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o EtherCAT.

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 Ethernet) 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

In the EtherCAT the cabling is directed due topology support, so In and Out is different! The
real time Ethernet RJ45 connector X17 is the input and the real time RJ45 connector X18 is
the output.
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EtherCAT:

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 6.2 Build 20140915\Firmware\Interfaces\EtherCAT\XML\ NTIL_SoE_Servos_V1_2.xml
Example Destination path of EtherCAT Device description file:

C:\TwinCAT\lo\EtherCAT\ NTIL_SoE_Servos_V1_2.xml (for TwinCAT version 2)
C:\TwinCAT\3.1\Config\lo\EtherCAT NTIL_SoE_Servos_V1_2.xml (for TwinCAT version 3)

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

2.2 Scan the EtherCAT slave devices

Connect the EtherCAT LinMot CiA402 Servo Drive to the EtherCAT-Master and power on the
signal supply. Then scan for the connected devices in the System Manager:
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o EtherCAT.

=]
File Edit “iew Project Build Debug TwinCAT  PLC Tools  Scope  Window  Help
gl S G %S - - S EL B Release - | TuinCAT RT (x64)
i B 02 @ | g || <Local> = = ¢ |LM_DEMO_D2 -
Solution Explorer v 03 W TuinCAT C1100 Ciad02 1ms
i i i General | Adapter | EtherCAT | Online | Co
_g Solution TwinCAT_C1100_S0E_Tms' (1 project)
4 ;?JTwinC.&T_C'I'IUU_SDE_'Ims M ame: Device 2 [EtherCAT)
0| SYSTER
MOTION Obiject Id: 0x03010020
PLC Type: EtherCAT Master
3| SAFETY
Cas Cornrnent:
4 [0
4 "L Devices
4 |== Device 2 (EtherCAT) |
1 Image s Add Mewr lkerm... Ctrl +Ehift+48,
+l _
Image-Info i Add Existing ltemn... Shift+lt+ A,
2 Synclnits x
Inputs Rermowe Del
B Outputs Change Metld..,
o, @ Infobata Save Dewice 2 (EtherCAT) As...
4 g* Mappings
g’ MC-Task 1 SAF - Des Append EtherCAT Crnd
@ MC-Task T 54F - Dey Append ynamic Container

Cinline Reset
Cnline Reload
Cnline Delete

+
+

*, Scan
Change Id...
Change To ]
=3 Copy Ctrl +C
s Cut Ctrl 424
Paste Crl +4

Paste with Links

= [Disahle

Scan for EtherCAT slave devices
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SoE

EtherCAT. ~ LinMot®

TwinCAT_C
File Edit ‘iew Project Build Debug  TwinCAT  PLC  Tools  Scope  Window  Help

S D KR 9 - - EE b [Release ~| | TwinCAT RT (<64 ~| | @ | -/
it BB 2R E| 6 || <Local> - < i |LM_DEMO_02 A2y mglEiEe== 0| & | D
Sl Exlore i fruncachocese s < I
=
- - 5 General | Adapter | EtherCAT | Online | CoF - Online
_2 Solution "TuinCAT_C1100_SoE_Tms' (1 project)
4 [3 TwinCAT_C1100_So_Tms Mame: Device 2 [EtheiCAT) Id |2
+ [ SYSTEM
Object Id: 0x03010020
Type: EtherCAT Master
Comment:
4 s}
4 %L Devices
a4 == Device 2 (FtherCAT)
B |rage
*B |mage-Info ;
9 [ Disabled Create symbolz [
2 SyncUnits
> Ihputs
- [ Outputs
. [ InfoData ; } ;
Y ;._!I Dirive 1 (C1150-5E-XC-05 1.2) Microsoft Yisual Studio
4 g’ tappings
' MC-Task 1 58F - Device 2 (EtherCATY 1
g’ MC-Task 1 SAF - Device 2 (EtherCAT) Info 9 EtherCAT drive(s) added, Sppend linked axis to NC-Canfiguration
b la Mein ol

With the question Add drives to NC-configuration select yes.

oo TwinCAT_C1100_SoE_1ms - Microsoft Visual Studio
File Edit View Project Build Debug TwinCAT PLC Tools Scope Mindow Help
Pl il G e & a9 - - S| B [Release  -|[TwinCAT RT (68 ~Jl@ | R0 e R P 3 - flom

g8 2@l < | & E|00. 6.

i |LM_DEMO_02 B E=]

TwinCAT_C1100_Ciad02_Tms X%

=
- Solution ‘TainCAT_C1100_SeE_Tms' (1 project)
4 G TwinCAT_C1100_S0E_Tms

General | EtherCAT | DC Process Data| Statup | SoE - Online | Online

iy Transiion  Fiotocol  Index Data Comment
il moTion S PS> SeE 500015 040007 (7) Telegiam type
o[ NC Tk S PS> SoE S00016 020002003300 AT st
“ b S PS> SeE 500024 020002002 00 MO fist
[ NC-Task 1598
2% NC-Task 1-Image
] Tables
4 T des
ok Bais 1
SAFETY
hame Online Type Sze  »Add. InfOut UserlD Linkedto
) Drive status word X (<0000 (Q) UINT 20 580 nput 0 nState1, nState?
4 %2 Devices ) Position feedbs.. X (00000000 (0 DINT 40 600 Input 0 nDataln . In . Inputs . Enc . s 1. xis 1. des . NC-Task 1 S4F
4 = Device 2 (EtherCAT) 1 WeState x 1 BIT 01 15222 nput 0 nStated, nStated
%% Image # InputToggle x 0 BT 01 1542 nput 0 nStated, nStated
%% Image-Info # State 060007 (23 UINT 20 15480 Input 0
2 ynelnits 1 AndsAddr (B1757564218770186) AMSSDDR 80 15500 Input O
Inputs # soeNetid 000000 00 00 00 AMSMETID 60 15560 Input O
B Outputs #] Chnl 000 (0 USINT 10 15640 Input O
> @ InfaData F DeOutputShift X 000048534 (309300} DINT 4.0 15650 Input 0 nDcOutputTime . In . Inputs . Drive , s 1. fis 1, fxes . NC-Task 1 SAF
+ ] Drive 1(CT150-SE-XC-05V1.2)
o # Delnputshift X 0a0019CCAC (1630700 DINT 40 15690 Input O nDclnputTime . In . Inputs . Enc.. fods 1. fuis 1. Aaces . MC-Task 1 SAF
“ 8 af\:’:?’HW Device 2 EtherCAT) 1 B Master control.. X 00000 () UINT 20 580 Output 0 nCtri1 . Out, Dutputs , Drive , Aods 1, Auis 1. Axes . NC-Task 1 SAF
% -Tasl - Device er
L] B Position comma... X (00000000 (0) DINT 40 600 Output O nDataOut! . Out . Outputs . Drive . A 1. s 1. Axes . NC-Task 1 S4F

@’ MC-Task 1 54F - Device 2 (EtherCAT) Info

These steps add the servo drive and its NC-axis to the project.
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LinMot® EtherCAT. ~

SoE

Ml TuinCAT_C1100_SaE_1ms X

. 5 . General | EtherCAT | DC Process Data | Startup | SoF - Online | Online
; Solution TwinCAT_C1100_SoE_1ms' (1 project)
4 z TwinCAT_C1100_S0E_1ms Sync Manager, PDO List:
o [l svsTEM . )
. MOTION SM Size Type Flags Indes Size Name Flags Sh SU
. E‘ MC-Task 1 S4F 1) 128 MbxOut 5-00016 B0 AT M 3 0
[ NC-Task 1 VB 1 128 Mbxln 500024 6O MDT 1 M 2 0
2B NC-Task 1-Image 3 8 D
[ Tables 3 [5 Inputs
PRy
- Bep Acis 1
s PLC
] saFETY < L
[ed v PDO Assignment [5M 2] PDO Content [5-0-0024)
10
“ ‘@% Devices [V15-0-0024 Index Size  Difs Name Type Detault [hex]
4 B Device 7 (EtherCAT) S-0M34 20 oo I aster control word LINT
+0 Image S-0-0047 40 20 Pozition command value DINT
+
28 Image-Info
2 Synclnits
3 Inputs
- [l Outputs Download Predefined FDO Assignment: [none]
> [ InfaData PDO Assignment
R Load PDO info from device
a &) Drive 1(C1150-SE-%C-05W1.2) PO Canfiguration
> AT Synec Lnit Assignment,
a [ MODTH
B Master control word
B Position carnmand wvalue
. [ WcState £
- [ InfoData @ OErrors | 1\ 0Wamings | (i) 0Messages ‘ Clear
4 &% Mappings Description

If the master also supports also the mapping Velocity command value it is strongly
recommended to add this to MDT1 data.

Rl TiwinCAT_C1100_SoF_Tms X

— - - General | EthetCAT | DC | Process Data | Statup | S - Oriine | Orline
-2 Solution TwinGAT C1100_S0f_Tms' (1 project) Edit Pelo Entry
4 [ TwinCAT_C1100_S0E_Trms Sync Manager: PDO List
> [ SVSTEM —
. MOTION SM Size  Twpe  Flags Index Size  Name Flaf| Mame: Welocity command value
ER o oo | s s sl B
[E NC-Task 1 SvE 3 e Uu::ts Sub Indes i
*8 NC-Task 1-lmage 2 3 e
] Tables o2y DalaType:  DINT v
=,
P =
Bit Lentgh: 32 -
L fods 1 HEEE,
B wrerr P > Fiom Dictionary B
5-0-0035 - Velosity command valus
FDO Assignment (SM 2), FDO Conlent [5-0-0024}
500024 ; B
2% Devices Indes  Size  Offs  Mame
4 == Device 7 (EtherCAT) 500134 20 00 Master contiol word
*0 Image 500047 40 20 Position command value
8 Image-lnfo 50
2 SyncUnits
+ [ Inputs |
W Outputs Download Predefined PO Assignment: [none]
@ InfoData PDO Assignment
4 Drive 1 (C1150-SE-XC-05V1.2) R0l Configuration Lood BO0vio romdeyice
AT Syne Unit Assignment.
4 WaMDTY

B Master control word

% Position command value
@ WeState
B Infrlab € 0Frars | A DWarninas | (i) D Messanes | Clear

Add the Velocity command value by selecting it from the dictionary
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Solution Explorer = % W TwinCAT_C1100_SaE_ims 3
=1
8 . General | EtherCAT | DC Process Data | Startup | Sof - Online | Online
g Solution TuinCAT_C1100_%0E_1ms' (1 project)
4 z TwinCAT_C1100_S0E_1ms Sync Manager: FDO List;
> i SYSTEM
. MOTION SM Size Type Flags Index Size Mame Flags Sh sU
[B1 NC-Task 158F a 128 tbeOut 5-00016 6.0 AT b4 3 a
[B1 NC-Task 1 SVB 1 128 tbxln 5-00024 100 MDT 1 1} 2 ]
2B KC-Task 1-Image 3 ;U IDUtDtUts
nputs
[ Tables
4 S Axes
> Bmp Ais 1
PLC
1 SAFETY ¢ i
E Ces PDO Assignment (SM 2): PDO Content [S5-0-0024):
a /0
2, Devices 5-0:0024 Index Size Offs Mame Twpe Default hex)
4 B Device 2 (EtherCaT) S0m34 20 on Master control word UINT
A8 | rage S-00047 40 2.0 Fosition command valug DINT
+H Image-Info S-0-0036 40 60 Yelocity command value DINT
2 Synclnits 100
Inputs
> [l Outputs D owniload Predefined P00 Assignment: [none]
> [ InfaData PO Assignment
- Load PDO infio from device
4 |=q| Driwe 1(C1150-SE-XC-05 \)’1‘2)| PO Corfiguration
4 AT Sync Unit Assigrment
21 Drive status word
' Position feedback value 1
o HRMDTT
B Master control ward L i
M Position command value @ OErrars | 1 0Warnings | (i) 0Messages | Clear
B Velocity cornmand walue Description

MDT1 telegTrébr?iAWith added Velocity command value

Solution Explarer MOl Tuvin CAT_C1100_Cisd0d?_1ms X _

=

. . . General | MC-Encoder | Parameter| $&rcos | Time Compenzation | Online
g Solution TwinCAT_C1100_SoE_Tms' (1 project)

a j TwinCAT_C1100_S0E_Tms Maodulo Seale:
s :ﬂ SYSTER
4 MOTION Dawrload Upload
4 [E1 MC-Task 134F
B NC-Task 1 SVE
=B NC-Task 1-Image
[ Tables
4 ot Axes
a  Baf Suwis ]
a %, Enc
> Inputs
> [ Outputs
> &l Drive
oy Ctrl
> Inputs
. [l Outputs

Now the NC encoder has to be set to the correct value push the calulate button for this
olution Explorer Ml TuvinCAT C1100_Ciad02_Trms

| Calculate

[HIMT: Calculation only suitable if SERCOS iz in phasze 3 or 4]

. 5 . General | MC-Encoder | Parameter, S8cos | Time Compensation | Online
g Solution TwinCAT_C1100_S0E_1ms' (1 project)
4 j TuinCAT_C1100_So0E_1ms Modulo Scale: | | Caloulate |
+ [ SYSTEM
4 [m MOTION Download Upload

a4 [B1 NC-Task 1 54F
[B MC-Task 1 SVB

+B ¢ -Task 1-Image [HINT: Calculation only suitable if SERCOS is in phase 3 or 4)

[T Tables
4 o fues
4 B Axis
4 %, Enc
v Inputs
[ Outputs
» &l Drive
oy Ctrl
. Inputs
- [ Outputs

After this action the value should stand at this value (2"32).
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LinMot®

MOTION
a [E1 NC-Task 1 54F
[E1 MC-Task 1 5WE
*B NG -Task 1-Image
7] Tables
4 St Bwes
a i Axis 1
4, Enc
a4 2] Drive
Inputs
> [l Outputs
oy Ctrl
s Inputs
W Outputs

4 *é Devices

4 =% Device 2 (FtherCAT)

_2 Solution TwinCAT_C1100_S0E_1ms' {1 project)
4 jTWinCAT,C‘HUO,SoEjms
o | svsTEM

SoE

m—
EtherCAT. ™

Y rca cio st e <

General | NC-Drive | Parameter| Time Compensation | Sercos

Output Settings:
Iresert Motor Palarity
Reference Welocity

at Output Ratio [0.0... 1.0]
Position and Yelocity Scaling:
Output Scaling Factor (Position)

[0 q
Output Delay (Velocity)
Minimurn Drive Output Limitation [-1.0..,7.0]
Maxirmurn Drive Output Limitation [-1.0..,1.0]

+  Torque and Acceleration Scaling:

+  Optional Position Command Qutput Smoothing Filter:
+ | Sercos Behavior

+  Other Settings:

Download Upload Expand All Collap:

FALSE
22000
1.0

Al Select Al

Then the velocity output scale factor has to be set to 0.1 for correct operation

R e crivo soe s [

2 Solution TwinCAT_C1100_SoE_Tms' {1 project)
4[5 TwinCAT_C1100_SoE_Tms
>l SYSTEM
4 MOTION
a4 [E NC-Task 1 54F
[B1 MC-Task 1 5B
“B MC-Task 1-Image
[ Tables
a4 T fes
a Bk Axis
. &, Enc
a = Drive
Inputs
. [ Outputs
oy Ctrl
> Inputs
> [l Outputs

4
4 [Fro
4 L Devices

a = Device 2 (EtherCAT)

m M m .

mrnis

General | NC-Cantroller | Parameter| Orline
= Manitoring: ‘ | |
Position Lag Monitaring TRUE jTRUE B
Maximum Position Lag Value 5.0 5.0 F mm
Maximum Pasition Lag Filter Time 0.0z 0.02 F H
= Pasition Control Loop:
Position control: Proportional Factor Ky 1.0 1.0 F mmfsfmm
Feedforward Welocity: Pre-Control Weighting [0.0..1.0] 1.0 1.0 F
= Other Settings:
Controller Mode 'STAMNDARD' j 'STANDARD' |E
Auto Offset FALSE ﬂ FALEE E
Offset Timer 1.0 1.0 F H
Offset Limit {of Calibration Welocity) om oo F
Slave coupling control: Proportional Factor Kep 0.0 0.0 F mmfsfmm
Controller Outputfimit [0.0... 1.0] 00 F
Download Upload Expand Al Collaps Al Select Al

Though thg '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.
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EtherCAT.

= X N X General | EtherCAT | DC Process Data | Statup | SoE - Online | Online | NG Orline | ME: Functions
j Solution "TwinCAT_C1100_%0E_1ms' {1 project)
a TwinCAT_C1100_SoE_1ms Setpoint Positior: mm
ﬂﬂ SYSTEM : 499188 i 50.0[0001
4 MOTION Lag Digtance [minfmax]:  [mm] Actual Velocity: [mm/z] Setpoint Yelociy: — [mm/s]
4 [B NC-Task 1 SAF 0.0812 [-0.002, 0.635) 01108 0.0000
[B1 MC-Task 15vE Ovwerride: [%] Total / Control Output: — [%] Emror:
+8 C-Task 1-Image 100.0000 % 000/ 0.00 % 0(0=0)
7] Tables Statuz [log.] Status [phys.] Enabling
4 T Axes Ready NOT Maving [ Coupled Made Contraller Set
a B fis 1 [Calbrated  [[] Moving P In Target Pas.
4 ¥ Enc [JHas Job [ Maving Bw [¥]1n Pas. Range [¥] Feed Bw
Inputs Cantraller Ky-Fact [rarnz/rirn] Ref Velocit [rinnd']
W Outputs antraller Kiw-Factar: TR 54 eference Yelocity: rnnds
2| Drive 1 iy 2200 1
fag, Ctrl Target Pogitior: [mm] Target Velocity: [mmd'z]
Inputs 50 H 100
. [ Outputs
AR A
o SAFETY Fl F2 F3 F4 F8 F9
C++
4 s}
- #?S Devices Marne Online Type Size =8ddr.,  InfOut User IC
o Dgnce EthercAD # Drive statusword X xC008 (43160) UINT 20 B0 Input O
- |::§:.|nfo #1 Pasition feedba.. X («00079E07 (499207)  DINT a0 600 Input 0
2 Synclnits 1 WeState X0 BIT 01 15222 Input 0
Inputs S InputToggle ¥ BIT o1 1524.2 Input 0
B Outputs 1 State 00008 (8 UINT 2.0 1548.0 Input 0
. [ InfoData #l Adsdddr 0x03E90103080403.., AMSADDR 80 1550.0 Input 0
4 = Drive 1(C1150-SE-¥C-0S41.2) Fl AoelMetld 0000 000000 00 AMEMETID &0 1558.0 Input 0
a AT #1 Chr 000 (0 LSINT 1.0 1564.0 Input 0
&1 Drive status word 2 DeOutputShift Ho 0004B834 (3003000 DINT 4.0 1565.0 Input 0
& Position feedback value 1 I Dclnputshift ¥ OMOCCAC (1690, DINT 4.0 1569.0 Input 0
4 [y MDTH B Master contral .. X (xE400 (58368) UINT 2.0 580 Qutput 0
B¢ Master control word B Position comma... ¥ (00074120 (5000000  DIMT 4.0 60.0 Qutput 0
B+ Pasition cammand walue
3 wcState

Now the servo drive can be used with system manager NC functionality when started.
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EtherCAT. ™

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 Data Type
[Byte] |Offset
S-0-0016 |6 - Variables RECORD
S-0-0135 2 0 Sdrive status word Uint16
S-0-0051 4 2 Position feedback value|Int32
1
Default input PDO mapping of 6 Bytes
3.1.2. Input: Following distance S-0-0189
Index Size Byte |Name Data Type
[Byte] |Offset
S-0-0189 4 0 Following distance Int32
3.1.3. Input: DC bus voltage S-0-0380
Index Size Byte |Name Data Type
[Byte] |Offset
S-0-0380 4 0 DC bus Voltage Int32
3.1.4. Input: State Var P-1-2914
Index Size Byte |Name Data Type
[Byte] |Offset
P-1-2914 2 0 State Var Uint16
3.1.5. Input: X4 Inputs P-1-3205
Index Size Byte |Name Data Type
[Byte] |Offset
P-1-3205 2 0 X4 inputs Uint16
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EtherCAT:.

3.2 Output PDO Modules

3.2.1. Default Outputs: MDT 1

Index Size Byte |Name Data
[Byte] |Offset TypeS-0-
0024
S-0-0024 6 - Variables RECORD
S-0-0134 2 0 Master control word Uint16
S-0-0047 4 2 Position command value |Int32
Default output PDO mapping of 6 Bytes

The default mapping could be extended with the following value.

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 Data
[Byte] |Offset TypeS-0-
0024
Variables RECORD
Master control word Uint16
Position command value |Int32
Velocity command value |Int32

S-0-0024 |6
S-0-0134 2
S-0-0047 4
S-0-0036 14

[ NI[=]1

3.2.2. Output: Velocity Command value S-0-0036

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

Ml TwvinCAT_CT100_CiAd02_1ms X

Z General | EtherCAT | DE | Process Data| Staitup | SoF -Oriine | Orline | NC: Oniine | NC: Functions
- Solution "TainCAT_C1100_S0E_tms' €1 project)

4 Gl TwinCAT_C1100_S0E_1rs
1 SYSTEM

Transiion  Protocol Index Data Comment

& Moo S PS> SoE SIS 0M0007 [7) Telegiam type
e S PS> SoE SO0016 020002003300 AT list
B sarerv S PS> SoE SO0024  040004002F 002400 MDT st
Cov
a« |50
4 ¥ Devices
4 = Device 2 (EtherCA
);V“fn:gi erCAT) Mame Online Type Sze  Addn. In/Out UserD Linkedto
+0 Image-Info ' Drive status word X 0:C008 (49160) UINT 20 58.0 Input. 0 nStatel, nState2
2 Syncnits ) Position feedback value 1 % 0x00079EQT (499207) DINT 40 600 Input © nDatalnt . In . Inputs . Enc . Ais 1 . fuds 1, Axes . NC-Task 1 SF
Inputs F WeState X0 BIT o1 15222 Input 0 nStated, nStated
T Outputs & InputToggle X 1 BIT o1 15242 Input 0 nStated, nStated
1@ InfoData # State 00008 ) UINT 20 15880 Input  ©
a BJ Drive 1(C1150-SE-XC-0S1.2) # Adsaddr C0x03E010308020308 (281757564218770186)  AMSADDR 80 1550.0 Input 0
aT1 # foeMetld 000000000000 AMSNETID 60 15580 lnput O
&) Drive status word #1 Chnd 000 (0 USINT 10 15640 Input 0
osition Teedback value DecOutputShift X 0x00048834 (309300) DINT 4.0 1565.0 Input 0 nDcOutputTime . In. Inputs . Drive  Suds 1. fxis T, Axes . MC-Task 1 SAF
& Position feedback value 1 ¥ - P P -
clnputShi 1 X Input nDeclnputTirme . In . dnputs  Enc ., Axis 1, Axis 1, Axes -Tasl
4 EMOTH # DelnputShift % 0:0019CCAC (162070 DINT 40 15600 Imput O DelrputTime . In . Inputs . Enc . Axis 1, Axis 1., Axes . NC-Task 1 S4F
3 Master control word B Master control ward X OE000 (37344) UINT 7.0 58,0 Output 0 nCHlT L Out, Outputs , Drive  fods 1, &s 1, Axes , NC-Task 1 SAF
5 Position command value - Position command value X 00074120 (500000} DINT 40 60.0 Output 0 nDataOut] . Out. Outputs . Drive . Bxis 1. &xis 1. Axes . NC-Task 1 S8F
ga’:g‘”“‘y(“mm”““'“‘ o Velocity command value X (00070000 (456752) DINT 40 640 Ouput 0 nDataOut? . Cut. Outputs . Drive . s 1. Asis 1 . Aces , NC-Task 1 SAF
> cState
@ InfoDat
B pag
4 ih Mappings
) MC-Task 1SAF - Device 2 {EtherCAT) 1

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

This figure shows the startup telegram list of LinMot SE servo drive
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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 Profile Area(1000h-1FFFh)

eneral

Diagnosiz [1d.95)

Fiezet

(DM

5-0-000
5-0-0002
5-0-0011
5-0-0M2
5-0-005
5-0-0016
5-0-007
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
5-0-0050
5-0-0051
5-0-0055
5-0-0076
5-0-0035
5-0-0039
500134
500135
5-0-0148
5-0-0187
500183
5-0-0189
5-0-0330
5-0-0403
P-1-2914
P-1-0964
P-1-0967
P-1-0970
P-1-3205

EtherCAT | DC

(14.93)

IJpdate List

M ame

MC cycle time [TMowz]

W arning: kM otor not homed

[ ] &uto Update

IInit

Lz

Communication cycle time [TSoyc) Uz

Clazz 1 diagnostic

Clazs 2 diagnostic
Telegram Type Parameter
AT List

Operation Data List

MOT Ligt

Prirmary Operation Maode
Welocity command value
Homing velocity

Welocity polarity parameter
Welocity szaling type
Welocity szaling bype
welocity soaling exponent
Fozition command walue
Fozitive Pozition Linit
Megative Position Limit
Fozition feedback value 1
Fozition polarity parameter
Position Data Scaling Type
Diagnoze Mezzage
FReszet clazs 1 diagnostic:
M azter Control W ord
Dirive Statuz Word

Dirive Controlled Homing
IDM-list of DMz in AT
[DM-lizt of DMz in MDT
Following distance

DC bus Woltage

Fozition feedback. status
State Var

Harming kMaode

Home Position

Slider Home Position

4 inputs

LinMot SoE Object Dictionary

s
s

mrmn
i
mrn
mrn

mrn

mm
mmm

Walue

]

]

00000000 00000000
Q0000000 0o000a00
00000000 00000111
[list]

[list]

[lit]

00000000 00000000
0.000000

0010000

Q0000000 0o000a00
00000000 00101001
1

-6

R0.0000

0.0000

0.0000

495207

Q0000000 0o000a00
00000000 00000010
W aring:kMotor not homed
00000000 00000000
0«E 000

0«Coos

00000000 00000000
[list]

[list]

00733

a0.40

00000

00820

00001

-10.0000

10.0000

00020

Process Data | Statup | 50 -Orline | Opline | MC: Ornline | MC; Functions
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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.

NTI AG / LinMot User Manual EtherCAT Interface Page 15/19



o EtherCAT.

5. EtherCAT SoE Parameters

5.1 Parameters

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 & manuals.

5.1.1. EtherCAT SoE/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 SoE\ Dis-/Enable

Disable Servo Drive runs without ETHERCAT.

Enable Servo Drive runs with ETHERCAT connection.

IMPORTANT: If the ETHERCAT Interface is disabled, the integrated ETHERCAT-ASIC rests
in reset state! No messages will be sent to other devices connected to the
ETHERCAT-Network via the servo drive.

5.1.2. EtherCAT SoE/Station Alias/Alias Address Source

With this parameter the station alias address source is defined.

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 SoE/Station Alias/Alias Address Source

None No station alias address is generated

The ID switches defines the station alias

ID Switches

address

The lowest 2 bytes of the device MAC address
RT MAC . :

are used as station alias address

The Station alias address parameter value
Parameter

defines the Alias Address

The station alias address is defined by the
Masked RT MAC and Parameter masked parameter ored with the RT MAC
masked with the inverse mask
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5.1.3. EtherCAT SoE/Station Alias/Alias Address Parameter

Parameter value of the station alias address.

5.1.4. EtherCAT SoE/Station Alias/Alias Address Parameter Mask

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

5.1.5. [EtherCAT SoE/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 [Tum/s]. The Scaling factor is Velocity Scale Numerator divided
by Velocity Scale Denominator.

For the Beckoff this factor is typically 1/60 -> Velocity Scale Numerator = 1 and Velocity
Scale Denominator = 60.

5.1.6. EtherCAT SoE/Connection Timeout/Timeout Behavior

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

ETHERCAT SoE\ Conection Timeout/Timeout Behavior

Ignore Nothing happens if an 10 timeout occurs.

Drive goes to Error State and the Voltage is
Error with Disable Voltage disabled immediately when the IO timeout

occurs.

Drive goes to Error State before the Voltage is
Error with Quick Stop disabled a Quick Stop is performed, when the 10

timeout occurs.

Drive goes to Error State before the Voltage is
Error with Go To Pos disabled a Go To Position is performed, when
the 10O 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 ETHERCAT Connector
Pin Wire color code

1 WHT/ORG
2 ORG
3 WHT/GRN
4 BLU
5 WHT/BLU
6 GRN
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. 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.

204 E Morrissey Dr.
Elkhorn, WI 53121

Sales and Administration:

Tech. Support:

877-546-3270
262-743-2555

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*®

www.LinMot.com

NTIAG / LinMot
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