.

Use the Motor Wizard inside LinMot-Talk to setup the motor (Menu -> Drive -> Motor Wizard):

o Lt ip1s21ea 190 USER) v P> W o | BB [N eE &

Make sure that you select “No Drive Homing” in the Motor Wizard as with TRIO the homing of the axis is done in
the PLC (DS402 mode of operation 6 is not yet supported).

Motor Wizard — O >
Step 7/10: Homing |
S
Home Position Search Move
Mode: Me Drive Homing w
The drive executes no homing, at power up the homed it in
the Status Word is already set. Mainly used in drive profile
applications, where the homing is made in the superior
system.
W
Derived Settings Value Comment
Help < Back Finish Cancel Create MDF

0 See Appendix |: Basic Position Control Loop Tuning
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18.2.2 XML File

Install the XML file that is part of the LinMot-Talk software/firmware you are using.

The most recent device files are always part of the newest LinMot-Talk software. They are located by default:
e EtherCAT CoE: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\EtherCAT\XML\
e EtherCAT CoE: \\LinMot-Talk X.X Build XXXXXXXX\Firmware\lnterfaces\EtherCat_Nx\XML\ (-MI drives)

XML file names:

NTIL_CiA402_Servos_Vx_xrx.xml LinMot DS drives SG6-7
NTIL_CiA402_SG5_ Servos_ Vx_xrx.xml LinMot DS drives SG5
NTIL_CiA402_Servos_MI_Vx_xrx.xml LinMot MI drives SG6

18.2.3 EtherCAT Connection

The drive is connected to the EtherCAT network using the X17 (IN) & X18 (OUT) connectors.
The below pictures show the ports of an E1250-DS-UC drive. On all other LinMot drives supporting EtherCAT
DS the ports are named the same (X17 & X18), but they may be placed differently on the drive housing.

X17 - X18 RealTime Ethernet 10/100 Mbit's S
N

X1TRTETH In EtherCAT IN, from PLC

.;'.'.\\

e 1HRRRRAL

e T

X18 RT ETH Out  EtherCAT OUT, to next device

X18 X17

In PLC/
&—— Master

iy

Other Devices

RJ-45

%

18.2.4 Set the node address / station alias by address selectors on the drive

This is the most popular way, because it is user-friendly to maintenance people.
Depending on the LinMot-Drive the address selectors are designed as Hex- or DIP-Switches.

51-52

ol 2 3 4 5 6 7 48

Hex-Switches DIP-Switches
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18.3 Controller Setup

18.3.1 EtherCAT Device Description File (XML)

The EtherCAT device description file (XML ) is located by default in the LinMot-Talk installation path:
C:\Program Files (x86)\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\lnterfaces\EtherCAT\XML
C:\Program Files (x86)\LinMot\LinMot-Talk X.X Build XXXXXXXX\Firmware\Interfaces\EtherCat_Nx\XML

18.3.2 Add and setup the LinMot drive

Follow these steps to add the LinMot drive to your Motion Perfect project.

1. Set the node address / station alias address of the LinMot drive to 1 for this example using the S1&S2
address selectors on the drive (if available > check chapter 18.2.4)

Or alternatively in LinMot-Talk set the Alias Address Source of the drive to “Parameter”:

Tt a | [ & | &8 | TRIO_37HP_SSCP on COM3 [USEF v 4 *% | P o
o, Project [F | Parameter
~ J@ TRIO_37HP_SSCP on COM3 (USER)
- Control Panel M ame Walue
~ {&g] Parameters " Maone Off
&) 0% 1D Switches aff
{E] Mation Contrel 5/ "D Switches + Parametsr i
hd El EtherCaT Ciad02 (“"HT b 0
- Dis-/Enable L Parameter On

v [E] Station Aliss

i 25 Allias Address Source
{Z] Manitaring Channels

T Masked BT MEL and Parameter (u]i;

And the “Alias Address Parameter” to your desired value (1 in this example):

™t E @ | & & | 48 | TRIO_37HP_SSCP on COM3 USEF ~ " % | P *
@ Project EEE |1
~ 8 TRIO_37HP_S5CP on COM3 [USER)
- Control Panel Narne Valug
w {tg] Parameters 25] Aliaz Addresz Source Parameter
E] o5 U Alias Address Parameter 1

] Mation Contral 54/ Aliaz Address Parameter b ask 32768
w =] EtherCAT Cid402

i-fgg Dis-/Enable
e =] Station Alias

L Alias Address Source
=] Monitaring Channels

A Attention: A drive reboot is required to activate the address after a change!
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2. Set the “Velocity Scale Denominator” to 1:

File Search Drive Services Options  Window  Tools  Manuals  Help

Tt O FEEE & | TRIO_3HP_SSC0P on COMI (USEF v 5. % [ P> ] @ |
@ Project

£ (1
V-H TRIO_37HP_SS5CF on COM3 [USER] I:E.E|
-’ Control Panel Marne Valug
v {Eg] Parameters )

i MHumerator ]
=] 05 L"-.-"Eh:ll:it_',' Scale Denominator 1
{E] Motian Contral W/ 2] Uperation Mode 10 Conhg
w =] EtherCAT Cid402

Forces T argu

=] Station Alias
/=] Monitoring Channels
=] Parameter Channels
{=] PDO Canfiguration

"+\_' {&E] NC Configuration

=1 Canmectinn Timet

3. Open the “Intelligent drives” window:
JE] Motion Perfect v5.1.1
Project Controller Edit  Search  File/Program  Build/Run  Tools Wi

Help
[0 4 & o= A =1 A =
HX-BE2 HDE-@EM addy TNEE = ¢
Controller < %
MCAN ECAT  (P904) v2.0309 Intelligent drives v [Ox
Axis Status: OK
Slot 0 - EtherCAT
Systern: Error Flash: @
ol\f‘lotion Master Halt Diagram & E‘
B [
(1 Programs
Axes Addresst 1
id Memory

#§ Configuration
% EtherCAT (Slot 0) @

1. unable to find slave configuration information.

Details | Errors

Source
1, SLOT(0)

Message Details
unable to find slave confi...

| Modify STARTUP Program | | Browse database...

NTI AG / LinMot
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4. Right-Click on the found LinMot device (Address 1 in this case) and select “Import ESI file...”:

Address: 1
B
Drrive Setup

Configure

¥ Import ESl file...
| AXIE

5. Select “Import from File...” and select the XML file “NTIL CiA402 Servos_...”
Jﬁj Create EtherCAT profile... - O X

Select Device

Select Device to import

=) Select Device Group By: ® Vendor () Location

’ Product Rev Location
Profile
4 NTI AG
Done & C1250-DS-XC-15 V1.9b2 000010009 NTIL_CiA402_Servos_V1_9r2xml

|| Import From File... ||

Meore info...

| Mext == || Close |

6. Choose the following RxPDO and TxPDO mappings, activate “Generate BOOT configuration” and click
“Save”:

J(g_j Create EtherCAT profile... - O X
Profile
Setup profile
Select Device Selected Device:
C1250-DS-XC-15V1.9b2, rev. 0x00010009 v
= Profile Profile:
=)
Done
Marne: C1250_D5_XC_15.V1.962
Vendor: NTI AG
VID: OxdC4AE5449
Product Code: (00960970
Revision: 00010009
Type: SERVO
Axis Type: POSITION ¥
MNumber of Axes: 1
RxPDO Built-in: CTRL_WORD, TARGET_POS, TARGET_SPEED, TARGET_TORQUE, TARGET_CTRL_MODE, PADDING ~
TxPDO Built-in: STATUS_WORD, ACTUAL_POS, PADDING, ACTUAL_TORQUE, ACTUAL_CTRL_MODE, PADDING  ~
Generate BOOT configuration
More info...
Advanced Mode | << Back | | Save | | Close

Close the window after successfully creating the EC_EXTEND file.
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7. Right click on the LinMot device and select “Configure”:

Address: 1

Drrive Setup

Configure

¥ Import ESl file...
11 | AxIE

8. Set the Axis Address (1 in this case), “Apply” and “Apply & Save To MC_CONFIG”:
@ Configuration x

—

Mare info...

Slot: 0 Pos: O

MC_COMNFIG | Advanced

Current Configuration? =+ | MCCONFIG:

Axis Address | 1 UE’ = Axis Address 0 o
Axis Count |1 | 2 = Axis Count 0 o
IO Address |0 ¥ 2® = 10 Address 0 i
VRAddress |0 | 2® = VR Address 0 i
Profile v 2 = Profile Mot Set
Profile Info: Profile Info:

Mot Set Mot Set

| Apply | | [E)Apply & Save To MC_CONFIG |

| Edit MC_CONFIG... f
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9. Open the EC_EXTEND file, click to enable editing, and assign the TARGET_PROFILE_SPEED instead
of TARGET_SPEED in the RxPDO to have a smoother motion behaviour of the axis:

] Motion Perfect v5.1.1

Project Contreller Edit Search  File/Program  Build/Run  Tools Window Help

H- B2 HE-%EB s T EEEENE@

Controller L Sl FC EXTEND
MC4N ECAT (P904) 20309 4=
Axis Status: OK | Reset MC
Vendors And Profiles
System: OK Flash: @
Motion Master Halt Slave Configurations
stop = enable | programs

ESC Configurations

4[] Programs
[E] AX1_HOMING Pl
[£] AX1_TORQUEMODE b NI
[E] AX1_TWOPQSCONT b 1l

Initialization Commands

v
v
v e PDO Definitions

[] STARTUP Pmv[]
[&] mc_conFig Pnmv

I <] EC_EXTEND

4 Aoces
Max Axes: 1024

Max. Physical Axes: 32
Max On-board Axes: 0
Max. Remote Axes: 32
Max. Analogue Axes:
Module Axes: 0
Configured Axes: 2
Activated Axes: 2
Axis (1)

Axes parameters...

10.Reset the controller:
Controller
MC4N ECAT
Axis Status: QK

- J;l b4
(P904) 20309

ysterm: Error Flash: &
Motion Master Halt
stop = enable | prograrms

The Master state should now become “Operational”:
Intelligent drives

Slot O - EtherCAT

SEEIE : T

RxPDO Configurations ©
4 RxPDO Config #0 - RXPDO_PROFILE [m] Base

MNarme Length Flags Cl A:
CTRL_WORD 2 0 I
TARGET_POS ¥4 0 I
TARGET_SPEED ¥4 0 I
TARGET_DPOS 2 i} I
TARGET_DRIVE_PARAM ; 0 |
TARGET_FE
1 0 I

TARGET_MAX_CURRENT
TARGET_MAX_TORQUE
TARGET_MAX_SPEED
TARGET_MIMN_SPEED
TARGET_POS
TARGET_PROFILE_ACCEL

&2 Add entry

TARGET_PROFILE_SPEED

TARGET_SLV_PARAM
TARGET_SPEED
TARGET_TORQUE

g H

Diagram
Master states  Operational =
Address: 1
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18.3.3 UNITS for Linear and Rotary Motors

To define the application units (mm, degrees, ...) the drive parameters UNITS and ENCODER_RATIO can be
used.

Motor Type Type Application units Counts per Rev UNITS ENCODER_RATIO
LinMot PS01 / PS02 Linear Millimetres [mm] 10’000 10000

LinMot RS01 (PR01 & PR02) Rotary Degrees [°] 360000 1000

LinMot EC02 Rotary Degrees [°] 524°288 1456* (524160,524288)*

i *ENCODER RATIO example for a EC02 motor (From the TrioBASIC help):

Counts per rev: 524’288
Units per rev: 360 [°]

The highest value that is less than 524288 yet divides into 360 should be chosen. This is 524160
(524160 / 1456 = 360). This reduces the resolution from 0.00068664... to 0.00068681... degrees but
enables you to program easily in degrees.

Therefor set the drive parameters as follows:

'‘LinMot EC02 with 524288 counts per motor rev.
ENCODER_RATIO(524160,524288)
UNITS = 1456 'AXIS calibrated IN degrees
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18.4 Homing

There are several ways to home an axis.

The example project from chapter 18.1 Overview contains a program called “AX1_Homing” that uses the
DATUM and DEFPOS functions to implement a homing sequence to detect a hard stop.

'"Epplication based homing procedure (detect hard stop in negative direction)

S

7]

3 "Varisbles [ Perameters

& torque_limit = 2500 '=250.0% > Force/Torque Limit in 0.1% for hard stop detection,
7 '5000 = 500% = maximal force/torgue of connected motor

9 home pogition = 0.0 'Poaition that is set at hard stop

init position = 10.0 '"Position the axis moves to after detection

BJ

fe_limit backup = 0.0 'Backup varisble for FE LIMIT

%1'3&55: Axis 1
T

1 BLSE (1)

L,
[

r
1 & A

UHITS = 10000 'Set motor units. 10000inc = lmm
'"BEP_DIST RAXIS({gxisx) = 360 ' make positicn modulc 0..360° for rotary axis

=
O O

Ba B
! [i

.
a

Note:
This is an application side homing sequence as TRIO does not support the DS402 drive-controlled
homing mode (Mode of Operation 6) yet.

i
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18.5 Parameter Access

Parameters can be modified using their UPIDs (Unique Parameter ID) via CoE.
To use a SDO service the CO_READ_AXIS and CO_WRITE_AXIS functions can be used (See TRIO Basic
Help).

Syntax:
e CO_READ_AXIS(axis_number, index, subindex ,type [,vr_number])
e CO_WRITE_AXIS(axis_number, index, subindex, type, vr_number [,value])

The sub-index specifies the command which is performed

SDO Service CANopen Object CANopen Object Description

index sub-index
Read 2000h+UPID 0x01 Parameter UPID read RAM value
Write 2000h+UPID 0x01 Parameter UPID write RAM value
Read 2000h+UPID 0x02 Parameter UPID read ROM value
Write 2000h+UPID 0x02 Parameter UPID write ROM value
Read 2000h+UPID 0x03 Parameter UPID read minimal value
Read 2000h+UPID 0x04 Parameter UPID read maximal value
Read 2000h+UPID 0x05 Parameter UPID read default value
Write 2000h+UPID 0x06 Parameter UPID write RAM and ROM value
Write 2000h 0x07 Parameter Default OS SW instance
Write 2000h 0x08 Parameter Default MC SW instance
Write 2000h 0x09 Parameter Default Intf SW instance
Write 2000h 0x0A Parameter Default Appl SW instance
Write 2000h 0x0B Reset device

A Attention ROM Access:
Intense use of writing into the ROM memory can reduce the lifetime of the drive memory!
More details can be found in the Drive Configuration Over Fieldbus (0185-1074) user manual
> see chapter Documentation / User Manuals

Example Write:

To write 1A to the RAM value of the parameter Maximal Current:

Name: Maximal Current Index = 16#2000 + 16#13a6 = 16#33a6
UPID: 13A6h Sub-index = 1

Type:  SiInt32 = DINT = 4 Value = 1A/ 0.001A (scale) = 1°000
Scale: 0.001 A

VR(200) = 1000 'Set Maximal Current UPID 13A6h to 1A = 1°000
CO_WRITE_AXIS(BASE, $33a6, 1, 4, 200)

Example Read:

'Read UPID 13A6 Maximal Current in Control Parameter Set A of the drive
CO_READ_AXIS(BASE, $33a6, 1,4 ,200)
motor_max_current_set_a = VR(200)
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18.6 Examples

The example project from chapter 18.1 Overview also contains programs to show a simple positioning cycle

and a torque mode sequence.

Controller * 0 x
MCAN ECAT (P904) 2.0309
Axis Status: OK
Systern: OK Flash: @

Meotion Master Halt
stop = cnable - progrars

4[] Prograrns
8] AX1_HOMING Pumv
[E] AX1_TORQUEMODE b 11 1
[B] AX1_TWOPOSCONT b 11 W

[&] STARTUP Pumv(]
la] MC_CONFIG TR
I+ EC_EXTEND

FAxes

B Memaory

A% Configuration
4 == EtherCAT (5lot 0)

4 1 Address 1
Motor{Axis (17)

Just set the correct BASE for the axis you want to use the program with:

% 'Base: Axis 1
T

BLSE (1)

Page 276 of 285 18 Drive Profile: TRIO, CiA402

NTI AG / LinMot



PLC Commissioning LinMOt®

19 Troubleshooting

The following points should be checked if there are any troubles getting the LinMot drive to connect to the
fieldbus or using the LinMot PLC libraries.

¢ Is the fieldbus connected to the correct connector of the LinMot drive?
E.g., for EtherCAT or PROFINET X17 must be used as input (PLC — X17, X18 — next device)

e Is the address of the LinMot drive set correct? (Node address, MAC ID, IP)
— Check the fieldbus variables inside LinMot-Talk

o Are all interface parameters on the drive set to the specified values of the library documentation?
— Check with LinMot-Talk — Parameters — Interface

By default, the LinMot libraries use factory default interface parameters on the LinMot drive.
Except CANopen and LinRS.

¢ Is the run mode of the drive set to “Motion Command Interface”?

=t EHE & & ||F_E12B0ECIP 10310134 (USE (> I ¢ BB | % | S [
@ Froject e
- L3
F] I' FJ_E1250-EC, IP: 10.3.10.134 [USER)
~.."% Control Panel M arme Yalue
4 &g Parameters I @ Mation Command Interface On |
=] 05 " Triggered Y- Interpolator 0if
4 [E] Motion Control SW " Riss Triagered Y& For/Backward .. Dff
E] Drive Ennhguratlpn . Triggered Time Curves Off
[E] Motor Configuration " Command Table Mods Off
El Stat.e Machine Setup - Triggered Command T able Off
4 =] Mation Interface —_— .
! . " Position lndesing O
4 =] Run Mode Settings .
. = : 0 Analog Off
’ Fun Made Selection L
il : " Triggered Analog Off
Pk {E] Triggered Wi Interpalatar o
- ~[E] Triggered Curves Setting: | *_ ,_E'Ej"M M':"?I'i“ - EEE

¢ Is the interface enabled?

™t O EEHE & | F_E1250EC P 103101
@ Froject EEE
s -JJ&@ FJ_E1250-EC. IP: 10.3.10.134 [USER)
- Control Panel N ame
4 {tg Parameters " Disable
o] 0s & Enable
- =] Motion Contral 5w
4 [=] EtherCAT Intf

=] MC Corfiguration
-[E] Connection Timeout

On E1100 series drives check if the interface dip switch is set to ON:

83

OM — OFF
Intarface
CAN Term
RES485 Tarm
RS485/232
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o Are there any digital inputs on X4 configured that are controlled by the PLC?
Check if the 1/O’s are set correctly by the PLC or try to use the default settings and check if it works:

File Search Drive Services Options Window Teools Manuals Help

Mt = E &S| @ E1250ECIP 10301 USE ~[ > ¢ B K| SEHEI
Project w
gii FJ_ET1250-EC, IP: 10.3.10.134 [USER) 0. v x
i Control Panel Mame Walue
a [t Parameters 10 %4.3 Function Mone
d % 0s |0 ¥4.4 Function MHaone
4 Mation Contral St |0 #4.5 Function MHone
4 El Diiwe Ennfigu_latinn 10 4.5 Function Mone
E] Power Bndgg_ 10 4.7 Function Maone
HEl xe’ 1/0 Definitiorts 10 4.8 Function Mone
_ % Edlgs?er:al—:ligclor;ift AoV 10 4.9 Function Mone
B Monitaring 10 #4.10 Function Mone
: = 10 %411 Function Mone
--E] Motor Configuration )
- [E] State Machine Setup 10 %412 FL_mc:hor.'u - Chrl'whord: Safety Woltage Enable [Input]
= Mnfion Intertane E]x4 140 Logic Definitions
Bt S E & @ RE2E0EC P I03I0IMUSE ~( e B K| SEJQE
Project wu
@ @ FJ_E1250-EC, 1P 10,310,134 [USER) L J x
“§ Control Panel MName Value
4 Parameters ™" Switch On False
[E] 05 B /Quick Stop True
4 =] Motion Control 54/ " Enable Operation True
- [E] Drive Eonfi!gurati.on " /&bort Motion Command True
[E] Motor Configuration %" /Freeze Mation Command True
4 |§‘| %atgi‘zj&eo?demp l_: Gao To Position False
C =] Ctl'word Parameter Force ::LErrnr.&ckanIedge False
Jog Mave + Falze
E] Chl'word Intf Copy Mask " Joq Move - Fal
[E] Chl'word Parameter Force L " _DVB Al
. =] Haming I_LSpemaIM-:-de Falze
. E] Quick Stap I_LHDme False
L[E] Guo To Fosition l_L Clearance Check Falze
- -E] Jogging I_LGD To Initial Position False
- [E] Ready To Dperate l_L Lingarizing Falze
-E] Linearizing [ Phase Search False

o If possible, use a clean configuration of the LinMot drive.
1. Install / reinstall the firmware or set the drive to factory settings using LinMot-Talk
2. Set up the motor using the motor wizard
3. Set the fieldbus specific parameters (e.g., node address, IP, ...)

Now check again if the problem still exists
o Are the safety inputs powered before trying to switch on the motor?

- Is the X4.12 input powered with 24V DC (SVE input on series E1100 and E1200 drives)?
- Are the safety relays X33 powered (drives with -1S option)?

Ht g = | E S| @ || F_E1250EC P 10310134 (USE v || P> I ¢ | BB |

=) Project - Control
4 i- FJ_E1250-EC. IP: 10.3.10.134 [USER]

T [ 0: Switch O 1 ... Interface

) ED”"E" tPE'”E' | [1Safety Vol Enable 1 10%4 12 Function |

L~ Aramelers I 2 ek Shope T ... Forced by Farameter
’ E o3 _ ! I Enable Operation...... 1 ... Farced by Parameter
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Appendix I: Basic Position Control Loop Tuning

Tuning the position loop of a LinMot drive depends a lot on the application the motor is used for.

0 Hint: Further documentation

See application note about position loop tuning: 0185-1156 (EN / DE).
See application note about using the LinMot oscilloscope: 0185-0132 (EN / DE).

A basic setup of the position loop parameters could look as follows.

1. Start with the default soft settings suggested in the LinMot-Talk Motor Wizard:

Rl Motor Wizard o |[@ ] =
Step 5/8: PID Position Controller

PID Pozition Controller Setting

P Gain: L5 A from | Set To Default Soft ‘ (P=2.5, D=4, I=0) =
in: 3 A 3
D Gain /) | Set To Default SHFF ‘ (P=6.2, D=10, I=0)
1 Gain: 20 Af(mm™s)
D Filter Time: 300 us
Moize Filter:

0 Enable Moise Filter

Derived Settings Value Comment
F Gain 1.5 Afmm
D Gain 3 Af(m/s)
I Gain 300 Af(mm®s)
Integrator Limit B A
Maximal Current 6 A
Moise Filter Dead Band 0 mm
Help < Back | | Mext = | | Finish | ‘ Cancel |

If the motor is mounted vertically or if a high accuracy at the target position is required set the | Gain of
the position controller to a value between 20 to 50 A/(mm*s).

To reduce noise of the motor it is recommended to set the D Filter Time to 500us (C1200, C1100) or
800us (E1100, E1200)

It is highly recommended to disable the Dead Band, especially if a Drive Profile is used or in vertical
applications. Uncheck Enable Noise Filter.
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2. After finishing the Motor Wizard, rebooting the drive firmware, enabling, and homing the motor you can
start moving the motor. With the built-in oscilloscope in LinMot-Talk you can trace the movement of the

motor.
Select the Default oscilloscope and start it by pressing the green arrow
&P Froject SD R | o | CHE | ohe || A e
4 8 Unnamed on COM25 [USER) | % % | E§ | & | |
o A
i Control Panel mm 2';":' ’U*_E ?T
4 & Parameters “e ~ <
e E s
[E] Motion Contral 54 20 0z 0.08
i =] Profibet
> Q Variables
4- Oscilozcopes 17.5 0.15 0.06
- [ Default
Meszages
X Enars 15 0.1 0.04
@ Curves
----- Command T able 125 0.05 0.02
10 0 o
7.5 -0.05 -0.02
5 0.1 0.0
25 -0.15 -0.06
o -0.2 -0.08
25 25 : : : : : : : : : 025 -0d
0 100 200 300 400 500 600 700 800 500 1000
ms
Channel
1; MC SW Overview - Actual Pasttion
2 NC SW Overview - Demand Position

3. NC SW Overview - Difference Position
4 MC SW Overview - Demand Current

The green channel shows the Difference Position (Position Error) you may want to minimize.

3. Slowly increase the P, D and | Gains in the Control Parameter Set A until the accuracy fits your
application, and you have a stable position control loop:

Project e
gli Unnarned on COM25 [USER] L) v X (E: | L
- Contral Panel Marme Value Raw Data JPID

a {Eg Parameters "FF Constant Farce 0 00000000+ 139Ch
=] 05 “FF Fiiction 04 00000000k 1390h
4 [=] Motion Control 54/ " FF Spring Compensation 0 Adm 0000k 139Eh
+{E] Diive Configuration “FF Damping 0 Al 0000k 139Fk
] Motor Configuration “FF Acceleration 0.0134/ms"2] 000Dk 1340k
: % fﬂ‘g:i‘z:ﬂ:'f;'g‘i:emp " Spiing Zero Postion 0 mm 00000000k 1387h
4 =] Position Contraller L P GEII-I"I 2 As/mm 0o14h 1342h
=[5 Feedhack Selection D Gain g adlmes] 003zh 1343h
Chl Par Set Selection LD Fll.ter Time 00 us 0320k 1348h
|5 Control Parameter Set# | Gain _ 20 A4 (mmn’s) 00C8h 1384h
El Control Parameter Set B Llntegrator Lirnit LYY O0000FADR 1345k
: ) E' Advanced Setings . W asirmal Current 4 8 O0000F AR 134Eh
“-[E] Current Cantraller Moise Deadband WWidth 0.01 rarm 00E4k 1347h

Attention:

When controlling the LinMot drive using a drive profile (e.g., SoE, CiA402, FSP_Drive, ...) and
velocity or acceleration jumps occur then try to set all FF ... parameters (except FF Constant Force)
in Control Parameter Set A to 0 (zero).
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Appendix Il: Basic Closed Loop Torque/Force Control Loop Tuning

Tuning the closed loop torque/force control loop of a LinMot drive depends a lot on the application the motor is
used for.

Attention:
A To use closed loop force/torque control the technology function TF-Force Control (0150-2503) is
required. Check the manual for more information: 0150-2503

Attention:
A An application note about how to setup, tune and use closed loop torque/force control is available with
document reference 0185-0144 (EN / DE).

Please follow that document to properly setup your system. This chapter here is thought to give a
rough overview of where the parameters and variables related to closed loop torque/force control can
be found.

Not following the above-mentioned document may lead to sever damage of your system.

A Attention:
Before starting any tests with closed loop torque/force control enable the speed limiter!
LinMot-Talk 6.10

File Search Drive Services Options Window Tools Manuals  Help

™t 8 = | [ & | £ | 0125005 XC 15 000 offine (USER) ~ 5; | | DEF |
@ Project 0 |EI.2 md's | v 4
v JI8 1250 D5 %C 15 000 offine [USER]
o Q. Cantral Panel M arne Walue Raw Data Walue... UPID
v [Eg Parameters [ “5peed Limit 0.2més 00030040k **mis  1511h |
E] 05 " Speed Limiter Abort Force O M 0000k e 1513h

w =] Mation Control S'w

{E] Crive Configuration

{E] Motar Configuration

{E] 5tate Machine Setup

{E] Mation Interface
v =] Position Contraller
P Feedback Selection
-85 Ctl Par Set Selection
-[Z] Cantral Parameter Set A
i =] Control Parameter Set B

{E] Advanced Settings

wmllie. =] Speed Limiter
-[=] Current Controller

=1 Errors & Warninas

This will help to protect you mechanics and sensors.
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A basic setup of the torque/force control loop could look as follows:

1. Enable and set the Speed Limiter as shown above

2. Make sure the TF Force Control license is activated (Drive > Set Access Code):
Set Access Code

Active Keys:
Mame Value Access Code
Keyl | 5423h - TF Force Control JBFD320%h |
kKev2 0000k - MNo Kev

If it is not activated please check the manual 0150-2503

3. Make sure the torque or force sensor is correctly wired to the drive and is setup accordingly:

@ Project I:EE
v 8 C1250 D5 XC 15 000 offiine [USER)
- Control Panel Name Value
v {Eg] Parameters " Maone i
=] 05 ™ Analog Input On 4.9 i
v {=] Mation Contral S/ @& Diff Analog Input On $4.10/%4.11  On

=] Diive Configuration

=] Motar Configuration

JE] State Machine Setup

=] Mation Interface

=] Position Contraller

=] Curent Controller

JE] Emors & W armings

w =] Protected Technology Functions
w J=] Analog Force Feedback Caontral

-3 Input Selection
~[Z] Analog Force Feedback Config
Force Control Parameters

5B Project o
W n C1250 D5 XC 15 000 offine [USER)
b Cantrol Panel Name Value
v [Ed Parameters "W /10 Farce oM
E] 05 10 Force 100N
v {=] Motion Contral Sw/ Speed Filter Time 1000 us

=] Diive Configuration
=] Motar Configuration
=] State Machine Setup
=] Maotion Interface
{E] Position Contraller
=] Curent Controller
{E] Emors & W armings
w =] Protected Technology Functions
w [=] Analog Force Feedback Contral
-3 Input Selection
= E| Analog Force Feedback Caonfig

Acceleration Filker Time 1000 uz

----- [=] Force Control Parameters
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4. Start tuning the control loop. In most application it is enough to increase only slowly the | Gain.

For linear motors (linear system of units) you can use 0.5 A/(N*s) as the step size for the | Gain, for rotary
motors (rotary system of units) you can use 50 to 100 A/(Nm*s) as the step size.

5B Project

v -J8 C1250 DS XC 15 000 offine [USER)

b Cantrol Panel

v [Ed Parameters

S
w [=] Motion Control Shw
=] Diive Configuration
=] Motar Configuration

=] Maotion Interface

{E] Position Contraller
=] Curent Controller

{E] Emors & W armings

w3 Input Selec

{=] EtherCAT Ciad02

=] State Machine Setup

w =] Protected Technology Functions
w [=] Analog Force Feedback Contral

tior

----- =] Analog Force Feedback Config

.—...@ Faorce Control Parameters

E:
M arne Walue
“F Gain 0.0015 AN
"I Gain 0 AAN"2)
[ GGain 0 médzdM
" FF Friction 04
" FF Acceleration 0 Admds™2]
- Force Chl b ax Current 254
" FF Friction Deadband 0 mis

5. Setup and start an oscilloscope (see manual 0185-0132 (EN / DE)) that contains the target and measured
torque/force and start your process.

P Proisct CARE=E=1E | I ﬁlﬁ | o oo [cea o | [padfo e |+ I Defay
v & Urnamed on COMS [USER)
3 Contral Panel Oscilloscope Settings *
.graumselers General Trigger Advanced
~ =] Mation Contral S - -
[E] Drive Configuration Acquisition Mode: Single Shaf e
E] Matar Configurat\on Rrecording Time: - -
E] State Machine Setup
E] Motion Interface Channel 1 [ 15 math channel [ Channel 5 [ 12 math channel
[E] Postion Coniraller Graup Yariable Group “ariable
~[=] Current Contraller
[E] Enors & Wamin ML Overview ~ | | Actual Position ~ M S Overview ~ | | Demand Yelocity ~
w =] Protected Technology Functions
w [£] Analog Farce Feedback Cantral
Input S election Charnel 2 15 math channel [ Chanrel & 15 math channel
E] 4nalog Force Feedback Co Group Warisble Group ‘ariable
EI Ferce Control Paramet MC 5% Force Control | | Measured Force ~ MC 5w Overview ~ | | Actual Velocity Filtered ~
[E] Speed Limiter
{E] EtherCAT Intf
[E] Easy Steps
’(’i Warables Channel 3 [1s math channel [ Channel 7 [ 12 math channel
v B Oscillnsone Group ‘ariable Group “Wariable
: Diefault MC S Farce Cantial | | Target Farce w MC S Overview ~ | | Demand Acceleration v
ecsages
3 Errars
~EF Curves 1 Charnel 4 L ITs math channel ] Charnel & [ 12 math channel
- C d Tahbl
ommans 1 able Graup Yariable Group “ariable
MC S' Owverview ~ | | Demand Current ~ MC 5w Overview ~ | | Difference Yelocity ~
Save Color Set Ok Cancel

6. Check the result and repeat steps 4 and 5 until you reach the required control quality.
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Contact & Support

Europe / Asia Headquarters NTI AG - LinMot & MagSpring
Bodenaeckerstrasse 2
CH-8957 Spreitenbach

Switzerland

Sales / Administration: +41 56 419 91 91
office@linmot.com

Tech. Support: +41 56 544 71 00
support@linmot.com
+49 201 858940 10
support@linmot.de

Web: https://www.linmot.com

North / South America Headquarters LinMot USA Inc.

N1922 State Road 120, Unit 1
Lake Geneva, WI 53147

USA

Sales / Administration: 262.743.2555
usasales@linmot.com

Tech. Support: 262.743.2555
usasupport@linmot.com

Web: https://www.linmot-usa.com

Visit https://www.linmot.com/contact to find a distributor next to you.

Smart solutions are...

www.LinMot.com
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