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1 System overview

EtherCAT is the open real-time Ethernet network originally developed by Beckhoff. The
LinMot act 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/

1.1 References

All User Manuals are distributed with the LinMot-Talk software the newest version could be
downloaded from the LinMot Homepage in the Download section.

Ref | Title Source

1 User Manual Motion Control SW www.linmot.com

2 LinMot Servo Controller Configuration over Fieldbus Interfaces www.linmot.com
SG5

1.2 Connecting In and Out

A

In PLC/

Other Devices «

A

Master

In the EtherCAT the Cabling is directed, so In and Out is different! The right
realtime RJ45 (X17) Connector is the input and the left realtime RJ45 (X18)

connector is the output.

NTI AG / LinMot
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2 Setup inthe PLC

In the following the steps the integration of a LinMot EtherCAT servo controller in the PLC is
described. In the example a Beckhoff master PLC is used.

2.1 Copy Device Description File

The LinMot servo controller is described with *.xml device description file distributed with the
LinMot-Talk software.

Copy this file to PLC so it can access it.

Example Source path of EtherCAT Device description file:

C:\Programme\LinMot\LinTalk1100 3.11 Build 20091204\Firmware\Interfaces\EtherCAT\XML\LinMot_ECAT_Servos_V1_1.xml
Example Destination path of EtherCAT Device description file:
C:\TwinCAT\Io\EtherCAT\LinMot_ECAT_Servos_V1_1.xml

If this is done the PLC should recognize all LinMot Servo controller on the EtherCAT fieldbus
automatically.

2.2 Scan the EtherCAT slave devices

Connect the EtherCAT LinMot Servo controller to the EtherCAT-Master and power on the
Signal Supply. Then Scan for the connected devices in the System manager:

-, Li_DEMO_PCI_00.tsm - TwinCAT System Manager,

#HO S/ HREBAENE 2 QNS0T

General | Adapter | EtherCAT | Orline | CoF - Oniine

Name: Gerdt 1 (EtheiCAT) g [1
Tope: EtherCAT

s load (Corfig Mode arly) Ciray B
R I

& LM_DEMO,

et (Config Mode only)

B3 Copy CuleC

@ Change Id...
X pisabled

Change To »

Change Netld. Number Box Name address | Type Insze | OubSize | E-Bus (mA)

Server (Fort) | Timestamp Weldung ]
@ (5535 03.12.2000 06:33:56 671 s Gerat 1 (EtherCAT): Frame retumed - force reinitialization!

@TWinCAT Syst... 08122009 06:31:20 20ms  COM Server d gest

@ TwinCAT Syst... 08.12.2009 06:31:49 919 ms  TCRTIME S
@ TinCAT Syst... 08.12.2008 06:31:19 018 ms  TCPL Serw

Local (10,255,255.226,

Scan for EtherCAT slave devices

Page 6/38 User Manual EtherCAT Interface NTI AG / LinMot



EtherCAT. LinMot®

After this scan all recognized devices are imported to the project:

-, LM_DEMO_PCI_00.tsm - TwinCAT System Manager.

Fle Edt Acions View Options Help

D w & B2 oSS RE L E S 2Q w0 @
G SYSTEN - Configuration —
1 - Corfiguratin encrel | EtherCAT | DG | Process Data | Statup | CoE - Onine | Driine,
B pLC - Configuation
BF Con - Configuration Name: Bow 5 [E150£CUC) ¢ [
= B 1jo - Configuration Type: E1250EC
= B8 1jO Devices
= Gerdt 1 (EtherCAT) Comment
< Gerat 1-Prozessabbid
= Gerat 1-Prozessabbid-Info
&1 Engange
1 Auscange
§ InfoData
Eg Tern 1 (K1100) [IDitled
G mputs
8! cutpts
§ Westate
§ Infodata
© &8 Meppings
i UM_DEMO_DD (Standard) - Gerdt 1 (EtherCAT)
&8 UM_DEMO_DD (Standard) - Gerat 1 {EtherCAT) - Info
Hame Onine. Type Sze | Addr. InOu | User.. | Lrkedto
O seatevar 0x0000 (0) Ut 20 S0 mpt O
Ol statustvord 0x0000(0) UINT 20 S0 Dt O
Ol warmbiore 0000 (0) UINT 20 w0 Wt O
%1 DemandPostion 0x00000000 (0) oINT 40 W0 Wt 0
¢! actuaPostion 0x00000000 (0) oINT 40 80 ot O
1 Demandcurren: 0x00000000 (0) oINT 40 &0 om0
Ovwestate 1 ool o1 15222 Ipt D
Olstate 00002 (2) U 20 15560 It O
O adsaddr 04 FFFFEZ0201 AMSADDRESS 8.0 15880 Input O
A7 doetetid 04 FFFFE2 0206 ARRAY [D. 60 15660  Input O
] control word 030000 (0) Ut zp  s0  oupk O
@ Motion Command Header 00000 (0) UINT 2.0 5.0 Qutput O
1Mation Command Par 1 0x00000000 (0) oINT 4D S0 Oupk O
®1Mation Cormand Par 2 0x00000000 (0) DINT 4D 60 Oupk O
@l1otion Command Par 3 0x00000000 (0) DINT 4D €50 oupw O
] Hotion Command Par 4 0x00000000 (0) oINT 40 0 oupw O
#lmation Command Par 5 0x00000000 (0) DINT 40 730 oupw O
Server (Fort) | Timestamp Wieidng ]
Q ss539) 03.12,2009 06:3%:56 671 ms  Gerskt 1 (Ether CAT): Frame retumed -> farce reinitiaization!
@TwinCAT Syst... 05,12.2009 06:31:2029 s COM Server TeEventLogger wid gestartet!
@TwinCAT Syst... 08.12.2009 06:31:19 919 ms  TCRTIME Server nurde gestartet: TCRTIME,
@TwinCAT Syst... 06.12.200306:31:19 919 ms  TCPLC Server wurde gestartet: TCPLC, @

Local (10.255.255.226.1.1)

[

In this example the scan found an EK1100 and the LinMot Servo controller E1250-EC-U
and are imported to the project.
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3 Process Data Object (PDO) Configuration

The cyclic Process data is configured in the Master, and transmitted to the slave during
startup. The default Mapping is documented in the Tables below input and output correspond
to the PLC point of view. For a detailed description of the exchanged data and its meaning
refer to [1].

For a detailed description of the PDO data refer to [1] or have a look at the TwinCAT Demo
program, which is included with the LinMot-Talk software.

3.1 Input PDO Modules

3.1.1 Default Inputs

Index Size Byte | Name Data
[Byte] | Offset Type
0x1B00 18 - Variables RECORD
0x1B62:00 | 2 0 StateVar Uint16
0x1D51:00 | 2 2 StatusWord Uint16
Ox1D8E:00 | 2 4 WarnWord Uintl16
0x1B8A:00 | 4 6 DemandPosition Int32
0x1B8D:00 | 4 10 ActualPosition Int32
0x1B93:00 | 4 14 DemandCurrent Int32

Default input PDO mapping of 18 Bytes the index is the UPID value of the variable

3.1.2 Configuration Module Input

Index Size | Byte | Name Data
[Byte] | Offset Type
0x1B08 8 - Variables RECORD
0x1D52:00 | 2 0 Config Status Word Uint16
0x1DB0:00 | 2 2 Config Index/.. Uint16
0x1E40:00 | 4 4 Conig Value Word32

This module is the feedback data module of the module 1708 "Configuration Module Output".

3.1.3 Input Demvel

Index Size Byte | Name Data
[Byte] | Offset Type

0x1B10 4 - Variables RECORD

0x1B8B:00 | 4 0 DemandVelocity Int32

3.1.4 Input ActVel

Index Size | Byte | Name Data
[Byte] | Offset Type

0x1B10 4 - Variables RECORD

0x1B8E:00 | 4 0 ActualVelocity Int32
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3.2 Output PDO Modules

3.2.1 Default Outputs

Index Size Byte | Name Data
[Byte] | Offset Type
0x1700 24 - Variables RECORD
0x1D52:00 | 2 0 ControlWord Uintl6
0x1DB0:00 | 2 2 MotionCommandHeader | Uint16
0x1E40:00 | 4 4 MotionCommand Par 1 | Word32
Ox1E41:00 | 4 8 MotionCommand Par 2 | Word32
Ox1E42:00 | 4 12 MotionCommand Par 3 | Word32
0x1E43:00 | 4 16 MotionCommand Par 4 | Word32
0x1E44:00 | 4 20 MotionCommand Par 5 | Word32

Default output PDO mapping of 24 Bytes the index is the UPID value of the variable

The default PDO output data contains the control word and the generic Motion Command

Interface over which all types of motion commands could be accessed.

3.2.2 Configuration Module Output

Index Size Byte | Name Data
[Byte] | Offset Type
0x1708 8 - Variables RECORD
0x1D52:00 | 2 0 Config Control Word Uint16
0x1DBO0:00 | 2 2 Config Index/.. Uint16
0x1E40:00 | 4 4 Conig Value Word32

With this module the LinMot Servo Controller could be completely configured. So it gives
access over parameters curves command table entries and the error log. The detail
functionality is described in the Document [2] "Configuration over fieldbus SG5". As response

Module "Configuration Module Input” (0x1B08) has to be configured.

NTI AG / LinMot
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4 Asynchronous Configuration Protocol

For configuration needs (Parameter, Curves, Command Table and Programm Handling) the
Beckhoff ADS-Protocol is used. Within EtherCAT this Protocol is integrated as AoE (ADS
over EtherCAT). For this reason the AoeNetld has to be used for ADS over EtherCAT.

-, Li_DEMO_PCI_00.tsm - TwinCAT System Manager.

MO SR AE @R (2Q eS0T

Vatiable | Flags | Onine

Name: Aosetid

Tope: ARRAY [0.5] OF USINT
Group: InfoData Siee 60
Address: 1566 (0HBTE] UserID: o
Comment | Slave contains an ADS router with this Netld
= 1 Box 5 (E1250-ECIC)
91 Inpu
! outpurs
§ urcstat
§ Infob.
Hetrd[0]
et ] ADS Infe Fort: 30,16 01 2003, 10ffs B1E, Len: 6

]
& Aoehiettdlz]
& Aoehietd[3]
& Aoehietd[4]
& hoekisttd[s]
= &8 Mappings
8 LM_DEMO_00 (Standard) - Gerdk 1 (EtherCAT)
B LM_DEMO_00 (Standard) - Gerdk 1 (EtherCAT) - Info

Server (Fot) | Timestamp Vielding
@ (65535) 08.12.2009 06:33:56 671 ms
@TWINCAT Syst... 08,12.2009 06:31:20 29 ms

@TWINCAT Syst... 08.12.2009 06:31:19 919ms  TCRTIME
€ TwinCAT Syt 03.12.2009 06:31:19 918 s TCPLC Ser

 TCRTIVE,
cPLC,

Local {10.255.255.226.1.1)
o oy
'3 Start -, M DEMO_PC

AoeNetld with Beckhoff
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4.1 ADS Services Overview

For the LinMot servo controllers in the ADS index group, the service is coded. In the index

offset normally the UPID for parameters or curve ID for curves is coded.

ADS Index Index | Description

Service | Group | Offset

Read 0040h UPID Parameter UPID read RAM value

Write 0041h UPID Parameter UPID write RAM value

Read 0042h UPID Parameter UPID read ROM value

Write 0043h UPID Parameter UPID write ROM value

Read 0044h UPID Parameter Start read UPID list

Read 0045h - Parameter Get next UPID list item

Read 0046h UPID Parameter Start read modified UPID list
Read 0047h - Parameter Get next modified UPID list item
Write 0048h Inst Parameter Default SW instance

Write 0050h - Curves delete all in RAM

Write 0051h ID Curves delete single curve in RAM

Read 0052h ID Curves read info and data size

Read 0053h ID Curves read info block data

Read 0054h ID Curves read setpoint data

Write 0055h ID Curves start write curve in RAM

Write 0056h ID Curves write curve info block data in RAM
Write 0057h ID Curves write curve set point data in RAM
Write 0058h ID Curves start modify curve in RAM

Write 0059h ID Curves modify curve info block data in RAM
Write 005Ah | ID Curves modify curve set point data in RAM
Read 005Eh | ID Off | Curves read presence list

Write 005Fh - Curves start write curves from RAM to FLASH
Write 0060h - Command Table delete all entries in RAM
Write 0061h ID Command Table delete single entry in RAM
Read 0062h ID Command Table read data size

Read 0063h ID Command Table read data

Write 0065h ID Command Table start write entry in RAM
Write 0066h ID Command Table write entry data in RAM
Read 006Eh | ID Off | Command Table read presence list

Write 006Fh - Command Table start write entries from RAM to FLASH
Write 0070h - Reset device

Write 0071h | Inst Stop SW instances

Write 0072h Inst Start SW instances

For a general description and an Overview of the concepts used in fieldbus configuration,
please refer to the document “LinMot 1100 Servo Controller Configuration over Fieldbus

Interfaces”.

NTI AG / LinMot
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4.2 ADS Parameter Services

The LinMot Servo controller supports a unique parameter access for all parameter data types
(bit, byte, uintl6, ..). The parameter data could always be mapped into a 4 bytes data field.
The parameter itself is specified by its UPID (unique parameter ID).

4.2.1 Parameter UPID read RAM value
Read the RAM value of the parameter specified by its UPID.

FUNCTION_BLOCK ADSREAD
Direction | Name Type Description
Input NETID T_AmsNetld | AoE NetID
Input PORT T _AmsPort | ADS Port
Input IDXGRP UDINT 0040h (LinMot Service ID)
Input IDXOFES UDINT UPID
Input LEN UDINT always 4 bytes
Input DESTADDR DWORD ADR(read_buffer (4bytes))
Input READ BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error id
Example:
VARIABLES:
FbAdsRead: ADSREAD; (* instance of ADSREAD function block *)
NetID: T AmsNetId; (* AoE net ID of slave device *)
Port: T:AmsPort; (* ADS port of slave device *
TimeOut: TIME; (* time out value for AoE communication *)
Rdval: DWORD; (* 4byte buffer for read response ¥*)
bErr: BOOL; (* flag for error return *)
ErrId: DUINT; (* error ID *)
CODE:

(* starting parameter UPID read RAM value

(* should be called only once per reading
*)

*

FbAdsRead (READ:= FALSE) ; (* reset READ input to assure rising edge for start reading *)

FbAdsRead (
NETID = NetID, (* AoE NetId of slave device to read *)
PORT = Port, (* ADS port of slave device to read *)
IDXGRP = 0x0040, (* Parameter UPID read RAM value service ID *)
IDXOFFS := 0x13A2, (* UPID value of parameter P Gain of position controller *
LEN = 4, (* read length 4 bytes for all LinMot parameter types *)
DESTADDR:= ADR(RdVal), (* pointer to read result data buffer ¥*)
READ = TRUE, (* generate rising edge on input for start reading *)
TMOUT = TimeOut, (* timeout value for read command *)
BUSY = RdBusy, (* busy output for detecting end of reading *)
ERR = bErr (* error output for assure correct reading *)
ERRID = ErrId); (* error id for debugging problem *)

(* polling for read response
(* should be called cyclic

*)

FbAdsRead (
BUSY = RdBusy, (* busy output for detecting end of reading *)
ERR = bErr (* error output for assure correct reading *)
ERRID = ErrId); (* error id for debugging problem *)
IF (RdBusy = FALSE)
IF (bErr = FALSE)
PosCtrlPGain = DWORD TO UINT (RdVal)
ELSE

Page 12/38 User Manual EtherCAT Interface NTI AG / LinMot
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(* eval error condition *)

END IF

END IF

4.2.2

Parameter UPID write RAM value

Write the RAM value of the parameter specified by its UPID.

FUNCTION_BLOCK ADSWRITE

Direction | Name Type Description

Input NETID T AmsNetld | AoE NetID

Input PORT T AmsPort | ADS Port

Input IDXGRP UDINT 0041h (LinMot Service ID)
Input IDXOFFS UDINT UPID

Input LEN UDINT always 4 bytes

Input SRCADDR DWORD ADR(write_buffer (4bytes))
Input WRITE BOOL Rising edge starts reading
Input TMOUT TIME Timeout value

Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error id

4.2.3 Parameter UPID read ROM value

Read the ROM value of the parameter specified by its UPID.

FUNCTION_BLOCK ADSREAD

Direction | Name Type Description

Input NETID T _AmsNetld | AOE NetID

Input PORT T _AmsPort | ADS Port

Input IDXGRP UDINT 0042h (LinMot Service ID)
Input IDXOFFS UDINT UPID

Input LEN UDINT Always 4 bytes

Input DESTADDR DWORD ADR(read_buffer (4bytes))
Input READ BOOL Rising edge starts reading
Input TMOUT TIME Timeout value

Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error id

4.2.4 Parameter UPID write ROM value

Write the RAM value of the parameter specified by its UPID.

FUNCTION_BLOCK ADSWRITE

Direction | Name Type Description

Input NETID T _AmsNetld | AOE NetID

Input PORT T AmsPort | ADS Port

Input IDXGRP UDINT 0043h (LinMot Service ID)
Input IDXOFFES UDINT UPID

Input LEN UDINT Always 4 bytes

Input SRCADDR DWORD ADR(write_buffer (4bytes))
Input WRITE BOOL Rising edge starts reading
Input TMOUT TIME Timeout value

Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error

NTI AG / LinMot
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| Output

| ERRID

| UDINT

| Error id

4.2.5

Parameter start read UPID list
Specify the SW layer by its start UPID of which the UPID list will be read out. The list

contains all parameters and variables of the SW layer.

FUNCTION_BLOCK ADSREAD

Direction | Name Type Description
Input NETID T AmsNetld | AoE NetID
Input PORT T_AmsPort | ADS Port
Input IDXGRP UDINT 0044h (LinMot Service ID)
Input IDXOFFS UDINT Start UPID:
0000h: OS SW layer
1000h: MC SW layer
2000h: Intf SW layer
3000h: Appl SW layer
Input LEN UDINT Always 8 bytes
Input DESTADDR DWORD ADR(read_buffer (8bytes))
Input READ BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error ID:
00h: ok
4.2.6 Parameter get next UPID list item
Read the UPID, Address usage and ROM value of the parameter and the RAM value of the
variables.
FUNCTION_BLOCK ADSREAD
Direction | Name Type Description
Input NETID T _AmsNetld | AoE NetID
Input PORT T _AmsPort | ADS Port
Input IDXGRP UDINT 0045h (LinMot Service ID)
Input IDXOFFS - Not evaluated
Input LEN UDINT Always 8 bytes
Input DESTADDR DWORD ADR(read_buffer (8bytes))
Bytes 0..1 UPID
Bytes 2..3 Address usage
Bytes 4..7 ROM Value
Input READ BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error ID:
00h: ok

C6h: No new UPID found
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4.2.7 Parameter start read modified UPID list

Specify the SW layer by its start UPID of which the UPID list will be read out. The list
contains only the parameter that differs in the ROM value of its default value.

FUNCTION_BLOCK ADSREAD

Direction | Name Type Description

Input NETID T_AmsNetld | AoE NetID

Input PORT T _AmsPort | ADS Port

Input IDXGRP UDINT 0046h (LinMot Service ID)
Input IDXOFFS UDINT Start UPID:

0000h: OS SW layer
1000h: MC SW layer
2000h: Intf SW layer
3000h: Appl SW layer

Input LEN UDINT 0
Input DESTADDR DWORD ADR(read_buffer (8bytes))
Bytes 0..1 UPID

Bytes 2..3 Address usage
Bytes 4..7 ROM Value

Input READ BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error ID:
00h: ok

4.2.8 Parameter get next modified UPID list item

Read the UPID, Address usage and ROM value of the parameter of the defined SW layer
specified by its start UPID.

FUNCTION_BLOCK ADSREAD

Direction | Name Type Description

Input NETID T _AmsNetld | AoE NetID

Input PORT T AmsPort | ADS Port

Input IDXGRP UDINT 0047h (LinMot Service ID)

Input IDXOFFS - Not evaluated

Input LEN UDINT Always 8 bytes

Input DESTADDR DWORD ADR(read_buffer (8bytes))
Bytes 0..1 UPID

Bytes 2..3 Address usage
Bytes 4..7 ROM Value

Input READ BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error ID:
00h: ok

C6h: No new UPID found
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4.2.9 Parameter Default SW instance

With this command all parameters of one or more SW instances could be set to the default
value.

FUNCTION_BLOCK ADSWRITE

Direction | Name Type Description

Input NETID T AmsNetld | AoE NetID

Input PORT T AmsPort | ADS Port

Input IDXGRP UDINT 0048h (LinMot Service 1D)
Input IDXOFFS UDINT SW instance selection

Bit 0: OS SW layer

Bit 1: MC SW layer

Bit 2: Intferace SW layer
Bit 3: application SW layer

Input LEN UDINT Always 0 bytes

Input SRCADDR DWORD ADR(write_buffer (Obytes))
Input WRITE BOOL Rising edge starts reading

Input TMOUT TIME Timeout value

Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error

Output ERRID UDINT Error ID
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4.3 ADS Curves Services

43.1

Curves delete all in RAM
Delete all curves in RAM.

FUNCTION_BLOCK ADSWRITE
Direction | Name Type Description
Input NETID T AmsNetld | AoE NetID
Input PORT T_AmsPort | ADS Port
Input IDXGRP UDINT 0050h (LinMot Service ID)
Input IDXOFFS UDINT Not evaluated
Input LEN UDINT Always 0 bytes
Input SRCADDR DWORD ADR(write_buffer (Obytes))
Input WRITE BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error ID
4.3.2 Curves delete single curve in RAM

Delete single curves in RAM.

FUNCTION_BLOCK ADSWRITE
Direction | Name Type Description
Input NETID T _AmsNetld | AOE NetID
Input PORT T _AmsPort | ADS Port
Input IDXGRP UDINT 0051h (LinMot Service ID)
Input IDXOFFS UDINT Curve ID to delete
Input LEN UDINT Always 0 bytes
Input SRCADDR DWORD ADR(write_buffer (Obytes))
Input WRITE BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error ID
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4.3.3

Curves read info and data size

Read the info block and curve setpoint data size of the specified curve.

FUNCTION_BLOCK ADSREAD

Direction | Name Type Description
Input NETID T AmsNetld | AoE NetID
Input PORT T AmsPort | ADS Port
Input IDXGRP UDINT 0052h (LinMot Service ID)
Input IDXOFFS UDINT Curve ID
Input LEN UDINT Always 4 bytes
Input DESTADDR DWORD ADR(read_buffer (4bytes))
0..1 : Info block size in bytes
0x0046
2..3 : setpoint data size in bytes
(4 bytes per setpoint)
Input READ BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error id
4.3.4 Curves read info block data

Read the info block data of the specified curve, this command has to be repeated 18 times.

FUNCTION_BLOCK ADSREAD

Direction | Name Type Description
Input NETID T _AmsNetld | AoE NetID
Input PORT T AmsPort | ADS Port
Input IDXGRP UDINT 0053h (LinMot Service ID)
Input IDXOFFS UDINT Curve ID
Input LEN UDINT Always 4 bytes
Input DESTADDR DWORD ADR(read_buffer (4bytes))
Input READ BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error id
4.3.5 Curves read setpoint data
Read the setpoint data of the specified curve, this command has to be repeated until all data
is read out.
FUNCTION_BLOCK ADSREAD
Direction | Name Type Description
Input NETID T _AmsNetld | AoE NetID
Input PORT T AmsPort | ADS Port
Input IDXGRP UDINT 0054h (LinMot Service ID)
Input IDXOFFS UDINT Curve ID
Input LEN UDINT Always 4 bytes
Input DESTADDR DWORD ADR(read buffer (4bytes))
Input READ BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error id
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4.3.6

Curves start modify curve in RAM

Read the info block and curve setpoint data size of the specified curve.

FUNCTION_BLOCK ADSWRITE

Direction | Name Type Description

Input NETID T AmsNetld | AoE NetID

Input PORT T AmsPort | ADS Port

Input IDXGRP UDINT 0058h (LinMot Service ID)

Input IDXOFFS UDINT Curve ID

Input LEN UDINT Always 4 bytes

Input DESTADDR DWORD ADR(write _buffer (4bytes))
0..1 : Info block size in bytes
0x0046
2..3 : setpoint data size in bytes
(4 bytes per setpoint)

Input READ BOOL Rising edge starts reading

Input TMOUT TIME Timeout value

Output BUSY BOOL Indicates reading active/finished

Output ERR BOOL Indicates reading error

Output ERRID UDINT Error id

4.3.7 Curves modify curve info block data in RAM

Write the info block data of the specified curve, this command has to be repeated 18 times.

FUNCTION_BLOCK ADSWRITE

Direction | Name Type Description
Input NETID T_AmsNetld | AoE NetID
Input PORT T AmsPort | ADS Port
Input IDXGRP UDINT 0059h (LinMot Service ID)
Input IDXOFFS UDINT Curve ID
Input LEN UDINT Always 4 bytes
Input DESTADDR DWORD ADR(write _buffer (4bytes))
Input READ BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error id
4.3.8 Curves modify curve setpoint datain RAM
Write the setpoint data of the specified curve, this command has to be repeated until all data
is written.
FUNCTION_BLOCK ADSWRITE
Direction | Name Type Description
Input NETID T _AmsNetld | AoE NetID
Input PORT T AmsPort | ADS Port
Input IDXGRP UDINT 005Ah (LinMot Service ID)
Input IDXOFFS UDINT Curve ID
Input LEN UDINT Always 4 bytes
Input DESTADDR DWORD ADR(write _buffer (4bytes))
Input READ BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error id
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4.3.9 Curves start write curve to RAM

Initiate to write a curve to RAM. Then the “Curves write curve info block data to RAM” service
has to be called several times. Only non existing curve ID’s could be written, if curve exists
delete curve before (Command. “Curves delete single curve in RAM”). Repeating writing
curves could lead to full curve memeory, in this case the curve memory has to be deleted
completely with the “Delete all curves” command.

m—
EtherCAT.

FUNCTION_BLOCK ADSWRITE

Direction | Name Type Description

Input NETID T AmsNetld | AoE NetID

Input PORT T_AmsPort | ADS Port

Input IDXGRP UDINT 0055h (LinMot Service ID)

Input IDXOFFS UDINT Curve ID to write

Input LEN UDINT Always 4 bytes

Input SRCADDR DWORD ADR(write_buffer (Obytes))
Bytes 0..1 curve info block size
Bytes 2..3 curve data block size

Input WRITE BOOL Rising edge starts reading

Input TMOUT TIME Timeout value

Output BUSY BOOL Indicates reading active/finished

Output ERR BOOL Indicates reading error

Output ERRID UDINT Error ID

4.3.10 Curves write curve info block data to RAM

Write the curve header data to RAM. This command has to be repeated until the whole curve
info block data is written. Then the “Curves write curve info block data to RAM” service

has to be called several times.

FUNCTION_BLOCK ADSWRITE
Direction | Name Type Description
Input NETID T AmsNetld | AoE NetID
Input PORT T _AmsPort | ADS Port
Input IDXGRP UDINT 0056h (LinMot Service ID)
Input IDXOFFS UDINT Curve ID to write
Input LEN UDINT Always 4 bytes
Input SRCADDR DWORD ADR(write_buffer (4bytes))
Input WRITE BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error ID
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4.3.11 Curves write curve setpoint data to RAM
Write the curve setpoint data to RAM. This has to be repeated until the whole setpoint data is

written

FUNCTION_BLOCK ADSWRITE
Direction | Name Type Description
Input NETID T_AmsNetld | AoE NetID
Input PORT T _AmsPort | ADS Port
Input IDXGRP UDINT 0057h (LinMot Service ID)
Input IDXOFFS UDINT Curve ID to write
Input LEN UDINT Always 4 bytes
Input SRCADDR DWORD ADR(write_buffer (4bytes))
Input WRITE BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error ID

4.3.12 Curves read presence list
Write the RAM value of the parameter specified by its UPID.

FUNCTION_BLOCK ADSREAD

Direction | Name Type Description
Input NETID T_AmsNetld | AoE NetID
Input PORT T _AmsPort | ADS Port
Input IDXGRP UDINT 005Eh (LinMot Service ID)
Input IDXOFFS UDINT IDOSAT :

0: curves 1..32

32: curves 33..64

64: curves 65..96

96: curves 96..100
Input LEN UDINT Always 4 bytes
Input SRCADDR DWORD ADR(write_buffer (4bytes))
Input WRITE BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error ID
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4.3.13 Curves start write curves from RAM to FLASH
Copy the whole curve section from RAM to FLASH memory.

FUNCTION_BLOCK ADSWRITE

Direction | Name Type Description

Input NETID T AmsNetld | AoE NetID

Input PORT T_AmsPort | ADS Port

Input IDXGRP UDINT 005Fh (LinMot Service ID)
Input IDXOFFS UDINT Curve ID to write

Input LEN UDINT Always 0 bytes

Input SRCADDR DWORD ADR(write_buffer (Obytes))
Input WRITE BOOL Rising edge starts reading
Input TMOUT TIME Timeout value

Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error ID
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4.4 ADS Command Table Services

44.1

Delete all command table entries in RAM.

Command Table delete all entries in RAM

FUNCTION_BLOCK ADSWRITE

Direction | Name Type Description

Input NETID T AmsNetld | AoE NetID

Input PORT T_AmsPort | ADS Port

Input IDXGRP UDINT 0060h (LinMot Service ID)
Input IDXOFFS UDINT Not evaluated

Input LEN UDINT Always 0 bytes

Input SRCADDR DWORD ADR(write_buffer (Obytes))
Input WRITE BOOL Rising edge starts reading
Input TMOUT TIME Timeout value

Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error ID

4.4.2 Command Table single curve in RAM

Delete single command table entry in RAM.

FUNCTION_BLOCK ADSWRITE

Direction | Name Type Description

Input NETID T _AmsNetld | AOE NetID

Input PORT T _AmsPort | ADS Port

Input IDXGRP UDINT 0061h (LinMot Service ID)
Input IDXOFFS UDINT Command Table ID to delete
Input LEN UDINT Always 0 bytes

Input SRCADDR DWORD ADR(write_buffer (Obytes))
Input WRITE BOOL Rising edge starts reading
Input TMOUT TIME Timeout value

Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error ID
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4.4.3

Command Table read data size

Read the info block and curve setpoint data size of the specified curve.

FUNCTION_BLOCK ADSREAD

Direction | Name Type Description

Input NETID T AmsNetld | AoE NetID

Input PORT T AmsPort | ADS Port

Input IDXGRP UDINT 0062h (LinMot Service ID)

Input IDXOFFS UDINT Command Table ID

Input LEN UDINT Always 4 bytes

Input DESTADDR DWORD ADR(read_buffer (4bytes))
0..3 : Command Table size in
bytes 0x0040

Input READ BOOL Rising edge starts reading

Input TMOUT TIME Timeout value

Output BUSY BOOL Indicates reading active/finished

Output ERR BOOL Indicates reading error

Output ERRID UDINT Error id

444 Command Table read data

Read the Command Table data this command has to be repeated until all 64 bytes are read

Out.

FUNCTION_BLOCK ADSREAD
Direction | Name Type Description
Input NETID T_AmsNetld | AoE NetID
Input PORT T _AmsPort | ADS Port
Input IDXGRP UDINT 0063h (LinMot Service ID)
Input IDXOFFS UDINT Command Table ID
Input LEN UDINT Always 4 bytes
Input DESTADDR DWORD ADR(read_buffer (4bytes))
Input READ BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error id
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4.4.5

Command Table start write entry in RAM

Start command to write a Command Table entry in the RAM.

FUNCTION_BLOCK ADSWRITE

Direction | Name Type Description
Input NETID T AmsNetld | AoE NetID
Input PORT T AmsPort | ADS Port
Input IDXGRP UDINT 0065h (LinMot Service ID)
Input IDXOFFS UDINT Command Table ID
Input LEN UDINT Always 4 bytes
Input DESTADDR DWORD ADR(write_buffer (4bytes))
0..3 : Command Table size in
bytes 0x0040

Input READ BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error id
446 Command Table write entry data in RAM
Write the Command Table data this command has to be repeated until all 64 bytes are
written.

FUNCTION_BLOCK ADSWRITE
Direction | Name Type Description
Input NETID T_AmsNetld | AoE NetID
Input PORT T _AmsPort | ADS Port
Input IDXGRP UDINT 0066h (LinMot Service ID)
Input IDXOFFS UDINT Command Table ID
Input LEN UDINT Always 4 bytes
Input DESTADDR DWORD ADR(write_buffer (4bytes))
Input READ BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error id
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4.4.7

Command table read presence list

Write the RAM value of the parameter specified by its UPID.

FUNCTION_BLOCK ADSREAD

Direction | Name Type Description
Input NETID T AmsNetld | AoE NetID
Input PORT T_AmsPort | ADS Port
Input IDXGRP UDINT 006Eh (LinMot Service ID)
Input IDXOFFS UDINT IDOAT :

0: entries 1..31

32: entries 33..63

64: entries 65..95

96: entries 96..127

128: entries 128..159

160: entries 160..191

192: entries 192..223

224: entries 224..255
Input LEN UDINT Always 4 bytes
Input SRCADDR DWORD ADR(write_buffer (4bytes))
Input WRITE BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error ID
4.4.8 Command Table start write entries from RAM to FLASH

Copy the whole Command Table section from RAM to FLASH memory.

FUNCTION_BLOCK ADSWRITE

Direction | Name Type Description

Input NETID T AmsNetld | AoE NetID

Input PORT T _AmsPort | ADS Port

Input IDXGRP UDINT 006Fh (LinMot Service ID)
Input IDXOFFS UDINT Curve ID to write

Input LEN UDINT Always 0 bytes

Input SRCADDR DWORD ADR(write_buffer (Obytes))
Input WRITE BOOL Rising edge starts reading
Input TMOUT TIME Timeout value

Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error ID
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4.5 Program handling

45.1 Resetdevice
Resets the device.

FUNCTION_BLOCK ADSWRITE

Direction | Name Type Description

Input NETID T AmsNetld | AoE NetID

Input PORT T_AmsPort | ADS Port

Input IDXGRP UDINT 0070h (LinMot Service ID)
Input IDXOFFS UDINT -

Input LEN UDINT Always 0 bytes

Input SRCADDR DWORD ADR(write_buffer (Obytes))
Input WRITE BOOL Rising edge starts reading
Input TMOUT TIME Timeout value >6s

Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error ID

Typical restart time are 5 seconds, take this fact in account, when setting the ADS timeout

value.
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4.5.2

Stop SW instances

Stop the selected SW instances e.g. for flashing the curves.

FUNCTION_BLOCK ADSWRITE

Direction | Name Type Description
Input NETID T AmsNetld | AoE NetID
Input PORT T_AmsPort | ADS Port
Input IDXGRP UDINT 0071h (LinMot Service ID)
Input IDXOFFS UDINT SW instance selection
Bit 0: MC-SW layer
Bit 1: Intferace SW layer
Bit 2: application SW layer
Input LEN UDINT Always 0 bytes
Input SRCADDR DWORD ADR(write_buffer (Obytes))
Input WRITE BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error ID
4.5.3 Start SWinstances

Start the selected SW instances e.g. after flashing the curves.

FUNCTION_BLOCK ADSWRITE

Direction | Name Type Description
Input NETID T AmsNetld | AoE NetID
Input PORT T _AmsPort | ADS Port
Input IDXGRP UDINT 0072h (LinMot Service ID)
Input IDXOFFS UDINT SW instance selection
Bit 0: MC-SW layer
Bit 1: Intferace SW layer
Bit 2: application SW layer
Input LEN UDINT Always 0 bytes
Input SRCADDR DWORD ADR(write_buffer (Obytes))
Input WRITE BOOL Rising edge starts reading
Input TMOUT TIME Timeout value
Output BUSY BOOL Indicates reading active/finished
Output ERR BOOL Indicates reading error
Output ERRID UDINT Error ID
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5 EtherCAT Parameters and Variables

5.1 Parameters

The EtherCAT Interface has an additional parameter tree branch (Parameters > EtherCAT),
which can be configured with the distributed LinMot-Talk software.

With these parameters, the EtherCAT interface can be enabled or disabled.

The LinMot-Talk software can be downloaded from http://www.linmot.com under the section
download, software & manuals.

EtherCAT Dis-/Enable

With the Dis-/Enable parameter the LinMot servo controller can be run without the Ethernet
EtherCAT Interface going online. So in a first step the system can be configured and run
without any bus connection.

ETHERCAT\ Dis-/Enable

Disable Servo controller runs without ETHERCAT.

Enable Servo controller runs with ETHERCAT connection.

IMPORTANT: If the ETHERCAT Interface is disabled, the integrated
A ETHERCAT-ASIC rests in reset state! No messages will be sent to other
devices connected to the ETHERCAT-Network via the E1250 controller.
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6 Connecting to the EtherCAT Network

6.1 Pin Assignment of the Connectors X17-X18

The ETHERCAT connector is a standard RJ45 female connector with a pin assignment as
defined by EIA/TIA T568B:

X17 - X18

ETHERCAT Connector

Pin Wire color code Assignment 100BASE-TX
1 WHT/ORG Rx+
2 ORG Rx-
3 WHT/GRN Tx+
4 BLU
5 WHT/BLU
6 GRN Tx-
7 WHT/BRN
8 BRN
case

RJ-45

Use standard patch cables (twisted pair, S/UTP, AWG26) for
wiring. This type of cable is usually referred to as a “Cat5e-
Cable”.
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7 TwinCAT Demo Program

With the LinMot-Talk software a TwinCAT demo program is included as start point for new
LinMot users, to get familiar with the concepts that stands behind LinMot motion SW. For
getting started with this demo program Connect one LinMot EtherCAT Servo directly to the
master Wire signal supply (24V Dc) and the motor power Supply. Wire also the “Safety
Voltage Enable” on X4.12 to 24V. Then connect the motor to the servo power on the signal
supply and configure the motor with the help of the LinMot-Talk software.

The demo program files are saved under the path:
C:\Program Files\LINMOT\LinMot-Talk 4 Build 20100616\Firmware\Interfaces\EtherCAT\TwinCAT_Demo\

Open the TwinCAT demo Program in the TwinCAT System Manager: .
B - []x]

0wl Mo =R B % [2]Qoleroe £ 3 2
= G stoTem -
&

General | Boot Settings

TwinCAT System Manager
7

v211 (Buid 1534)

&8 Mappings TwinCAT NC |

v2.11 [Build 1539)

Copyright BECKHOFF @ 1935.2003
bttp: s beckhoff.com

Offnen Px
Regisat
e Suchenin ¥ o2 em
Campan
Reg-Le
Zueizt
wendete D
Deskiap
Eigene Dt
]
Aubeislatz
.'_‘] Datsiname: LM_DEMO_001sm v
Netzwerkumgeb  Dateityp: TuinCAT System Manager [*7sm) - Abbrechen

Timestamp
St 08,12.2009 07:34:46 581 ms
@TwinCAT Syst.. 08,12.2009 07:34:46 237 ms
@TwinCAT Syst.... 08.12.2009 07:34:46 221 ms
€ TwinCAT Syst.... 08.12.2009 07:34:46 221 ms

Local (10.255.255.226.1
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Change the EtherCAT device to the one of your runtime environment:

BEIEYEL X % [21Q (o7 [6r] 00" @

General| Adapler | EtherCAT | Online | CoE - Online.

e

G SYSTEN - Configuration
BB C - Configuation

B pLC - Configuation
BF Con - Configuration [LNVerbindung 3 (TwinCAT-Intel PCI Ethernet Adapter - TwinCAT R |

= B9 10 - Configuration Device Name: \DEVICEV(EFSE 46D 75260 4733 BOCT BE423FE2EAT
= B 1jO Devices
== Device 1 (EtherCAT) MAC Address: [01b21231220 |
= &8 Mappings
& LM DEMO_D00 (standard) - Device 1 (EtherCAT)
8 LM_DEMO_00 (Standard) - Device 1 (EtherCAT) - Info

Descriplon

Seaich |

(
1P fdress: 163254 122 226 (255.255.0.0) | (Compaible Devices ]

Fresrun Cyele s}

[ Prormissuous Mode (use with Netmon/#ieshak oniy)

[]Vitual Device Nemes

Device Found At 3]

4 Eth A
LAN Verbindung 5 (Intel[F] PR0/100 5 Desktopadapter #2 - TwinCAT

Number Box Name|

=1 Drive 1 (E1250

Timestamp Meldung
08,12,2009 07:34:46 561 ms
08,12,2009 07:34:46 237 ms
08,12,2009 07:34:46 221 ms
08.12.2009 07:34:46 221 ms

Server (Part)

COM Server TeEvertLogger wird gestartet!

TCRTIVE Server nurds gestartet: TCRTIVE,

TCPLC Server wurde gestartet; TCPLC,

TCIO Server wurde gestartet: TCIO. 3
Local (10.255.255.226.1.1)

O TuincaT syst

Ready

Activate theConfiguration:
!‘l_!

& B T2 LX) @ [2Q @2 @0 2

General| Adapter | EtherCAT | Online | Cof - Orline.

el

SYSTEM - Corfiguration
B nuc - Corfiguration

B pLC - Configuration

Cam - Configuration Desciption [ Lan-Vertindung 4 (TwinCATAntel PCI Ethemet Adapter (Gigabit) - Twi
& W 1io - Configuration Device Name: [\DEVICE\(342EA8F 3 ATE 1 ADGE A5B21BB52FE1 0046} |
= B 1j0 Davices
= Device 1 (EtherCAT) MAC Address: [00 1521 1e 61 b0 ] [ Search. ]
= 68 terrias 1P Address: 169.254.122.208 (255.255.0.0) Compalible D evices

8 LM_DEMO_DD (Standard) - Device 1 (EtherCAT)

B LM_DEMO_DD (Standard) - Device 1 (EtherCAT) - Info Fieenun Cycle [ms)

[ Promiscusus Mode [use with Netmen/ireshark onl)
[virtual Device Names

TwinCAT System Manager

(Old Corfigurations vill be overwritten!)

Mumber Box Name: Address  Type In Size Out Size
=1 Drive 1 (E1250-EC-UC) 1001 EL2S0-EC-UC 180

:/ Activate Configuration
5 j

E-Bus (MA)

Server (Port) Timestamp Meldung 4

@rwncat sy
@rnca sz
OrincaT syt
@it syt

08.12.2009 07:34:46 581 ms
08.12.2009 07:34:46 237 s
08.12.2009 07:34:46 221 ms
08.12.2009 07:34:46 221 ms

COM Server TeEventLogger wird gestartet!
TCRTIVE Server wurd gsstartek: TCRTIVE
TCPLC Server wurde gestartet; TCPLC.
TCIO Server wurde gestartet: TCIO.

Read,

Local (10,255,255.226.1.1)

Page 32/38

User Manual EtherCAT Interface

NTI AG / LinMot



EtherCAT. LinMot®

Open the demo PLC program in the TwinCAT PLC control programm:

- TwinCAT PLC Control - (Unbenannt)*

Datel Bestbeiten Projel Einfigen Extras Onine Fenster Hife

EECE e

SE
MAIN (PRG)

Dateiname:

EMO_D0.pio Ofinen
Dateiyp: TWinCAT PLC Cortol Projekt (" pro) =l Hisezizn

Frojekt aus der Steverung iifnen 5PS
Projekt aus Projektdatenbank diinen ENI

Lade Bibliothek C ITWINCATPLCILIBSTANDARD LIE"

Bauste.. |8 Datent

Visuals..| §25 Ressou @ i >

[ Projekt aifnen [Target: Local (10,255 266.226.1.1, Laufesi: 1

Fenster Hife

‘Ausloggen

(S Bausteine Laden State: %5 INDda State: %s
st

EvalMcPanel (PRG] Stop Umschalt+F8

LM_DEMD (FRG) frest State Yar: %s
Urlschen
Ereskgoint anfaus F2 Demand Pos: %4 4
EBreakpoint-Dialog. B
Efncelschri iber Fl0 |Actual Pos %44 4fmm
Einzelschritt in & N
Ernzelzykus SHIgHFS Derm Current : %2.31A

werte schreiben StrgHFT Fun Mode %

Werte forcen 7

Forcen aufheben Unischale+F7 Pun Mode State: %i
Strg+Uimschalt+F7

Schreiben/Forcen-Dialog

Aufrufhierachie
Ablaufhartrolle

Simation
Kommunikationsparameter...
Quellcode laden

Auswahi des Zielsystems
Erzeugen eines Bootprojekies
Erzeugen eines Bootprojsktes (cffline)
Bootprojekt loschen

MaxVel: %4.4f s

Acc 1 %4dfmis"2

Dec  :%4.4fmis"2

Lade Bibliothek C TTWINCATPLCILIBSTANDARD LIE"

Bauste...| ™ Datent. < i | >

S0,Y: 256 [Element B11  [Fechieck  [OMLINE 08 [LESEN

[ Einloogen im Zielsysten und Limschalten in den Driine M odus [Taraet Local (10,255,255 2261 1) Lauizeit 1 I
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LinMot®

m—
EtherCAT.

Start the PLC program:

. TwinCAT PLC Control - Li_DEMO_00.pro*

- [MOTION_ PANEL]

= Bearbeten Projekt Einfigen Extras [l Fenster Hife
=& &= dﬁ é‘]@
—I Ed = Ausloggen Fiz
3 Bausteine
B Lose =& |
EvalMcPanel (PRG)
LM_DEMD (PRG) Reset
Urlischen
Breakpoint anjaus F
Breakpoint-Dialog.
Einzelzykus Strg+FS
wWerte schreiben Strg+F7
werte forcen F7
Forcen aufheben Umischalt+F7
SchreibenyForcen-Dialog Strg+Umschalt+F7

® 8 Datent

Bauste.

2 Ressou

Aufrufierachie
Ablaufkartrolle

Quellcode laden

Erzeugen eies Bootprojektes

Bootprojekt lischen

MexVel: 0.1000 mjs

Acc :1.0000m/s™2

Dec  :1.0000m/s"2

State: 777

Node State: FALSE|

State Var 0

Demand Pos : 0.0000

|Actual Pos

0.0000 mm

Derm Current

00004

Pun Mode 0

Run Mode State: 0

[ Steuerung staten

Target: Local [10.255.255.226.1.7). Laufzeit. 1 [ONLINE: [SIM [LEUFT [BF [FORCE [U8 [LESEN

Bearbeiten

Projekt Einfilgen Extras Online Fenster Hife

=8| B6)]ed-a(2 2R

(3 Visualisienngsn
CONTROL_PANEL

&I MOTION_PANEL

Cantral Panel Motion Panel

State: Not Ready To Switch On

INDda State: FALSE]

[0 Switch On

] [0: Operation Enabled

] [0: Motor Hot Sensor ]

[1: Sefety Volage Enable

] [1: Switch On Active

] [1: Motor Short Time Owerload |

[2:/Quick Stop

2. Enable Operation
Il P

] [2-Motor Supply Valtage Low |

[3-Enable Operation

] [3:Emor

| [3: Motor Supply Vahtage High]

[az7mnont

] [4 Savety Vot Enable

] [4 Posttion Lag Always

[5: FFreeze

] [5:/Quick Stop

] [5: Posttion Lag Standing

[E GaTa Position

] [6: Switch On Locked

] [6: Contraller Hot

7 Ermor Acknowieage ] [7-Warning ] [7:Motor NotHomed
[B: Jog Mave + ] [B EventHandier Active ] [PTCI

2 Jog Move- | [ Special Motion Active | [&:PTC2

[10: Special Mode ] [10:In Target Position ] [10: Reserved
[11:Home ] 11 Hormed

[1z Clearance Check | [12:Fatal Errar | 12 Pesenved
[T3:Go Tonitiel Position | [13: Motien Active ] [13 Reserved

[14 Linearizing

] 14 Renge Indicatar 1

] [14 Intertace Warn Flag

[15: Phase Search

| [15: Range Indicator 2

| [15: Application Warm Flag

‘Cm Ward: 3F

‘ ‘Status Ward: 40F2

J
J
|
J
J
J
] [11: Reserved ]
J
J
]
J

‘ ‘Wam Word: 80

Bauste...|™ Datent...| &5 visuals..[ 325 Ressou.

74 Start

[Target Local (10,255 2552261 1), Laufzeit: 1 [ONLINE: [S111 [[EEUEE

[BF [FORCE [UB [CESEN
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m—
EtherCAT.

LinMot®

ANEL

[E] MOTION_PANEL

Bauste...| ™5 Dotent...| 5] Visuals..| §2 Ressou

Cantral Panel

Motion Panel

State: Not Ready To Switch On

Node State: FALSE|

State Var 0

[0 Switch On

] [0: Operation Enchled

] [0 Motor HotSensor ]

[1: Safety Valtage Enable

] [1: Switch On Active

] [1:Mator Short Time Owerload]

[2:7quick Stop

| [2:Enable Operation

] [2-Motor Supply Vahtage Low |

[3:Enakle Operation

] [3:Emor

] [3:Motor Supply Valtage High|

[a7m0n

| [# SavetyValt Enable

| [4 Position Lag Always ]

[E-/Freeze

| [5:/Quick Stop

| [5: Posttion Lag Standing

[: GaTo Position

] [6:Switch On Locked

] [E Contraller Hot

[7Enror acknowtege ] [7-waming ] [7-Motar NotHamed
[6: Joa Move + | [6:Event Handler Active ] [BPTCT

8 Jog Move - ] 8 Special Motion Active | [8:PTC2

[10: Special Made ] [10:In Target Position

[11:Home ] [11: Homed ] [11: Resenved

[12 Clearance Check ] [12 Fatel Ervar ] 12 Reserved

[13 Go To niial Position | [13: Motion Active | [13: Peserved

[14: Linearizing

] [14 Renge Indicatar 1

] [14 Interface Warmn Flag

[15: Phase Search

] [15 Renge Indicatar 2

] [15: Application Warm Flag

‘Cﬂ\ Word: 3F

‘ ‘Status Word: 40F2

]
J
|
]
J
| [10: Peserved ]
J
J
J
J
J

‘ ‘Wam Word: 80

Target: Local [10.255.255.226.1.7). Laufzeit. 1 [ONUINE: [SIH [BSNEH [6F [FORCE |08 [LESEN

Set the Control Word bit 0 “Switch On”:

Datci Bearbeken Projekt Einfiigen Extras Online Fenster Hife

EECEEEE e

(3 Visualisienngsn

Cantral Panel State: Operation Enabled

INDda State: FALSE]

State Var. 800

[0 Switch On

] [0: Operation Enabled

] [0: Motor Hot Sensor ]

[1: Sefety Volage Enable

] [1: Switch On Active

] [1: Motor Short Time Owerload |

[2:/Quick Stop

2. Enable Operation
Il P

] [2:Motor Supply Valtage Low |

[3-Enable Operation

] [3:Emor

| [3: Motor Supply Vahtage High]

[az7mnont

] [4 Savety Vot Enable

] [4 Posttion Lag Always

[5: FFreeze

] [5:/Quick Stop

] [5: Posttion Lag Standing

[E GaTa Position

] [6: Switch On Locked

| [6: Contraller Hot

7 Ermor Acknowieage ] [7-Warning ] [7:Motor NotHomed
[B: Jog Mave + ] [B EventHandier Active ] [PTCI

2 Jog Move- | [ Special Motion Active | [&:PTC2

[10: Special Mode ] [10:In Target Position ] [10: Reserved
[11:Home ] 11 Hormed

[1z Clearance Check | [12:Fatal Errar | 12 Pesenved
[T3:Go Tonitiel Position | [13: Motien Active ] [13 Reserved

[14 Linearizing

] 14 Renge Indicatar 1

] [14 Intertace Warn Flag

[15: Phase Search

| [15: Range Indicator 2

| [15: Application Warm Flag

‘Cm Ward: 3F

‘ ‘Statuszd 4087

J
J
|
J
J
J
] [11: Reserved ]
J
J
]
J

‘ ‘Wam Word: 80

Bauste...|™ Datent...| &5 visuals..[ 325 Ressou.

—

4 Start

Now the motor is position controlled mode.

[Target Local (10.255.256.226.1.1), Laukzeit 1 [ONLINE:  [S117 FT

[BF [FORCE [UB [CESEN

NTI AG / LinMot
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LinMot ® EtherCAT.

Set the Control Word bit 11 Home to start the homin

TwinCAT PLC Control - Li_DEMO._00.pra* - [CONTROL_PANEL]

Datel Bearbeiten Projkt Einfilgen Extras Online Fenster Hife

IoCess.

Bl=|8| B8l issa

E]

lisizrungen
ONTROL_PANEL

[E] MOTION_PANEL

Cantral Panel

Motion Panel

State: Homing

Node State: FALSE|

State Var. 90F

[0 Switch On

] [0: Operation Enchled

] [0 Motor HotSensor ]

[1: Safety Valtage Enable

] [1: Switch On Active

] [1:Mator Short Time Owerload]

[2:7quick Stop

| [2:Enable Operation

| [2-Motor Supply Valtage Low |

[3:Enakle Operation

] [3:Emor

] [3:Motor Supply Valtage High|

[a7m0n

| [# SavetyValt Enable

| [4 Position Lag Always ]

[E-/Freeze

| [5:/Quick Stop

| [5: Posttion Lag Standing

[: GaTo Position

] [6: Switch On Locked

] [E Contraller Hot

[7Enror acknowtege ] [7-waming ] [7: Motar NotHomed
[6: Joa Move + | [6:Event Handler Active ] [BPTCT

8 Jog Move - ] 8 Special Motion Active | [8:PTC2

[10: Special Made ] [10:In Target Position | [10: Peserved
[11:Home ] i1 Homed

[12 Clearance Check ] [12 Fatel Ervar ] 12 Reserved

[13 Go To niial Position | [13: Motion Active | [13: Peserved

[14: Linearizing

] [14 Renge Indicatar 1

] [14 Interface Warmn Flag

[15: Phase Search

] [15 Renge Indicatar 2

] [15: Application Warm Flag

‘Cﬂ\ ‘Word: 83F

‘ ‘Status Word: 4C37

]
J
J
]
J
J
] [11: Peserved ]
J
J
J
J

‘ ‘Wam Word: 0

Bauste...| ™5 Dotent...| 5] Visuals..| §2 Ressou

[ Target: Local [10.255.255.226.1.7). Laufzeit. 1 [ONUINE: [SIH [BSNEH [6F [FORCE |08 [LESEN

If the State Var changes to 0x90F the Homing is finished, which is also indicated by the
vanished bit 7 in the Warn Word “Motor not Homed” and the set bit 11 in the Status Word
“Homed”

Reset the Control Word bit 11 Home to change to the Operation mode:

TwinCAT PLC Control - Li_DEMO_00.pro* - [CONTROL_PANEL]
[& Datei Bearbsten Projokt FEinfiigen Extras Oniine Fenster Hife

Bl=E| ElSledRlEER

Control Panel

Motion Panel

State: Operation Enabled

INDda State: FALSE]

State Var: G0

[0 Switch On

] [0: Operation Enabled

] [0: Motor Hot Sensor ]

[1: Sefety Vohage Enable

] [1: Switch On Active

] [1: Motor Short Time Owerload |

[2:/Quick Stop

2: Enable Operation
i P

] [2:Motor Supply Vaitage Low |

[3-Enable Operation

] [3:Emor

| [3: Motor Supply Vahtage High]

[az7mnont

] [4 Savety Vot Enable

] [4 Posttion Lag Always ]

[ fFreeze

] [5:/Quick Stop

[5: Pasition Lag Standing

B GaTa Position

] [6: Switch On Locked

| [6: Contraller Hot

[7Error Acknowledge ] [7:Warning ] [7:Motor NotHomed
[B: Jog Mae + ] [8:EventHandler Active ] [PTCI

3 Jog Move- | [ Special Motion Active | [2:PTC2

[10: Special Made ] [10:In Target Pasition ] [10: Reserved
[11:Home ] 11 Homed

[z Clerance Check | [12:Fatel Errar | [12: Resenved
[13:Go Tonitiel Position | [13: Motien Active ] [13: Reserved

[14 Linearizing

| [14:Range Indicator 1

| [14Interface Warn Flag

[15: Phase Search

| [15: Range Indicator 2

| [15: Application Warm Flag

‘Cm ward: 3F

‘ “Statu; Ward: 4C37

]
J
J
]
J
J
] [11:Reserved ]
]
J
J
]

‘ ‘Wam ord: 0

Bauste...|™ 3 Datent...| 5] visuals..[ 325 Ressou.

4 Start

[Target: Local [10.255.255.226.1.1), Laufzeit 1 [ONLINE: (511 IR [6F [FORCE [T8 [LESEN

In the operation mode the high byte of the State Var is 8 in this state the servo accepts
motion commands.
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FtherCAT. —

Change to the Motion Panel View of the visualisation:

- TwinCAT PLC Control - Li_DEMO_00.pro* - [MOTION_ PANEL]
[0 Datei Bearbeiten Projekt Einfigen Extras Online Fenster e -

B8] H|6]eda(24q
El gen Control Panel Motion Panel State: Operation Enabled Node State: FALSE]
OL_PANEL
[E] MOTION_PANEL State Var 2241
£Fointhods Demand Pos :0.0000
Actual Pos  : 0.1064 mm
Wit T#1s0ms Dern Current :-0.343 A
Pos1 :0.0000 mm V-
Maxvel: 01000 mis Run Mode State: 0
Acc  :1.0000m/s™2
Dec  :1.0000m/s"2

Wait: T#500ms.

Pos2 :50.0000mm

MexVel: 0.1000 mjs

Acc :1.0000m/s™2

Dec  :1.0000m/s"2

[ [Target: Local [10.255.255.226.1.7). Laufzeit 1 [ONUINE: [SIH [BSNEN [6F [FORCE (08 [LESE

In the “2 Point Mode” the motor alternative goes from Pos 1 to Pos 2 this values maybe have
to be adapted if your motor is limited to a smaller stroke. To activate the mode just press the
“2 Point Mode” button. Now the motor should change between the two positions the motion
parameters could be changed any time and are taken to account at the next start of the
motion. The lowest nibble of the State Var contains Count nibble of the motion command
header, every time this nibble changes, the motion control SW interprets the data of generic
motion control interface which consists of the motion control header which selects the type of
motion that is executed its count nibble to assure consistent data and the motion command
parameters section which depends on the motion command.
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EtherCAT

8 Contact Addresses

SWITZERLAND NTI AG / LinMot
Haerdlistr. 15
CH-8957 Spreitenbach

Sales and Administration: +41-(0)56-419 91 91
office@linmot.com

Tech. Support: +41-(0)56-544 71 00
support@linmot.com

Tech. Support (Skype) : skype:support.linmot
Fax: +41-(0)56-419 91 92
Web: http://www.linmot.com

USA LinMot, Inc.

5750 Townline Road
Elkhorn, W1 53121

Sales and Administration: 877-546-3270
262-743-2555
Tech. Support: 877-804-0718
262-743-1284
Fax: 800-463-8708
262-723-6688
E-Mail: us-sales@linmot.com
Web: http://www.linmot-usa.com

Please visit http://www.linmot.com to find the distributor nearest to you.

Smart solutions are...

LinMot®
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