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Application Note

EtherCAT Servo Drive Quick Start Guide

Applicable Products:
Yaskawa Servodrives with CANopen over EtherCAT
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1. About This Document
This document contains the minimum hardware and software setup required to operate Yaskawa CANopen over
EtherCAT Servo Drives with the Beckhoff TwinCAT EtherCAT master.

Users who are developing a customized EtherCAT master should consider testing with an EtherCAT master
that is known to be compatible with Yaskawa EtherCAT drives for the following reasons:

e Proof of concept

e Comparison of functionality

e Comparison of performance

e Troubleshooting a custom master that’s under development

Beckhoff TwinCAT version 2.11 R3, Build 2220 is known to be compatible with Yaskawa EtherCAT servo
drives.

For additional setup options to perform basic operation of Yaskawa EtherCAT drives with Beckhoff TWinCAT,
refer to Yaskawa.com document number “ENG.09.126. MTN”.

Abbreviations

o CoE - CANopen over EtherCAT - Profile for motion control

o ESI - EtherCAT Slave Information - File with slave device descriptions, utilized by masters
o GUI - Graphical User Interface - Screen that allows interaction

e IPC - Industrial PC - Computer designed for industrial use

e NIC - Network Interface Card - (EtherCAT) Ethernet PC card

e OS - Operating System - Examples: Windows 7, Linux, Mac OS X

¢ RAM - Random-Access Memory PC Hardware for computer data storage

e USB - Universal Serial Bus PC Hardware communication interface
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2. Prerequisites

2.1. Hardware

e Yaskawa CANopen over EtherCAT Servo Drive
o SGDV with SGDV-OCAQ01A
e USB Communications Cable
o Use Yaskawa USB Communications cable to avoid communication issues
= Yaskawa part number JZSP-CVS06-02-E
o Connects Yaskawa drive to host PC running SigmaWin, which features:
= Verification of Target Position each EtherCAT cycle
= Setting drive parameters
= Issuing drive functions
e Ethernet cable
o Cat5e Shielded Twisted-Pair is recommended
o Unshielded Ethernet cables may result in A.A12 or A.Al1 alarms due to noise interference
¢ Windows PC
o TwinCAT-compatible NIC from the following list is required:
http://infosys.beckhoff.com/english.php?content=content/1033/tcsystemmanager/reference/ethe
rcat/html/ethercat_supnetworkcontroller.htm
o CPUand RAM

= In general, the required CPU performance and amount of RAM depend on the
following factors:

e Number of axes (more axes requires faster CPU)
e Cycle time (faster cycle time requires faster CPU)
e Load on processor from other programs
= CPU performance can be verified by checking “TwinCAT Real Time Usage.”
e See “Appendix G: TwinCAT Real Time Usage”.
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o Suggested PC hardware:
= Beckhoff IPC
e Guaranteed to run TwinCAT
= QOther IPC or Desktop PC
e Compatible NIC and sufficient CPU and RAM are required

2.2. Software

e ESI files for Yaskawa CANopen over EtherCAT Servo Drive

o Auvailable on Yaskawa.com (document number: Yaskawa_CoE_ESI_Files)

o Example: Yaskawa SGDV-E1_CoE rev5.00.xml

o Files can co-exist, so the recommendation is to download them all.

o See “Appendix A: Yaskawa ESI Files” for details about individual ESI files.
e Microsoft Windows

o 32-bit Windows XP or 32-bit Windows 7 required for the configuration described in this quick

start guide.

o Virtual machines cannot be used. Windows must be installed on the physical PC hardware.
e Beckhoff TwWinCAT

o This quick start guide assumes the use of TwinCAT version TwinCAT 2.11 R3, Build 2220.
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3. Software Configuration

3.1.

3.2.

3.3.

Install TwinCAT

For the TwinCAT Installation Level, select “TwinCAT NC I - Interpolation”
For the Components, select “TwinCAT Scope View”
o Other components may be included if desired

ESI File Installation

Close the TwinCAT System Manager application if it is running.
Place all ESI files into the TwinCAT directory.
o The default ESI file installation location is: C:\TwinCAT\lo\EtherCAT

TwinCAT Ethernet Adapter Setup

This step is only required one time.
See “Appendix C: TwinCAT Ethernet Adapter Setup” for step-by-step instructions.
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4. Hardware Configuration

4.1. Clear Drive Alarms and Warnings
Clear all alarms and warnings on the Yaskawa Drive before connecting with EtherCAT.
e The most common alarms are addressed in this section.
e For alarms not addressed in this document, refer to the product’s user’s manuals for corrective actions.
o For Sigma-5 user’s manuals, refer to “Appendix B: User’s Manuals”.
e Alarms are indicated in SigmaWin (refer to SigmaWin’s user’s manuals for instructions)
o Ifthe drive has a 7-segment status display, the alarms/warnings flash on the display.

41.1. Parameter Reset

e The parameters should be reset to start with the default parameters.
e Execute Parameter Initialize using SigmaWin.

4.1.2. Absolute Encoder Setup

e Clears alarm “Encoder backup error” (A.081)
e Possible solutions:
o Configure absolute encoder for incremental operation.
= Set Pn002.2 =1 though SigmaWin.
o Use SigmaWin to reset the absolute encoder.
= Example for SGDV: “Appendix D: Reset Absolute Encoder Using SigmaWin”
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4.1.3. Overtravel Setup

Clears “Forward/reverse run prohibited”
o If the drive has a 7-segment LED status display, “Forward/reverse run prohibited” is indicated
by flashing “P”/*“n”
o “Forward/reverse run prohibited” is also indicated in SigmaWin.

Possible solutions:

o Make appropriate electrical connections the positive/negative overtravel inputs on the drive’s
CN1 connector
= Refer to the user’s manual for example I/O electrical connections.
o Use SigmaWin to disable the inputs.
= Example for SGDV: “Appendix E: Disable Overtravels Using SigmawWin”

4.2. Configure Motor and Drive

o For the first trial, start with just a single drive on the EtherCAT network.

e Secure the motor body so that it cannot move.

e Detach all load from motor shaft

e Execute motor jog through SigmaWin, forward and backwards 10 times, which:
o Checks motor wiring
o Isrequired for tuningless mode to detect tuning and set gains

4.3. Configure EtherCAT Network

o Topology: Connect a single Ethernet cable between Master Ethernet port and Slave “IN” port.
o No other devices (e.g. no network hubs) should be present in the EtherCAT network.
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5. Trial Motion Operation Using TwWinCAT
A step-by-step guide is shown here, which is similar to the eLearning module (eLM.Sigma5.01.CoE).
A video is also available at: http://youtu.be/NgHKjHeHxOw

5.1. Start TwinCAT System Manager
¢ Right-click the TwinCAT icon in the Windows System Tray.

b

e Select “System Manager’

B about TwinCAT...

BB rLc contral

0@ Realtime Settings
Router

Systemn
o
PLC

E Properties

;astart”J ] ) |J A 10:50am
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5.2.  Scan PC For EtherCAT Master Devices

¢ Right-click “T/O Devices”
e C(Click “Scan Devices...”

o If“Scan Devices...”

is grayed out:

= Click the Blue TwinCAT logo to put TwinCAT into Config Mode

. Untitled - TwinCAT System Manager
Flle Edit  Actions  Wiew Options Help

B Q &2ler e | & B

. ﬂ SYSTEM - Configuration
..... ' MC - Configuration
----- A PLC - Configuration
- ' I} - Configuratig

..... ’Eh ‘ Append

Murnber | Device

= pre

Click the Blue TwinCAT logo if

“Scan Devices...” is grayed out.

ﬁ“‘ Impart Device. ..
E Paste

Chrl+y
BB Paste with Links  Alt+Crrl+y

Ready

Right-click “I/O Devices”.

Click “Scan Devices...”

1]

[Local (134.237.100,101,1.1)

Config Mode
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e C(Click “OK”

. o Untitled - TwinCAT System Manager =]
File Edit Actions Wiew Options Help
IDEEE S0 222 B3 8 avddrni®e Qe @d
=Bl SYSTEM - Configuration Mumber | Device [ Type

--§E WC - Configuration

-5 PLC - Configuration

=1 110 - Corfiguration

B /0 Devices
----- i"ﬁ Mappings
& HIMT: Mot all tvpes of devices can be Found automatically
Cancel |
1| i

Ready [Local (134.237.100,101,1.1)  [epielgaee -
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o Deselect all items except the Ethernet adapter, then click “OK”
o If an Ethernet adapter does not appear here, the Ethernet adapter must be set up.
= See section 3.3. TWIinCAT Ethernet Adapter Setup above

. - Untitled - TwinCAT System Manager =]
File Edit Actions  Miew Options  Help

D@ &6 2R8 M3 Zavdd e 8Q 8 wee &
- SYSTEM - Canfiguration Number | Device [T

-8 MC - Configuration

! PLC - Canfiguration
= 170 - Configur PRI =] |
- BB T/0 Device
L Mappings

45}
i
[=}
=

Unselsct &1 |

1]
Ready | Local (134, 237.100.101.1.1) | falelglytall{i alal=

[ | |
Doc#: AN.MTN.03 Yaskawa America, Inc. Drives & Motion Division ©2014 October 31, 2014 Page 13 of 48



% YASKAWA

Product: Yaskawa Servodrives with CANopen over EtherCAT Doc#: AN.MTN.03

Title: EtherCAT Servo Drive Quick Start Guide

o The EtherCAT adapter should now appear on the left side of TwinCAT System Manager (below).
o If the EtherCAT adapter does not appear as shown in the image (Example: “RT Ethernet”
appears instead), either of the following might be true:
= Slave device not connected to Master
e Check cabling and that slave is powered on
= Autoscan could not find the EtherCAT adapter, so it must be added manually
o See “Appendix F: Adding EtherCAT Adapter Manually”

. o Untitled - TwinCAT System Manag

File Edit Actions Mew Cptions He

|IDr@d| &k & B

=-Bll 5vsTEM - Configuration
- B MC - Corfiguration

B pLC - Configuration

El! L/ - Configuration

Elﬁ I/ Devices
- [#-7% Device 1 (EtherCAT
-8 Mappings

Server [Pork) | Timestamp

Ready
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5.3. Scan Network For EtherCAT Slave Devices
o Click “Yes”
o If the EtherCAT adapter was added manually, right click on “Device 1 (EtherCAT)”
= Select “Scan Boxes...” (not pictured)

* Then proceed to click “Yes”.

. - Untitled - TwinCAT System Manager | (O] x|
File Edit Actions Wiew Options Help
D@l Sk 2ns #d (8 asddene|2Q2easte &l
=Bl SYSTEM - Configuration Mumber | Device | Type
- HB MC - Configuration
B PLC - Configuration
E|' 10 - Configuration
E| ﬁ I/C Devices
== Device 1 (EtherCAT)
LB Mappings
@ Scan for boxes
w |
1| | i
Server (Port) | Timestamp | Message |
Ready | Local {134.237.100,101.1.1)  [ellylitalla
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e Click “Yes”
o NC-Configuration is the “Numeric Control” function of TwinCAT.
= This allows basic drive functions using the TwWinCAT GUI like Jog.

. o Untitled - TwinCAT System Manager =]
File Edit Actions Wiew Options Help
IDESHE &G0 RS ad = avdd e e 2Qelsse @l
Bl 5vSTEM - Configuration : | - : -]
: ' MC - Configuration EMNEera | Adapter I EtherCAT I Online I CaE - Dnllnel
- §A PLC - Confiquration .
= 1/0 - Configuration Hame: |Device 1 [EtherCAT) Id: I-I
=B 1jO Devices s [EtherCAT Adapter [Direct Mode]
: == Device 1 (EtherCAT)
LB Mappings Cormrnent: | ﬂ
TwinCAT System Manager E
@ EtherCAT drives found, Add drives ko NC-Configuration
Create symbals [
Mo
-
1 | F
Server (Pork) | Timestamp | Message |
Ready | Local {134.237.100.101.1.1) [elyiyeggilal
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e Click “No”
o Clicking “Yes” will not cause any problems, but the program performs additional unnecessary
functions (delay occurs) for motion control.
o Free Run is a mode that is used to control 1/0, which is not necessary for motion control.

. o Untitled - TwinCAT System Manager _ O]

File Edit Actions Wiew Options Help
IDEel|EE | 2e2 @ = avdd et e e Qe @d
General |.~’-‘«da|:uter| EtherCAT | Online | CoE - Online |

=-B SYSTEM - Canfiguration
=88 HC - Configuration

= __ L‘?:s_';;j‘fsvﬁ Name: [Devics 1 EthertAT) ¢ i
+ MC-Task 1-Image Tupe: IEtherE.f-‘«T Adapter [Direct Mode]
&) Tables
Elgti Les Comment: d
- s 1
! PLiZ - Configuration
----- 5 con - Couratn
EI- If0r - Configuration ;I
Eﬁ EES @ Activate Free Run
1% Device 1 (EtherCAT) Create symbals [
i Device 1-Image
-I- Device 1-Image-Info Yes

- T Inputs

- @ Qutputs

H-§ InfoData

[‘" Drive 1 {3GDY-E1 CoE Drive)
&8 Mappings

5----{ﬁ MC-Task 1 3AF - Device 1 (EtherCAT)

Ready | Local {134.237.100.101.1.1) [elyiyeggilal
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5.4. Start Communications

e From the Actions menu, select “Activate Configuration...”

o This step must be performed every time after the configuration is modified.

i+ Untitled - TwinCAT 5ystem Manager
| O & @@ Genera ot lmm B R ® R | E QA R e @3
ove o Check Configuration Ctrl+H
L RO | octivate Configuration... ENTE R (ot | Etheia] | Online | Cof - Oriine |
E|---. & SetfReset TWinCAT ko Run Mode...  Chrl+F4 o |1—
. % SetfReset TwinCAT o Config Mode...  Shift-F4 [EtherCAT Adapter (Direct Made)
: ‘E} Reload Devices F4
= [
Q Choose Target System... F&
! PLC Read Target Server Versions..,
----- 1 Car
|-__-|..- oo |Jpdate Bus Coupler/IP Link Firmware, .. _I
] -
Elﬁ Access Bus Coupler/IP Link Register. ..
B~ |Update EtherCAT FPGA via LPTx, .. I- Dizabled Create symbals I-
Export XML Description. .. Chrl+E
Import XML Description. .. Chrl+I
Check Variable Links
[+-f., Drive 1 {SE0Y-E1 CoE Drive)
I'_—'I--i"'ﬁ Mappings
g MC-Task 1 SAF - Device 1 (EtherCAT)
dl [ ]
Activabe configuration | Local (134.237,100,101,1,1)  [eGItiefiletely

] |
Doc#: AN.MTN.03 Yaskawa America, Inc. Drives & Motion Division ©2014 October 31, 2014 Page 18 of 48



% YASKAWA

Product: Yaskawa Servodrives with CANopen over EtherCAT Doc#: AN.MTN.03

Title: EtherCAT Servo Drive Quick Start Guide

e C(Click “OK”

. - Untitled - TwinCAT System Manager =]
File Edit Actions  Miew Options  Help

D E & E| $BRR Md =

- SYSTEM - Canfiguration

E|' M - Configuration

=B MC-Task 1 S4F :

B NC-Task 1 5B Marng: IDewce1 [EtherCaT) I: |1

=} NC-Task 1-Image e [EtherCAT Adapter Direct Made]

{7] Tables
EI--:.a Axes LCamment; ;I

[+ Azis 1
B PLC - Configuration

----- ¥ Cam - Configuration TwinCAT System Manager <]

v AR BABE BQ 2w €0

General | Adapter | EtherCAT | Online | CoE - Online |

EI. I - Configuration LI
Elﬁ I/ Devices Activate Configuration
.= Device 1 (EtherCAT) {0ld Configurations will be overwritten! ) Create symbals [

----- == Device 1-Image

=¥ Device 1-Image-Info

- T Inputs

G- @ Qutputs

H-§ InfoData

[‘" Drive 1 {3G0Y-E1 CoE Drive)
E--ﬁ'ﬁ Mappings

LB NC-Task | SAF - Device 1 (EtherCAT)

Cancel |

Ready | Local (134,237,100,101.1.1) (et -

[ | |
Doc#: AN.MTN.03 Yaskawa America, Inc. Drives & Motion Division ©2014 October 31, 2014 Page 19 of 48



% YASKAWA

Product: Yaskawa Servodrives with CANopen over EtherCAT Doc#: AN.MTN.03

Title: EtherCAT Servo Drive Quick Start Guide

e C(Click “OK”
o This will start the realtime communications.

. o Untitled - TwinCAT System Manager M =[E3

File Edit Actions Wiew Options Help

Dl SRS @Bd (B avdaase e 2Qewdeed
General | Adapter | EtherCAT | Online | CoE - Oniine |

=-B SYSTEM - Canfiguration
=88 HC - Configuration

- __ L‘,a:s_l;;infsvﬁ Hame: {Device 1 [EtherCAT) Ia [i
=§ NC-Task 1-Image Type: IEtherE.f-‘«T Adapter [Direct Mode]
ifT7] Tables
Elgta Axes Cornment; d
- s 1
B PLC - Configuration
----- B Can - Cnfgratn
EI--- I - Configuration LI

Eﬁ I/ Devices @ Restart TwinAT System in Fun Mode

|- === Device 1 (EtherCAT) Create spmbals [~
-I- Device 1-Image
-I- Device 1-Image-Info Cancel |

%T Inputs

‘l Outputs

f-§ InfoData

il Drive 1 {SGOY-E1 CoE Drive)

v

I'_—'I--i"ﬁ Mappings
-EE MC-Task 1 SAF - Device 1 (EtherCAT)

Ready | Local {134.237.100.101.1.1) [elyiyeggilal
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5.5. Test Motion
e In “NC — Configuration”, select “Axis 1.
o Select the “Online” tab.
e Press the “Set” button.
e Press the “All” button.

, o Untitled - TwinCAT System Manager 10| x|
File Edit Actions Wiew Options Help
DEsE| SE] RS |(=eaydoas e e 2Qees e @l :
- Bl 5STEM - Configuration : : , . . -
=1 _ . : enera ettings | Farameter | Dynamics riline ctions oapli onmpensation
=] ' W - Configuration G s P D S0 Coupl >
=-[B3 NC-Task 1 SAF : .
Setpoint Position: [ram]
NG Tk 59 S 11012.7402 | 110127402
~1ask -image Lag Distance [mindmax]:  [mm] Actual Yelocity: [mm/z] Setpoint Yelociy:  [mm.s]
i[7] Tables = 2 £ 2
N | 0.0000 (0.000,0.000) | 0.0033 | 0.0000
i
"H‘ Ais 1 Owermide: [%] Tatal / Conbrol Output: [%] Eror:
B FLC - Corfiguration | nooon s | 000/ 000% | 0 [0%0)
B8 Cam - Configuration x| atuz [phys. | — Enabling
=1 1) - Corfiguration
Elﬁ 10 Devices " Contraller 0k | Coupled Mods [__Controler
5. == Device 2 (EtherCaT) I” FeedFu :n ;argn: Pz i— ;; 4B
.adm Device 2-Image [ FeedBw Cancel | nFos. fiangs S 15
g ?eviie 2-Image-Info Ovemide [%]: Reference Velocity: [riirrid]
- riputs
‘l Outputs IEI Al |2ZDD H
InfoData Target Velocity: [mm.s]
f1. Drive 1 {SGOY-E1 CoE Drive) |c| H ||:|
I'_—'I--ﬁ'ﬁ Mappings
@ g MC-Task 1 SAF - Device 2 (EtherCaT —— — + ++ —
& NC-Task 1 SAF - Device 2 (EtherCAT
Fi | _F2| FalF4 Fg | _F9
4] | ©
Server (Port) I Timestamp I [essage I ill

€ TwinCAT Syt 8202012 3:02:01 PM 515 ms
€ TwinCAT Syst... B2/2012 3:01:59 PM 437 ms

Starting COM Server TcEventLog

Ready

TCRTIME Serwer started: TCRTIME.

ger !

[Local (127.255.255.1.1.1)
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o The “Ready” box will automatically change to a checked box, and the servo enables.

i Untitled - TWinCAT System Manager

File Edit Actions Wiew ©Options Help

=gl x|

EEr e R R

e v H B BB BQE | ee" &1

(- 5¥STEM - Configuration
=B MC - Configuration
=1-[BI MC-Task 1 S4F
NC-Task 1 SYE
== NC-Task 1-Image
w{T7] Tables
E:_i Oxes
-l s 1

- PLC - Configuration

Zam - Configuration
=i 110 - Configuration
=B {0 Devices
E1-=% Device 2 (EtherCAT)
isdn Device 2-Image
-=f= Device 2-Image-Info
%7 Inputs
- Outputs
#-% InfoData
f‘” Drive 1 {5EDW-E1 CoE Drive)
=& Mappings

i"ﬁ MC-Task 1 SAF - Device 2 (EtherCAT
gl NC-Task 1 SAF - Device 2 (EtherCaT

< | ©

Generall Settingsl Earameterl Dunamics  Online IEunctinnSI Qnuplingl Cnmpen&atinnl

Ny 11012.7401

Setpoint Pozition: [rrirn]
11012.7401

Lag Distance [mindmax):  [mm] Actual Velocity: [mmdz] Setpaint Welocity:  [mmds]
| 0.0000 (-0.000, 0.002) | 00019 | 0.0000
Override: [%] Total / Cantrol Dutput: — [%] Ermor:

100.0000 % | 000/ 000% | 0 [0=0]

Statuz [log.] Statuz [phys.] Enabling

v Feady m ving || I Coupled Mode ¥ Controller
[ Calibrated Mowing Fu [~ In Target Pos. v FeedFw
[~ HasJob [~ Moving Bw [" InPos. Range ¥ Feed Bw
Cantroller Kv-Factar: [mrndzdmam] Beference Yelocity: [rmnds]
[ 3 Jze00
Target Position: [rnirn] Target Yelocity: [z

[0 b

| f| A A
F1 | F2| F3| F4 Fe | _F9

Server (Port) | Tirmestamp

| Message I

9 TwinCAT Syst... 5/2/2017 3:02:01 PM 515 ms
€ TwinCaT Syst,.. 8/2/2012 3:01:59 PM 437 ms

Ready

Skarting COM Server TcEventLogger !
TCRTIME Server starbed: TCRTIME,

RTime 5%

N R

[Local f127.255,255.1.1.1)

Doc#: AN.MTN.03

Yaskawa America, Inc. Drives & Motion Division ©2014

October 31, 2014 Page 22 of 48



% YASKAWA

Product: Yaskawa Servodrives with CANopen over EtherCAT Doc#: AN.MTN.03

Title: EtherCAT Servo Drive Quick Start Guide

e Select the “Functions” tab.

o Select the “Start/Stop Sequence” Start Mode.

e Enter “100” for “Target Position” and “Target Velocity”.
e  Press the “Start” button.

o The motor will move, stop, repeat.

i Untitled - TWinCAT System Manager - 101 x|

File Edit Actions Wiew ©Options Help
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5.6.

Doc#: AN.MTN.03

Verify Motion

e Connect to the Yaskawa Drive with SigmaWin

e Select “Trace(T)...” from the “Trace(T)” menu option
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e Press “Setup”

= Trace AXIS#1[]

j | | | | | | | | | E‘;:J Hlstl:lrl:lll | d _. ............... SEtup.\.
Trigger setting ]Data |wo | Vi I'J
Trigger Conditions | Trigoer Target | Trigoer Level | Trigoer Type i‘ |—’ J
| Trigger &
Pre-triaoer Trigger B -
| < | b

Doc#: AN.MTN.03

Yaskawa America, Inc. Drives & Motion Division ©2014 October 31, 2014

|
Page 25 of 48




% YASKAWA

Product: Yaskawa Servodrives with CANopen over EtherCAT Doc#: AN.MTN.03

Title: EtherCAT Servo Drive Quick Start Guide

e From the “Auto Setting” dropdown, select “Checks position reference.”
e Press the “Set” button.

e Change “Sampling Time” to 1500.

e Check other items as seen in the image below.

e Press “OK”.

Trace Setting x|
22|
ampling Setting
Auto Setting | Checks postion reference. j Set Sampling Timi I 1500 :II us] =1000 = |:15EIEI.DIZID [m=]
Monitars postioning completion (Fwed and Rew). A;
— Trace Chiect SgChecks speed reference. ey
Monitors positioning (From the start). n trace [ The thne geguired to trace will be reduced to & half.)
Checks gain switching when motaor is stopped. =
vanalog Trame - dLio—|
Data 1 Position Reference Speed | I_| VI [min-1] 1101 JCOIN hd II:| "I
Data 2 Taorgque Reference -] ||:| 'I [%] 10 2 MEAR [ ||:| 'I
Data 3 Feedback Speed =] tmin-11 s Unsetting | [
— Trigger setting
Trigger Conditions ITrigger A ORB j Pre-trigoer 10 _:I [35]
Tricger A Trigger B
Trigoer Target IPDSi‘tiDI‘I Reference Speed j Trigger Target IPDSi‘tiDn Referencesgeed -
Trigger Level I g _|: [tmin-1] Trigger Lewvel I -5 _Ij mirg1]
Tricger Type IJ‘ Rizing Edge j Triger Type |1p Faliing Edge j
‘v7
[ Display options ISeﬂIing time =l oK | Cancel
[ | |
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e Press “Start”
e Wait for acquisition to complete.
o If acquisition does not complete after 10 seconds, change trigger conditions.
e  Check “Position Reference Speed” (green line) for discontinuities.
o “Position Reference Speed” is the difference between 2 position commands received by the
Yaskawa Drive.
o This will be updated every 2ms.
= 2ms is the default TWinCAT EtherCAT communication cycle.
o Adiscontinuity would appear as:
= Position Reference Speed dropping from a non-zero value to zero for a 2ms duration
= Torque Reference spiking not related to accel/decel, for a 2ms duration
o If discontinuities are apparent, see “Appendix K: Discontinuities During Motion” for

troubleshooting.
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2|a| 8| el alaf ®f & Riiwier | K cvamorts| [ Solin
]i

Trgger sesng |pata |10 |

T’P_.WJ— | Trgger Target | Togger Level | Trgges Type
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5.7.  Conclusion
If interrupted motion is suspected due to audible noise, verify by capturing additional SigmaWin traces.
o If interrupted motion is captured, see “Appendix K: Discontinuities During Motion” for
troubleshooting.
If discontinuities are not apparent in the SigmaWin trace, quick start procedure is complete.
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Appendix A:  Yaskawa ESI Files
o ESI files for Yaskawa EtherCAT servos are available for download from Yaskawa.com.
o For Sigma-5 SGDV, the document number is: Yaskawa_CoE_ESI_Files
o ESI files can contain device descriptions of many different versions or one version.
o SGDV-OCAO01A
= Yaskawa SGDV-E1_CoE rev5.00.xml & Yaskawa SGDV-E5_CoE rev5.00.xml
contain device descriptions for:

e FW1.00
e FW200
e FW3.01
e FW3.05
e FW4.00
e FWH5.00

= Yaskawa_SGDV-E1_CoE_rev5.04.xml & Yaskawa_SGDV-E1_CoE_rev5.04.xml
contain the device description for:
e FWH5.04

[ | |
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Appendix B:  User’s Manuals
Sigma-5:
e X-V Series User’s Manual Design and Maintenance Command Option Attachable Type
o Yaskawa.com document number: SIEPS80000060
e Y-V Series User’s Manual EtherCAT (CoE) Network Module
o Yaskawa.com document number: SIEPC72082904
e SigmaWin+ X-V Component Online Manual
o Installed with SigmaWin (Yaskawa.com document number: JZSP-WP002)
o File name: SigmaWinFV.pdf

[ | |
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Appendix C:  TwinCAT Ethernet Adapter Setup

e Start TwinCAT System Manager
o Right-click the TWinCAT icon in the Windows System Tray.

o Select “System Manager”

B about TwinCAT...

@Lo

0@ Realtime Settings
Router

Syskem
10
PLC

ﬂ Properties

start ||| % 1| ) 1l || BE 1050am
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e Iftheicon is not blue, change TwinCAT to Config mode:

o Select “System”

o Select “Config mode”

B About TwinCAT. ..

EI Log View
. Swskem Manager

88 p o

.0@ Realtige Fettings
Ra

10
PLC

Properties
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e Select “Options”

o Select “Show Real Time Ethernet Compatible Devices...”

i Untitled - TwinCAT System Manazer

File Edit Actions Wiew | Options

JD@@E|§[ Language bh
B 5vSTEM - Configurat
BB nC - Configuration

2% ® % B Q 2 % @
Add Yariable Tvpe... [ Type

Sawe lser; Types, ..

- PLC - Configuration

E' I/ - Configuration Load Wser Types...

|7 Check PLC Project Changes
|7 Open Logger Automatically
|7 Open Last Used File
|7 Select Last Tree Element
|7 Generake BAK-File
|7 Auko Save to Target

Show Full document path

Show Real Time Ethernet Compatible Devi
Change PEMELS Base Address, .,

Edit Terminal Tvpes, ..

1| | i

Server (Port) | Timestamp | Message I
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o Select the Ethernet adapter listed under “Compatible devices”

o Incompatible devices may be selected, but likely results in undesired performance such as

motion that is not smooth.

e Press the “Install” button.

o  When installation is complete, the Ethernet adapter will appear under “Installed and ready to

use devices” as shown below.

Installation of TwinCAT RT-Ethernet Adapters |
— Ethemneat Adapters Update List |
=B Installed and ready to use devices
R - kL ocal Area Connectinn - TwinCAT-Intel PCI Ethermet Adapter Iristall |
- E@ Compatible devices Bind |
@ Incompatible devices
L E® Disabled devi :
S Disabled devices Ethernet adapter not shown Unibine |
under “Compatible devices” I Show Bindings
(it is already installed in this image)
] |

Doc#: AN.MTN.03 Yaskawa America, Inc. Drives & Motion Division ©2014

October 31, 2014

Page 34 of 48



% YASKAWA

Product: Yaskawa Servodrives with CANopen over EtherCAT Doc#: AN.MTN.03

Title: EtherCAT Servo Drive Quick Start Guide

Appendix D:  Reset Absolute Encoder Using SigmaWin
The below information is in:
e SigmaWin X-V Component Online Manual
o File name: SigmaWinFV.pdf
o Thisis installed with SigmaWin
o Section 4.4.2
4.4.2 Setting the Absolute Encoder

B |Initializing the Absolute Encoder

/A WARNING

The absolute encoder setup function resets the multi-turn counter and the encoder
alarms for a connected serial absolute encoder.

If the absolute encoder’s multi-turn counter 15 reset to zero, the previously defined
mechanical system will change to a different coordinate system.

Operating the machine in this state is extremely dangerous. Failure to observe this
warmng may result in personal injury and/or damage to the machine. Be sure to reset
the zero point for the mechanical system after the encoder has been successfully set
up.

Set up the absolute encoder in the following cases:

+ At initial machine startup

* When an "Encoder Backup Alarm" has occurred

+ When the SERVOPACK power has been turned off, and the encoder cable removed.

The absolute encoder can only be set up while the servo 1s off. Turn the power back on after

the encoder has been successfully set up.

Set up the absolute encoder using the following procedure.

1. Inthe SigmaWin+ Z-V component main window, click Setup, point to Set Absolute
Encoder and click Reset Absolute Encoder. A warning message appears confirming
if vou want to continue the processing.

& WARNING

Thee Aboshis Eeoder Sebup Tunclion ressts the mdki-lum

smnunt of Ehe connected serkd -t abao e ancodee s el

a% sncoder Aams from he PC.

(i irva 1 e muli-brn b "0, Ehe
mechanicel sy stem vl go to & pasion data 2y stem dfferng from
et e ardi o .

Cperang i tis shete i . {htne
wOkE BABE, e 18R iUy 10 pars0n 0F g o M Achined.
B sure fo reaed the zero poik of the machine atter comaletng
Ihiz processs.

Click Cancel to return to the main window without resetting the absolute encoder.
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2. Click Continue, and the Absolute encoder Setup box appears.

Absolute encoder - Setup AX1S#41 |

Perform abaclute snocoder ssiup under the folowing crcunstance:s:

1. At firat stort-up of the machine

2.%hen an encoder backup slsrm® has been generstacd

3. After the Sarvopack povwar has been urned OFF and the ancoder
cahble removed
Lpsolut= encoder setup can only be performed with the Restart power
atter zetup processing & complete.

Alarm name }\brmal

The Alarm Name box displays the code and name of the alarm that is oceurring now.

3. Click Execute setting, and a verification message appears confirming if you want to

continue although the coordinate system will change.

Setup Verification

A CAUTION

Upom execition 0T processing, e mut-uen data weibin the
alE0iLie encodet i reset to 0" &nd the mechanical system wil
G0 10 positon dats system dirfesent Troen el usesd Lngil ncewy .

Cancel |

Click Cancel to return to the previous window without resetting the absolute encoder.

Continue procsssing?

4. Click Continue to set up the encoder.

<If Setup is Unsuccessful>
If setting up is attempted with the servo ON, a reset conditions error oceurs, and

the processing is aborted.

Servo OM now,
Turn the Servo OFF when resetting the absoluie encadsr.

Click OK to return to the main window,
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Appendix E:  Disable Overtravels Using SigmaWin

The information below contains resources to assist in changing Pn50A = 8xxx, and Pn50B = xxx8.

The below information is in multiple sources:

e -V Series User’s Manual Design and Maintenance Command Option Attachable Type
o Yaskawa.com document number: SIEPS80000060
o Section 4.2.3 Part (2)

e SigmaWin X-V Component Online Manual
o File name: SigmaWinFV.pdf
o This s installed with SigmaWin
o Section4.1.2

(2) Overtravel Function Setting

Parameters Pn50A and PnS0B can be set to enable or disable the overtravel function.

If the avertravel function is not used, no wiring for overtravel input signals will be required.

; When -
Parameter Meaning Enabled Classification
n.1000O Inputs the Forward Run Prohibited (P-OT) signal from
[Factory setting] | CN1-7.
Pn50A - — .
n.8000 Disables the Forward Run Prohibited (P-OT) signal.
' Allows constant forward rotation.
_ i After restart Setup
n.oo0gz2 Inputs the Reverse Run Prohibited (N-OT) signal from
[Factory setting] | CN1-8.
Pn50B
n.0008 Disab_les the Rever&-_e Run Prqhibited (N-OT) signal.
Allows constant reverse rotation.

A parameter can be used to re-allocate input connector number for the P-OT and N-OT signals. Referto 3.3./

Input Signal Allocations for details.
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4.1.2 Editing Parameters Online
Parameters can be viewed or edited in the Online Parameter Editing window.

@ * Walues edited in the Online Parameter Editing box are also immediately changed in the
SERVOPACE.
= If the power to the SEEVOPACE is turned off or the communication between the SERVO-
PACE and the SizmaWin+ is intermpted while editing parameters online, the edited val-
ues will not be saved in the SERVOPACE.
» Safety Module parameters (Pocxx) cannot be set or edited in the Online Parameter Editng
o

Edit parameters online using the following procedure.
1. In the SigmaWint+ Z-V component main window, click Parameters and then click
Edit Online Parameters. The Online Parameter Editing box appears. The previcusly

saved parameter settings will be displayed.
[ 7t arannctor satiog Axis_ |
T
i@ ez R

.l.|.l|.L|.l .

'I'I"ITI"IT
e [ (rirneg |(000)

Pridd  [Specd Loop Gain

.I.I.I.IJ.I.I. E

- DEHUH

¥ 1'r|1r| r|§
it (012 {rirmed [|ICHIO00

Fridd  Foesd Loeop Indesgral Times Sonstant

EARIEAN AR
Lindk Odims (minas (15512000

[P0 Beseic Funchion Seec Swtch 0

lilil .

viv|viw
Unit [ 1%
Fn2E  Eeclionic Gear Rsfio chumerior
ik LIL .i.IL .l.I.l.IJ.I.l. Y

LAEIEIEIREIEIRE IR S|

Lirit (minme) [(1-1073FHE24)

v | r

Onlineg Parameter Editing Box
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ra

To change the values of the settings. click the setting arrows to raise or lower the value.
If an vpper or lower limit 1s displayed. make sure that the setting 1s within the linut.
Modified values are also immediately changed in the SERVOPACK.
Click Setup to view different parameters.
T —— E x|
B akgned Nty Crive Parareter B

Dukg

Ho In-’- Iut ]

PN Meas Mam -~ =, .
P10 Somed Looo G 0.1H: =

FriD  Sosed Loco learsd Ta Corpaet 00 e el g

AN B Funchon Seect Sxeh : -ﬁ ..PE:..
ProE Bechionc Gesr RAs0 e dor) - -

< i3]

o | e |

3. Click Set to view a parameter other than the "Moment of Inertia Ratio."

Parameters st _K_q
Swecta pseaneler
(Saloct the coererthy hghlied paramctar)
W |nsms [re  [a]
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4. Select the parameter to be edited. and click OK.

Set Pyameters _ﬁl
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S

5. Ifthere are still parameters to be edited. click Set for the parameter to be edited and set
these in the same manner as the first parameter.

Set Parameters x|
S8 008 1 AL 10 B QR ) 11 e CTiS Prearetss E084
Dakg
o = | e |
FrAQa  Lxt Notch Pite Pimamey e L
Pram 124 hotch P Dosty o y
PrADT  SossdLoco Ftersl Tnacoretst  007e: =
Ard) | Besic Funchon Seiect Sych O - e
AE  Bachonic Cesr RatoMeuny s
- 12 LDeletes the parameter
R I ot ' displayed at left.
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To view other parameters, click Del to delete the currently displayed parameter and
then click Set.

6. Click OK when parameter setting is complete.

47 Online: Parameter Editing AXTS#1

Prd09 1t Hotch Fer Fraguency

LARARARAR
Lt |Hz (minomes) | CE0-50000

PreoB st Motch Fher Depth

a | a e e s
o wTnlnl
[} 1.

Lnit IWMMMJIW

Priiot  Spesd Locp Integr sl Time Constant

TI tltl TITI
Unit (007 fmireme | (1551 200)

Frond  Basic Funclion Select Switch 0

Lnit (miremex | (1-10T3741524)

7. To change the values of the settings, click the sefting arrows to raise or lower the value.
If an upper or lower limit is displayed, make sure that the setting is within the limait.
Modified values are also immediately changed in the SERVOPACK.

Note: The drive must be reset (SigmaWin Software Reset or cycle power) for the settings in Pn50A and Pn50B
to take effect.
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Appendix F:  Adding EtherCAT Adapter Manually

e In TwinCAT System Manager, right click “I/O Devices” under “I/O Configuration”.
o Select “Append Device...”

. Untitled - TwinCAT System Manager =10l x|
File Edit Actions Wiew Options Help

IDreHd &G + 2252 4H s | =
- SYSTEM - Configuration T

4 M - Configuration

B PLC - Configuration

B Cam - Canfiguration

=B 10 - Configuration

1/ Devicpe
@l Mappings M

[ Import Device. ..

By el

ii#fﬁ@i Jt-\@'|%|@

| Device | Tvpe

N

o t .
“u Scan Devices. .

B paste Chrl+Y
BB Paste with Links Alt+Chrl+y

al | 0

|cal (10,285,215

Ready

[ | |
Doc#: AN.MTN.03 Yaskawa America, Inc. Drives & Motion Division ©2014 October 31, 2014 Page 41 of 48



% YASKAWA

Product: Yaskawa Servodrives with CANopen over EtherCAT Doc#: AN.MTN.03

Title: EtherCAT Servo Drive Quick Start Guide

e Select “EtherCAT” under the “EtherCAT” category.
e Press “Ok™.
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Appendix G:  TwinCAT Real Time Usage
e To determine if the IPC’s CPU is insufficient, view the Real Time Usage in TwinCAT
o Under “SYSTEM — Configuration”, select “Real-Time Settings”.
o Select the “Online” tab.
o Real Time Usage is displayed on the plot.
* A Real Time Usage that exceeds 80% at any time indicates that the IPC’s CPU is
insufficient.
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Appendix H:  Checking Distributed Clocks

The settings for the Distributed Clock on the Yaskawa Drive can be modified.

e Select the Yaskawa Drive in TwWinCAT System Manager

e Select the “DC” tab.

e Select the DC method from the “Operation Mode:” dropdown.
e For the Sigma-5 SGDV, the default setting is “DC for synchronization” (DC is enabled)
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Appendix I:  Checking Cycle Time
[ )

To check the EtherCAT communication cycle time
o Select “NC-Task 1 SAF”
o Select the “Task” tab

o Check that the non-editable field after “Cycle ticks:” reads as “2.000 ms”
If the value is not 2.000 ms, then modify the Cycle ticks.
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Appendix J:

Disabling TwinCAT Position Monitoring

o TwinCAT’s default position monitoring is designed for low resolution encoders.
o TwinCAT position errors occur during normal testing operation for Yaskawa drives

e Disable TwinCAT’s position monitoring for test operation.
o Set TwinCAT into Run mode
o Select “Axis 1” from the “NC — Configuration”

o Select the “Parameter” tab

o Select “False” from the dropdown menus for:

= Position Lag Monitoring

= Position Range Monitoring

= Target Position Monitoring

o Highlight each “False” selection (control-click the 3 items until they are highlighted)

o Press the “Download” button
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o Reset the error caused by position monitoring

o Select the “Online” tab
o Press the “F8” button
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Appendix K:  Discontinuities During Motion
If the following Symptoms are apparent, investigate the items in the “Investigative Items” list below.
Symptoms:
o Discontinuities are apparent during motion
e Alarm A.All or A.A12 occurs
e A TwinCAT error occurs
Investigative Items:
e Disable TwinCAT position monitoring
o See “Appendix J: Disabling TwWinCAT Position Monitoring”
e The NIC might be incompatible.
o See “2.1 Hardware”
e Try adifferent Ethernet port on the IPC.
e Try adifferent IPC.
e Check that Distributed Clocks are enabled.
o See “Appendix H: Checking Distributed Clocks”
e Check for Shielded Ethernet cable used for communications.
e Check for Line Topology (remove any devices between Master and Slave).
o Check that SigmaWin or Digital Operator Jog function with no load is OK.
o Set EtherCAT cycle time to 2ms (TwinCAT SAF timing default).
o See “Appendix I: Checking Cycle Time” for details on how to set cycle time.
e Increase Task priority in TWinCAT.
e Tryusing 3 meter to 10 meter Shielded Ethernet cable.
e Try using latest firmware for EtherCAT slave.
o Check that the cable is plugged into the IN port of the slave.
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