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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. With the SoE (Sercos
over EtherCAT) Protocol it is possible to use the Sercos functionality over the EtherCAT bus, the drive
behaves as a Sercos drive.

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 versions can be downloaded from
the LinMot homepage in the download section.

Ref Title Source
1 User Manual Motion Control SW www.linmot.com
2 LinMot Drive Configuration over Fieldbus Interfaces SG5 www.linmot.com

1.2 Connecting In and Out

time Ethernet RJ45 connector X17 is the input and the real time RJ45 connector X18 is the

f In the EtherCAT the cabling is directed due topology support, so In and Out is different! The real
output.

AL AN ANY
\\\\\‘\
AN
WAL
WSS

<Out/X18 == In/ X17 PLC/ Master

Other Devices
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2 Setup in the PLC

In the following steps the integration of a LinMot EtherCAT Sercos Servo Drive in the PLC is described. In the
example a Beckhoff master PLC is used. The easiest way is the online configuration when the device is
connected to the EtherCAT network.

2.1 Copy Device Description File

The LinMot Servo Drive is described with *.xml device description file distributed with the LinMot-Talk
software. This file is only used when offline configuration is desired.

Copy this file to PLC so it can access it.
Example Source path of EtherCAT Device description file:

C:\Programme\LinMot\LinMot-Talk 6.5 Build 20160205\Firmware\Interfaces\EtherCAT\XML\
NTIL_SoE Servos V1_3.xml

Example Destination path of EtherCAT Device description file:

TwinCAT 2:
CATwinCAT\lo\EtherCAT\ NTIL_SoE_Servos _V1_3.xml

TwinCAT 3:
C:ATwinCAT\3.1\Config\lo\EtherCAT\ NTIL_SoE Servos_V1_3.xml

Omron:
C:\OMRON\Sysmac Studio\lODeviceProfiles\EsiFiles\UserEsiFiles NTIL_SoE Servos_V1_3.xml

If this is done the PLC should recognize the corresponding LinMot drives on the EtherCAT fieldbus
automatically.
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2.2 Scan the EtherCAT slave devices

Connect the EtherCAT LinMot SoE Servo Drive to the EtherCAT-Master and power on the signal supply.
Then scan for the connected devices in the System Manager:
:e Edit “Wiew Project Build Debug TwinCaT PLC  Tools  Scope  Window  Help

Pl S @ 8 B - S E B [Release | [TuincaT
82 XE@|dr || <Local> LM_DEMO_02
Solution Explorer v ax

=
- Solution TC_3_Tst_10° {1 project)
4[4 TwinCAT_C1100_Cif402 00
> |l SYSTEM

4
4 ‘% Devices
a4 |7 Device 2 (EtherCAT
=a Image ] Add Mew fem.. Ctrl +Shift+8
5% Image-info | [ Add Eisting e, Shift+Alt+8,
2 Synclnits X Remove Del
Inputs
W Cutputs Change Metld...
& InfoData Sawe Device 2 (EtherCAT) &s..,

4 ﬁ'J Mappings
&% NC-Task 1 S8F - O
&t NC-Tesk158F -C “ppend Dynaric Container

Append EtherCAT Cimd

Online Reset
Online Reload

QOnline Delete

R Sean
Change Id...
Change To ,
Ha Copy Ctrl+
& Cut Chrl+X
& Paste Cirl +4

Paste with Links

= Disable

Scan for EtherCAT slave devices.

B¢ T3 Demo - MicrosaftVisual Studio
FLE EDIT VIEW PROJECT BULD DEBUG  TWANCAT PLC  TOOLS  SCOPE  WINDOW  HELP
feo-o|B-o-2 B X R |9 | b atach, - [Release - || TwinCAT RT (64) Eiy: [

B R 2@ e | <ol - 25 [Lmbeme -/ | | |

Solution Explorer

G| o-a &= Gensal | Adapter | EtherAT | Oniins | Cof - Oriine

Search Solution Explorer (Ctrl+i) P~
Mame: Device 2 (EtherCAT) Id 2

R] Solution 'TE3_Demo' (L project)

4 o] TCI Demo Object Id: 00301 0020
Type: EtheiCAT Master
Comment:

[ Disabled Create symbols [7]
%3 Image-Info Microsoft Visual Studio £

2 SyncUnits
Inputs
W Outputs
@ InfoDats
] Drive 1(C1150-SE-XC-05V13)
&% Mappings

therCAT drivel(s) added, Append linked axis to MC-Configuration

v v v v

With the question Add drives to NC-configuration select yes.
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B¢ TC3.Dema - Micrasoft Visual Studio
FILE

EDIT  VIEW  PROJECT  BUILD DEBUG
|B-o-2Ed|%E 0]

B B2 6 6 <

@ o-a &=
Search Solution Explorer [Ctrl +ii)

] Solution TC3_Dema’ (1 project)
4 ol TC3 Dermo
b srsTEM
4[] moTIoN
4[] NC-Task 188F
[Z1 NC-Task 15vB
*B Image
[ Tables
[@] objects
4 fves
4 B Auis1
b, Enc
b2l Drive
T Cirl
3 Inputs
b B Outputs

LC
0] sapETY
[ ces
4 Fwo
4 ¥ Devices
4 = Device 2 (EtherCAT)
*B Image
*8 Image-Info

-
=

Synclnits
Inputs
W Outputs
[ InfoData
a | Drive 1(C1150-SE-XC-0S VL)
AT1
#1 Drive status word
# Position feedback value 1
4 W MDT1
B Master control word
v Position command value
b I WeState
b [ InfoData
4 &% Mappings

LT T YT

4

@ NC-Task 1 SAF - Device 2 (EtherCAT) 1
@ NC-Task 1 SAF - Device 2 (EtherCAT) Infa

These steps add the servo drive and its NC-axis to the project.

B4 TC1Dema - MicrasoftVisual Studio
FLLE

EDIT  VIEW FROJECT
[@-m-2

BUILD  DEBUG
X E

TWAMCAT PLC  TOOLS SCOPE  WINDOW  HELP
- C o] b Atach. - [Release -] [ TwinCAT RT gid) BV N RrnzeED- .
-] < [Lmbemo - | \ \ - -
-1 x| RS
| General | EtherCAT | DC | Process Data | Startup | eE -Online | Online|
ahd ([ p—i— PO List
SM Sis  Typs  Flags Index  Ske  Mams Flags SM sU
0128 MbuDu 500016 60 AT1 M 3 0
1128 Mbsin 500024 B0 MDT1 M 2 0
2 6 Outputs
3 6 Inputs
“ 3
FDO Assignment (M 2] FDO Content (5-0-0016)
S-0-0024 Index Size Offs Mane Typs Dafault [hex)
500135 20 00 Diive status word UINT
500051 40 20 Postion feedback value 1 DINT
50
Downioad Predsfined PDO Assignment: [nne)
FDO Assignmert [Caad FOO info from device )
] PDO Configuration _
[8yne Unit Assignment... ]
Hame Online Type Sze  »Addr. Infout UserlD Linkedto =
# Drive statusword X 0 UINT 0 580 Input 0 nStatel, nState?
& Position feedba.. X 0 DINT 40 600 Input O MDataln, In . Inputs . Enc . s 1. Auds 1. Axes . NC-Task 1 S4F
1 WeState %1 BT 01 15222 Input 0 nStated, nStated
# InputToggle X 0 BIT 01 15242 Input O nStated, nStated
# State 2 UINT 0 15480 Input 0
# Adshddr 10310983.01001  AMSADDR 80 15500 Input 0
# AoeNletld 103.10.08.3.2 AMSNETID 60 15560 Input 0
# Chnd 0 USINT 10 15640 Input O
# DeOutputshife X 159300 DINT 40 15650 Input 0 nDeOutputTime . In . Inputs . Drive , &ds 1. s 1, Axes . NC-Task 1 SaF
& Delnputshift X 840700 DINT 40 15600 Input O PDelnputTime . In  Tnputs . Enc . Axis 1. Axis 1, Aves  NC-Task 158F =
4 »
Errar List TR x
Y | @ 0Enans 0Warnings 0 Messages | Clear Search Error List p-
Description File Line Column  Project
TWINCAT ~ PLC  TOOLS SCOPE  WANDOW  HELF
< | attach., - Release - | [TwinCaT RT gy BI - &

v 8 |2

Al TC3 Demo & X

@ | 6. | [<Local> -2 [Lmbemo -/ |

@ - &=
Search Solution Explorer (Ctrl+i)

%7 Solution 'TE3_Dema’ (1 project)
4 o]l TC3 Demo
b SvsTEM
P MOTION
4 [@] NC-Task 138F
[B1 NC-Task 1 SV
*® Image
[ Tables
[E5] objects

S Buces
4 B Azl
b &, Enc
bl Drive
Tag Ctrl
b Inputs
b O Outputs

4

[iad coe
4 FEro
a4 ¥ Devices
4 7= Device 2 (FtherCAT)
+8 Image
+8 Image-Info
b2 Synclnits
b Inputs
b [ Outputs

| General | EthercaT [ DC | Pracess Data | Statup | SeE - Oniine | Online|
P Spnc Manager. PDO List:
SM Size Type Flags Index Size MName Flags 5M suU
1} 128 MbxOut 5-00me 60 AT M 3 o
1 128 bsin 5-0-0024 60O MDT 1 M 2 1}
2 [ Outputs
3 & Inputs
4 13
PO Assignment (SM 2) PDO Content [5-0-0024)
500024 Indes Size  OMs  Mame Type Default [hex]
500134 20 oo Master contral word LINT
500047 40 20 Position command value DINT
Download Predefined PD O Assignment: |
PO fssiament Losd PO infa from devics
PDO Configuration
Sync Unit Azsighment...
Mame Online Type Size shddr..  InfOut  UserID  Linked to
& Drive statusword X 0 UINT 20 58.0 Input 0 n3tatel, nState2
& Position feedba.. X 0 DINT 40 60.0 Input 0 nDatalnl . In . Inputs . Enc . Axis 1
) wcState X1l BIT 0L 15222 Input 0 nStated, nStated
! InputToggle X0 BIT 01 1524.2 Input 0 n3tated, nStated
#! State 2 UINT 20 1548.0 Input 0

If the master also supports also the mapping Velocity command value it is strongly recommended to add this

to MDT1 data.

NTI AG / LinMot
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& o-a| s -
Search Solution Explarer (Ctrl+0)
%] Solution TC3_Demo’ (1 project)
4 o TC3Demo
bl SYSTEM
MOTION
4 [|8] NC-Task 158F
[B1 NC-Task 15v8
28 pmage
[ Tables
[ objects
PRy
4 B Aisl
b Enc
b sl Drive
I Chrl
3 Inputs
b Outputs

PLC
(1 SAFETY
[ied o+
4 [Fro
4 %2 Devices
4 = Device 2 (EtherCAT)
*H Image

*8 Image-Info
2 Synclnits
Inputs

W Outputs
@ InfoData
2+ Drive 1(C1150-SE-XC-08 ¥1.3)
4 £T1

1 Drive status word

1 Position feedback value 1
4 W MDT1

¢ Master control word

- Position command value
b O Westate
b O InfoData

AV YT w

@ o-a| &=
Search Solution Explorer (Ctrl +i)

fad Solution “TC3 Demo' (1 project)
4 ol TC3 Demo

4 @] NC-Task 154F
[Z1 NC-Task 15vB
*8 Image
[ Tables
[ Objects

4 By s
4 Bof Aois1
b &, Enc
b=l Drive
T Ctrl
> Inputs
b Bl Outputs

4 /0
4 ¥ Devices
4 =% Device 2 (EtherCAT)
*2 Image
*8 Imnage-Info
2 ncUnits
Tnputs
W Outputs
[ InfoData
a1 Drive 1(C1150-SE-XC-05W13)
4 AT1
b MDT1
b WeState
b [ InfoData
4 & Mappings
@) MC-Task 1SAF - Device 2 (EtherCAT) 1
m ' MC-Task 1 SAF - Device 2 (EtherCAT) Info

AT T T

ALl TC3 Demo & X

General | EtherCaT | DE

| Process Data | Startup | SoE - Oniine | Oniine|

Sync Manager PO List

SM  Size  Twpe  Flags Indes  Sie  MName Flags sMo sU

0128 Mbddut SOOME O AT1 M 3 i

1128 Mbdn 500024 B0 MDTH M 2 ]

2 8 Dutputs

36 Inputs

[ 3

PO Assignment (M 2) FDI Content [5-0-0024)

Edit Pdo Entry
-0-0024 Index Sze  Offs  Hame
S0013 20 00 Master cotral word HName: |
500047 40 20 Posiion command value ig=p O 5
60
Sublndex: O
Download Predefined PDD Assignment [none]
FDO Assignment Load PDA info from devics e |lnau)
PDO Canfiguation B
< [Syne Unit Assignment Bitlenigh: 1 <

Narme Online Type Size »Addr.  In/Out  U{  From Dictionany: -
1 Drive statusword X 0 UINT w580 Input 0| [50-0038 - Velocity command valus
1 Position feedba., ¥ 10 DINT 40 00 Input 0
1 WeState X1 BIT 01 15222 Input D
1 InputToggle Wl BT 0.1 15242 Input 0
#1 State 2 UINT 20 15480 Input D
#1 Adsiddr 1031098321001 AMSADDR B0 15500 Input D
#1 Boeetld 10.3.10.98.3.2 AMSNETID 6.0 15580  Input O
#1 Chnl i USINT 10 15640 Input D
# DcOutputShift X 150300 DINT 40 15650 Input O laF
1 DelnputShift X gd0700 DINT 40 15690 Input D -
[ b
Error List -3 x
Y - | 3 0Emors | ¢ 0Wamings | O 0Messages | Clear Search Error List p-

Nacrvimtinn

Add the Velocity command value by selecting it from the dictiona

Al TC3 Demo = X

File line

Frliran

Draiert

General | EtherCaT | DC

| Process Data | Startup | Sof -Online | Online|

Errar List

¥ | S emars |

Click Yes to relink the new process data.

0 Warminas

0 Messanes | Clear

Search Error List

Sync Manager PDO List
SM Size  Type  Flags Index Size  Mame Flags M su
0 128 Mbeduw S00016 B0 4T1 M 3 o
1128 Mbn 500024 B0 MDT 1 M 2 0
2 B Outputs
a B Inputs
4 »
POO Assignment [SM 2) PDO Content (S-0-0024)
[]5-0-0024 Index Size  Offs  Name Type Default [rex)
50013 20 0o Master contiol word UINT
500047 40 20 Position command valus DINT
60
Download Predefined PDO Assignment: [hane)
FOD Assignment Load PO info from device )
PDA Corfiguration -
[Syne Unit Assignment.. )
Microsaft Visual Studio =
Marne Online Type Size|
& Drive statusword X 0 UINT 20 Process data of ‘Drive 1 (C1150-SE-XC-08 VL)' may changed.
) Position feedba.. X 0 DINT 40 Relink with axs 'Auds 1* C-Task 1 SAF
F WeStste X1 BIT 01
# InputTaggle X0 BIT 01
#.Adsddr 103.1088.3.L1001  AMSADDR 4
#1 Boeletld 10.3.10.98.3.2 AMSNETID 6.0 ToSET put T
#1 Chn 0 USINT 10 15640 Input 0
A DeQutputShift X 158300 DINT 40 13650 Input 0 nDcOutputTime  In ., Inputs . Drive , Axis 1, Axis 1, Axes , NC-Task 1 54F
F DelnputShift X 840700 DINT 40 1569.0  Input 0 nDclnputTirme . In . Inputs . Enc . Ais 1. Axis 1. Aves . NC-Task 1 SaF
4
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Solution Explorer
& o-d@ &=
Search Solution Explorer (Ctrl+i)

] Solution 'TC3 Dema’ (1 project)
4 o] TC3 Demo
b [ svsTEM
4 [z MOTION
4[] NC-Task 15AF
[B1 NC-Task 1548
*® Image
[ Tables
28 objects
4 B fes
4 B s 1
b &, Enc
b = Drive
Iy Ctrl
3 Inputs
>l Outputs
PLC
(] shFETY
[ o
4 [Fvo
4 "L Devices
4 = Device 2 (EtherCAT)
*8 Image

*8 Image-Info
b2 SyncUnits
3 Inputs
b W Outputs
b @ InfoDats
4 [ Drive 1{C1150
a AT1
1 Drive status word
1 Position feedback value 1
4 W MOTL
B+ Master control word
B+ Position command value
e Welocity command value
b WicState
b @ InfoData

| Dermo ® X

| General | EthercaT | DC

| Process Data | Startup | SoF - Oniine | Orline|

LinMot®

Sync Manager: PDO List:
SM Size Type Flags Index Size Narme Flags SM su
0 128 MbxOut 500016 ED AT1 M 3 0
1 128 bln 500024 100 MDT 1 M 2 0
2 10 Outputs
3 [ Inputs
4 4
PDO Assignment (SM 2] PDO Contert [S-0-0024):
0024 Inde: Sz Ot Mame Tupe Default (hex)
500134 20 oo Master control word UINT
500047 40 20 Position command value DINT
5-00036 40 1) Welocity command value DINT
100
Download Predefined PDO Assignment: [none)
PL0 Assiznment [Load PO info from device )
[¥] PDO Conti
[Sync Unit &zsignment... ]
Marne Online Type Size s8ddr.,  InfOut  UserID Linkedto
& Drive status word X 0 UINT 2.0 56.0 Input 0 nStatel, nState2
! Position feedba., X 0 DINT 40 600 Input 0 nDatalnl.In . Inputs . Enc. Axis 1. Axis 1. Axes . MC-Task 1 SAF
FWcState X 1 BIT ol 15222 Input 0 nStated, nStated
# InputToggle X0 BIT 0.1 15242 Tnput 0 nitated, nStated
#] State 2 UINT 20 1548.0 Input 0
Fl Adstddr 10.3.10.98.3.1:1001 AMSEDDR a0 1550.0 Input 1]
F Aoehetld 10.3.10.98.3.2 AMSMETID 6.0 1558.0 Input 0
#1 Chno 0 USINT 1 15640 Input 0
& DcOutputShift ¥ 159300 DINT 40 1565.0 Input 0 nDcOutputTime . In . Inputs . Drive . Bxis 1. Axis 1. Axes . NC-Task 1 34|
& DcInputShift ¥ 840700 DINT 4.0 1569.0 Input 0 nDcInputTime . In . Inputs , Enc ., Auis 1, fxis 1, Axes . NC-Task 134F
B Master contral . X UINT 20 56.0 Cutput 0 nCtrll, Qut, Outputs , Drive . Aoz 1. Axis 1. Axes . NC-Task 1 SAF
T Position comma., X DINT 4.0 0.0 Qutput 0 nDataOutl, Out. Outputs . Drive  Axis 1, Axis 1, Axes . NC-Task 1 S4F

MDT1 telegram with added Velocity command value.

Solution Explorer
@ o-a &=

Search Solution Explorer (Ctrl+i)

%7 Solution 'TC3_Dema’ (L project)
4 ol Te3 bemo
b SvSTEM

4[] MC-Task 138F
[Z1 NC-Task 15vE
*® Image
[ Tables
28] Cbjects
4 T fwes
4 B Auis 1

b=l Drive
Ty, Ctrl

3 Inputs

b B Outputs

| General | NE—EncoderI Falamelel‘ Sercos ‘ Time Compensation | Un\lnel

Moduls Seale:

3553333

Caloulate

[ Download | [

Upload |

[HINT: Calculation anly suitable if SERCOS is in phaze 3 or 4]

@& o-a|s -
Search Solution Explorer (Ctrl+il)

& Solution "TC3_Demo’ (1 project)
4 ol TC3 Dermo
b Gl SYSTEM
MOTION
[ NC-Task 1 SaF
[& NC-Task 15vB
*8 Image
[ Tables
[@] Objects
4 B fes
4 Bk fSxis 1
b % Enc
b=l Drive
Iy, Ctrl
3 Inputs
b Outputs

‘ General I MC-Encoder I Parameterl Sercos |T|me Compenzation I Elnlmel

Modulo Scale:

Calculate

[ Download | (

Upload |

[HINT: Calculation only suitable if SERCOS iz in phase 3 or 4)

After this action the value should stand at this value (2432).
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@ o-a &=

Search Salution Explorer (Ctrl (1)

Tl Solution 'TC3_Derno’ (1 project)
4 Gl TC3 Demna
bl SVSTEM
MOTION
4 [|2] NC-Task 1 S4F
[E1 NC-Task 15v8

*® Image
] Tables
[ Objects

4 T foes
4 B Aods 1
b %, Enc
b ==l Drive
lag, Cirl
b Inputs
b Outputs

| SAFETY

x

@

Search Salution Bxplarer (Ctrl+ii]

al &=

7 Solution “TC3_Deme’ (1 project)
4 ol TC3.Dema
| SYSTEM
MOTION
4 [E] MC-Task 158F
[E1 MC-Task 15vB
*® Image
[ Tables
[@ objects
4 S fves
4 B sl
b %, Enc
b 2] Drive
Tag CHl
» Inputs
b M Outputs

3

General | NCDiive | Parameter | Time Compensation | Sercos|

Qutput Settings:
Irevert Maotor Polarity FALSE ﬂ B
Reference Velocity 2200.0 F s
at Qutput Ratio [0.0... 1.0] 10
Pasitinn and Welncity Sealing:
Output Sealing Factor (Pasitinm 10 F
Output Sealing Factor (Velocit) F
Output Delay (Yelority) i oo
Minimum Drive Output Limitation [-1.0 ... 1.0] 10 F
Mndrmurm Drive Qutput Limitation [-1.0 ... 1.0] 10 F
+  Torque and Acceleration Scaling:
+  Optional Position Command Output Smaothing Filter:
+  Sercos Behavior:
+ Other Settings:
Then the velocity output scale factor has to be set to 0.1 for correct operation.
TC3 Dema & X
General | MC-Contraller | Parameter| Oriine
- |Mumtunng: ‘ -
Position Lag Manitoring TRUE - B
Maximurn Position Lag Yalue 5.0 F mm
Wasimurm Position Lag Filter Time 0.0z Fos
- Pasition Contral Laap:
Position cantral: Prapartianal Factor Ky 10 F mmfsimm
Feedforward Welocity: Pre-Control Weighting [0.0 ... 1.0] 10 F
- Dther Settings:
Cantroller Mode STANDARD' | £
Auto Offset FALSE =l B
Offset Timer 10 Fos
Offset Limit (of Calibration Yelority) 0.01 F
Slave coupling control: Praportional Factor Kep 0.0 F mmfsmm
Cantroller Outputlirait [0.0 ... 1.0] F

Though the position controlling is done in the drive the controller output has to be set to 0. If this is forgotten,
the behaviour could be noisy. To set these NC parameters they have to be downloaded.

A Al TC3 Demo = X

@& o-a| & =
Search Solution Explorer (Chrl+0)
137 Solution "TC3 Derma’ (1 project)
4 o] TC3 Demo
bl SYSTEM

4 [f] NC-Task 154F
[E1 NC-Task 15vE
*H Image
] Tables
[@] Objects

4 T fces
4 B fois 1
b, Enc
b =l Drive
oy Ctrl
b Inputs
b R Outputs

+
4 [Fvo
4 ¥ Devices
4 = Device 2 (FtherCAT)
*® Image

*® Image-Info
-

| General | EtherCaT | DC

| Process Data | Startup | $oE - Online | Online | MC: Online | NC; Functions

50 3 00

Setpaint Positior:_[rom]
50.2750 500000
Lag Distance (min/max). _ [mm] Actusl Velocity: [mm/s] Setpaint Velocity _[mm/s]
-0.2750 [-0.563. 0.856) 0.001 -0.0000
Override: [%] Total/ Control Output: ~ [%] Error
100.0000 % 001740 % 0 (0000
Status (log ) Status (phys ] Ensbling
Ready NOT Moving [ Coupled Mode
Flcaibiated [T Moving Fur
[T HazsJob [] Moving Bw
Controller Ky-Factor. [mm/s/mm] Reference Yelocity [mm.s]
3 2200
Target Position: [rrn] Target Yelocity: [mm/s]

AR ) e

2 SyncUnits
Tnputs
W Outputs
& InfoData
=) Drive 1(C1150-SE-XC-0$V13)
4 AT1
#1 Drive status word
31 Position feedback value 1
4 W MDTL
B Master control word
- Position command value

AT T YT

M Velocity command value
b Id WcState
b @ InfoData

4§ Mappings

@’ MC-Task L SAF - Device 2 (EtherCAT) 1

Mame Online Type Size >Addr...
) Drive statusword 2 40102 UINT 0 580
! Position feedba.. X 502730 DINT 40 60,0
S WeState ¥on BIT 01 1522.2
# TnputToggle o1 BIT 0.1 1524.2
# State & UINT 20 1548.0
# Adsaddr 10.3.10.98.3.1:1001  AMSADDR an 15500
F AceMetld 102100832 AMSMNETID 6.0 1558.0
#1 Chnl ] USINT 1 1564.0
' DeOutputShift ¥ 159300 DINT 4.0 1565.0
' DelnputShift 3 840700 DINT 4.0 1569.0
B Master contral .. X 57344 LINT 20 568.0
" Position comma.., X 500000 DINT 40 60,0
M+ Velocity comma.. X -275 DINT 40 64.0

InfOut
Tnput
Tnput
Input
Tnput
Tnput
Tnput
Tnput
Tnput
Tnput
Tnput
Output
Qutput
Qutput

UserID

Linked to

nStatel, nState?

nDatalnl.In Inputs. Enc. Axis 1. Axis 1. Axes , MC-Task 1 SAF
nStated, nStated

nStated, nStated

nDcOutputTime . In . Inputs | Drive . Axis 1. Aods 1, Axes . NC-Task 1 SAF
nDclnputTime . In . Inputs . Ene, Awis 1, Auxis 1, Axes . MC-Task 1 5AF
nCtrll, Out. Outputs . Drive . Axis 1, Axis 1, Azes, MC-Task 1 SAF
nDataQutl. Out. Outputs . Drive . fudis 1, Axis 1, Bxes , NC-Task 1 S2F
nDataQutZ . Out. Outputs . Drive , s 1. Axis 1, Bxes , NC-Task 1 S2F

Now the servo drive can be used with system manager NC functionality when started.
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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. The inputs and outputs 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: AT 1

Index Size Byte Name
[Byte] Offset
S-0-0016 6 - Variables
S-0-0135 2 0 Sdrive status word
S-0-0051 4 2 Position feedback value 1

Default input PDO mapping of 6 Bytes.

3.1.2 Input: Following distance S-0-0189

Index Size Byte Name
[Byte] Offset
S-0-0189 4 0 Following distance

3.1.3 Input: DC bus voltage S-0-0380

Index Size Byte Name
[Byte] Offset
S-0-0380 4 0 DC bus Voltage

3.1.4 Input: State Var P-1-2914

Index Size Byte Name
[Byte] Offset
P-1-2914 2 0 State Var

3.1.5 Input: X4 Inputs P-1-3205

Index Size Byte Name
[Byte] Offset
P-1-3205 2 0 X4 inputs

Data Type

RECORD
Uint16
Int32

Data Type

Int32

Data Type

Int32

Data Type

Uint16

Data Type

Uint16

NTI AG / LinMot
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3.2 Output PDO Modules

3.2.1 Default Outputs: MDT 1

Index Size Byte Name
[Byte] Offset
S-0-0024 6 - Variables
S-0-0134 2 0 Master control word
S-0-0047 4 2 Position command value

Default output PDO mapping of 6 Bytes.

The default mapping could be extended with the following value.

Data Type

RECORD
Uint16
Int32

If the master also supports also the mapping Velocity command value it is strongly recommended to add this

to MDT1 data.

Index Size Byte Name

[Byte] Offset
S-0-0024 10 - Variables
S-0-0134 2 0 Master control word
S-0-0047 2 Position command value
S-0-0036 4 6 Velocity command value

Extended efault input PDO mapping of 10 Bytes.

3.2.2 Output: Velocty command value S-0-0036

Index Size Byte Name
[Byte] Offset
S-0-0036 4 0 Velocity command value

Data Type

RECORD
Uint16
Int32
Int32

Data Type

Int32

If the master supports also the Velocity command value, it is strongly recommended to at this part to the

MDT 1 telegram. With this a much better dynamic could be reached.

3.3 Typical Startup Telegrams

General | EtherCAT | DC Process Data | Startup | SoE - Online | Online | MC; Online | MC; Functions

Tranzition  Protocol Index Data

A <P PS> Aok 1/3 04 03 04 62 03 02

5 «<P5» SoE 5-0-0015 00007 [7]

5 «<P5» SoE 5-0-0016 020002003300

5 «<P5» SoE 5-0-0024 04 0004 00 2F 00 24 00
5 PS SoE 5-0-0001 0x07F4 [500)

5 PS SoE 5-0-0002 0x07F4 [500)

S PS Sok 5-0-0032 00003 [3)

Comment

AoE Init Crnd [download Metld]
T elegram pe

AT list

MOT list

Thicye - NC cycle time

Tzope - Comm cycle time
Operation made

This figure shows the startup telegram list of LinMot EtherCAT servo drive
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3.4 Adding Parameters or Variables to the PDO data by UPID

Sometimes it is needed to have acces to other process data object at runtime, for this additional data object
could be added to the existing data objects by UPID.

-ox SROURRCRY "]

@ o-als-= | General | EtherCaT [DC | Process Data | Starup | SoE - Online | Orline | NC: Oniine | NC: Functions |
Search Solution Explorer (Ctrl+i1) P~ Sune Manager DO List
51 Solution "TC3_Dema’ (1 project)
2 41 T¢pems SM Sze  Type  Flags Index  Size  MName Flags Mo sU
bl SYSTEM 0128 MbsOut 500016 O AT1 M 3 i
4 | MOTION 1128 Mbin 500024 100 MDT1 M 2 0
2 W Outputs
4[] NC-Task 158F
B NC-Task 1 5v8 36 Inputs
+0
Image
[ Tables
[ objects
4 s
4 o Aisl
b % Enc 1 4
b al Drive FDO Assignment (M 3] FDO Content (5-0-0016)
N L"Icmt [&]5-0-0m6 Index Size Offs Mane Typs Dafault (hex]
nputs
b Outputs 500135 20 00 Divestatus word LINT
500051 40 20 Postion fesdback value 1 DINT
[ied o+
4 [Fro
4 2 Devices
4 = Device 2 (EtherCAT)
8 lrage Downinad Predefined PO Ascigrment
+0 o
Image-Info FDO Assignmert Load PO infa rom device )
b 2 SyncUnits [¥] PDO Carfiguration -
» Inputs [8yne Unit Assignment.. )
b Outputs
b @ InfoData
4 m Drive 1 (C1150-SE-XC-05WL3) Mame Online Type Sze  »Addr. InfOut UserlD Linkedto -
4 AT1 #) Drive statusword X 49182 UINT 0 580 Tnput 0 nStatel, nState2
&1 Drive status word & Position feedba.. X 502750 DINT a0 600 Input 0 PDataln, In . Inputs . Enc , Avis 1. Awis 1, Aves . MC-Task 1 SAF
) Position feedback value 1 #1 W State %0 BIT 01 15222 Input O nStated, nStated
“ ‘MD:Al Lo # InputToggle X1 BIT 01 1522 Input 0 nStated, nStated
E’P“:_“W"W ""Dd' | # State 3 UINT 0 14D Tnpur D
B Position command value #1 Adshddr 1031096301001 AMSADDR 8.0 15500 Input 0
B Velocity command value
W Anahletld ninar3 ARASMETIN AN AL Tt n

Right Click to Insert new data in the Process Data Tab

G| o-a| &= General | EthercaT | DC | Process Data | Startup | SoE - Oniline | Online | MC: Oriine | NC: Funetions Drive 1 (¢
Search Solution Bxplorer (Ctrl -
earch Solution Explorer (Ctrl+0) yel Sone Manager DO List
&7 Solution ‘TC3_Deme’ (1 project) E Misc
4 41703 Demo SM o Sie  Type  Flags Inder  Size  Mame Flags sMosu Hame)
bl svsTEM 0128 WbeOut SOOME 60 ATI M 3 0 Disabler
4 2 MOTION 1128 Mbdn S00024 100 MDTH [ H ] e Ty
& B NeTask 1 210 Oupus Pathila
B NC-Task 158 SIS B Persiste
8 Image avelng
[ Tables )
Edit Pdo Ent
[& objects Loy =)
4 hues Name Demand Curert
4 B Auist
b e 4 » Indes (hexk 1833 7059
b2l Drive PDO Assigrment (5M 3. PDO Contert (5-0-0016} Sublndes 0
Ty, Ctrl 500016
N Tt [ Index Size Offs Name Type Dol e -
> Qutputs SOOIE 20 00 Drkve status word UINT
SOO051 40 20 Position feedback valie 1 DINT Bitlentgh |32
SAFETV =D
. Bro From Dictionary:
4 2 Devices 500189 Following distance
4 == Device 2 (EtherCAT) 22?23352:5@.2“\7;“'“@3
=0 Image Download Predefined PO Assignment: [nane] P-1-3206 - %4 inputs
+0
Image-Info FDD Assignment Load PO nfo from devics
b 2 Synclnits [¥] PDO Canfiguration
» Tnputs [Syne Unt Assignment...
b B Outputs
b @ Infobats
4 )| Drive 1 (C1150-SE-XC-08WL.3) Name Online Type Size  »Addr. In/Out UserDD Linkedto
s oaTa , o o - o . , B 5

Fill Out the PDO Entry Editor name the Object as Index use the UPID number and chose the
corresponding data type (the size 2 bytes or 4 bytes has to be the same as the defined eith the

UPID) then click OK.
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| General | EtherCAT | DC

| Process Data| Startup | SoE - Online | Online | HC: Online | MC: Functions

Trahzition  Protocol
A <P, PS5y Aok
5 <PS5» SakE
5 <P5> SakE
5 <P5> SakE
5 PS SoE
5 PS SoE
S PS Sak

| e

143

5-0-0015
5-0-0016
5-0-0024
5-0-0001
S-0-0002
5-0-0032

Drata

04 03 0A 62 03 02
0=0007 ()

04 0004 0033003316
04 0004 00 2F 00 24 00

O=01F4 (500)
O=01F4 (500)
0=0003 (3)

Conment

Aok [nit Crod [dovnload M.
Telegram ype

AT list

DT list

Troye - MC cycle time
Tzcye - Comm cycle time
Operation mode

Modified Startup list with Demand Current (UPID 0x1B93) added to the AT list (S-0-0016)

Salution Explarer
@ - &=
Search Solution Explorer {Clrl+i)

[ Solution 'TC3_Demo’ (1 project)
4 o] T3 Deme
b [l SYSTEM
4 MOTION
4 [|B] NC-Task 1 SAF
[Z WC-Task 15VB
* Image
[T Tables
[&H] Objects
4 hes
4 2 sl
b Enc
b= Drive
I Ctl
3 Tnputs
b Outputs

4 ¥ Devices
4 = Device 2 (EtherCAT)
28 Image
8 Image-Info
2 SyncUnits
Inputs
W Outputs

N v v v

4 AT1
%1 Drive status word
5! Position feedback value 1
#1 Demand Current
4 [ MDT1
B Master control word
- Position command valu

B Welocity command value
b WeStste
b @ InfoData

General | EtherCAT | DC | Process Data | Siartup | SeE - Onling | Online | NC: Online | MC: Functions
P Syne Manager: PDO List
SM Size Tupe Flags Index Size Mame Flags SM su
0 128 MWbOuw 500016 100 AT1 H 3 0
1128 Hbein 500024 100 MDT1 H 2 0
2 10 Outputs
310 Irputs
4 »
FDO Assignment (M 3) FDO Cantent (5-0-0016],
@] 5-0-0018 Index See  Offs  Name Tupe Difault frex)
500135 20 00 Diive status word UINT
500051 40 20 Posiion feedback value 1 DINT
51233 40 60 Diemand Curent DINT
100
Download Predefined PDO Assignment: [none)
FOD Assignment Load PO irfa fram device )
FDO Configuration
[Sune Unit &ssignment... )
f name Online Type Sze  >Addr. In/Out UserlD Linkedto
' Drive status word X UINT 0 59.0 Input 0 nStatel, nState2
4 Pasition feedba.., X DINT 4.0 60.0 Input 0 nDatalnl. In . Inputs . Enc . s 1. Aods 1. Aes . MC-Task 1 S4F
%1 Demand Current DINT 4.0 64,0 Input 0
F WeState b BT 0.1 15222 Input 0 nStated, nStated
# InputToggle b BT 0.1 15242 Input 0 nStated, nStated
# State & UINT 0 15480 Input 0
# Adstddr 10.3.10.99.3.11001  AMSADDR &0 15500 Input 0
# Boehledd 10.3.10.98.3.2 AMSMETID 6.0 15560 Input 0
#1 Chn 0 USINT L0 15640 Input 0

Now the new data cpould be linkt to a PLC data object.
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4 Asynchronous Configuration Protocol SoE

For configuration purpose (Parameter Handling) the standard Sercos over EtherCAT SoE-Protocol is used.

4.1 Communication SoE Profile Area

aeneral

| Diagnosis

EtherCAT | DC

[|.:|_95]| Mo Ermars o Warnings

| Reset

1433 | Updatelist |

IOk

5-0-0001
5-0-0002
5-0-0011
5-0-002
5-0-0015
500016
5-0-0017
5-0-0024
5-0-0032
5-0-0036
5-0-0041
5-0-0043
5-0-0044
5-0-0045
5-0-0046
5-0-0047
5-0-0049
5-0-00580
5-0-0051
5-0-0055
3-0-0075
5-0-0035
5-0-0033
5-0-0134
500135
5-0-0148
500187
5-0-0188
300183
5-0-0330
5-0-0403
P-1-2914
P-1-0964
P-1-0967
P-1-0970
P-1-3205

Mame

MC cycle time [THoyc]
Communication cycle ime [TSoyc]
Clazz 1 diagnostic

Clazs 2 diagnostic
Telegram Type Parameter
AT List

Operation Data List

MOT Ligt

Prirmary Operation kode
Welocity command walue
Harming welocity

Welocity polarty parameter
Welocity scaling type
Welocity scaling tepe
velocity zoaling exponent
Fozition command walue
Foszitive Pozition Lirnit
Meqative Pogition Limit
Fozition feedback value 1
Fozition polarity parameter
Fozition Data Scaling Tepe
Diagnoze Meszage

Reszet clazz 1 diagnostic
Mazter Control Word
Diriwe Status Wword

Drrive Contralled Harming
IDM-list of IDM g in AT
DMzt of DMz in MDT
Following distance

DC bus Yoltage

Fozition feedback, status
State Var

Haoming kode

Harme Pozition

Slider Home Position

4 inputs

LinMot SoE Object Dictionary

Auto Update

[t
Lz
Uz

s
s

mrmn
mrn
i
mrn

mrn

i
mrn

Process Data | Startup | S0E - Onling | Opline | MC; Online | MC; Functions

Walue

00

00

Q0000000 00000000
00000000 00000000
00000000 0000011
[lit]

[lit]

[lizt]

00000000 00000011
0000000

0.0710000

00000000 00000000
00000000 00701 001
1

-6

502903

100.0000

-100.0000

0.0226

00000000 00000000
Q0000000 Qo000 0
Mo Erors ar W arnings
Q0000000 00000000
OxE400

Ox3020

00000000 00000000
[lit]

[lit]

00226

7800

Ox0003

Ox0200

Ox0011

-10.0000

10,0000

Ox0030
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4.2 Generic LinMot SoE Parameter Mapping

Apart from the above described parameters with the LinMot servo drives, there exists a generic parameter
mapping of the LinMot parameters by UPID to the SoE parameter index by adding the UPID to 0x8000h.
Reading and writing the value accesses the RAM value of the UPID. Writing to the default value accesses
the ROM value of the UPID.

5 EtherCAT SoE Parameters

5.1 Parameters

Attention: The EtherCAT SoE Interface has an additional parameter tree branch (Parameters —
EtherCAT SoE), 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, LinMot Talk.

5.1.1 EtherCAT/Dis-/Enable

With the Dis-/Enable parameter the LinMot Servo Drive 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 Drive runs without ETHERCAT.
Enable Servo Drive runs with ETHERCAT connection.

state! No messages will be sent to other devices connected to the ETHERCAT-Network via the

f Attention: If the ETHERCAT Interface is disabled, the integrated ETHERCAT-ASIC rests in reset
servo drive.

5.1.2 EtherCAT/Station Alias/Alias Address Source

With this parameter the station alias address source is defined.

Attention: If a station alias address is defined in the ET1100 Eeprom (could be programmed
from the master over the Network), this alias address is taken.

ETHERCAT/Station Alias/Alias Address Source

None No station alias address is generated

ID Switches The ID switches defines the station alias address

ID Switches + The station alias address is build out of the ID-Switch value added with the parameter
Parameter value (typ. Offset)

RT MAC The lowest 2 bytes of the device MAC address are used as station alias address
Parameter The Station alias address parameter value defines the Alias Address

Masked RT MAC The station alias address is defined by the masked parameter ored with the RT MAC
and Parameter masked with the inverse mask

5.1.3 EtherCAT/Station Alias/Alias Address Parameter

Parameter value of the station alias address.
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5.1.4 EtherCAT/Station Alias/Alias Address Parameter Mask

Mask value for the parameter value of the station alias address.

5.1.5 EtherCAT/NC Configuration/Velocity Scale Numerator /Denominator
This two parameters are taken to Scale the PDO Value of “Target velocity” (Index 0x60FF) to the Drive

Resolution which is [1Tum/s]. The Scaling factor is Velocity Scale Numerator divided by Velocity Scale
Denominator.

For the Beckoff this factor could be set to 1 (as the default value is 1/1), if adapted as described chapter 2.2
in the master.

For Omron PLC’s this factor is typically 0.1 — Velocity Scale Numerator = 1 and Velocity Scale Denominator
=10.

5.1.6 EtherCAT/Connection Timeout/Timeout Behavior

With this parameter the drive behavior on a Connection timeout could be set. This parameter is also
represented in the profile parameter with index 0x6007.

ETHERCAT/Conection Timeout/Timeout Behavior

Ignore Nothing happens if an |10 timeout occurs.

Error with Disable Drive goes to Error State and the Voltage is disabled immediately when the 10
Voltage timeout occurs.

Error with Quick Stop Drive goes to Error State before the Voltage is disabled a Quick Stop is

performed, when the 10 timeout occurs.

Error with Go To Pos Drive goes to Error State before the Voltage is disabled a Go To Position is
performed, when the 10 timeout occurs.
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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

RJ-45

ETHERCAT Connector
Pin Wire color code

WHT/ORG
ORG
WHT/GRN
BLU
WHT/BLU
GRN
WHT/BRN
BRN

ONOOTPRWN =

Q
Q
[
(¢}

Assignment 100BASE-

X

Rx+
Rx-
Tx+

Tx-

Use standard patch cables (twisted pair, SI/UTP, AWG26) for wiring. This type

of cable is usually referred to as a “Cat5e-Cable”.
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Contact & Support
SWITZERLAND NTI AG
Bodenaeckerstrasse 2
CH-8957 Spreitenbach
Sales and Administration: +41 56 419 91 91
office@linmot.com
Tech. Support: +41 56 544 71 00
support@linmot.com
http://www.linmot.com/support
Tech. Support (Skype): support.linmot
Fax: +41 56 419 91 92
Web: http://www.linmot.com
USA LinMot USA Inc.

N1922 State Road 120, Unit 1

Lake Geneva, W1 53147

262-743-2555

usasales@linmot.com

http://www.linmot-usa.com/

Please visit http://www.linmot.com/contact to find the distribution close to you.

Smart solutions are...

driven by

LinMot*®

www.LinMot.com
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