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Application Note

Yaskawa CANopen over EtherCAT Servo Drives with TwinCAT

Applicable Products:
Sigma-5 CANopen over EtherCAT
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1. About This Document
This document contains the setup procedure of hardware and software to perform basic operation of Yaskawa
CANopen over EtherCAT Servo Drives with Beckhoff TwinCAT, with additional setup options.

Yaskawa SGDV
with EtherCAT Computer .
. TwinCAT
option module (Ex: Beckhoff IPC . .
(Ex: SGDV with C6920-0040) (Ex: v.2.11 R3, Build 2220)
CoE module)

This document’s purposes are as follows:
¢ Provide additional setup options beyond the setup described in the quick start guide (document number
AN.MTN.03).
e Provide procedures in TwWinCAT to utilize Yaskawa Drive features
¢ Provide additional details and purposes for selection of settings that are not addressed in the quick start
guide.

This document’s purpose does not include:
e How to create and run a sample TwinCAT PLC program.
o An elLearning Module (Document eLM.Sigma5.01.CoE) is available with that purpose.

The intended audience for this document is as follows:
e Master Developers who desire additional setup options for setting up a TwinCAT system beyond the
setup described in the quick start guide.
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o Machine builders using TwWinCAT with Yaskawa Drives.

TwinCAT screenshots in this document may vary for different versions of TwinCAT.
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2. Abbreviations

e CoE

o ECAT
e ESI

e GUI

e |PC

e NIC

e OS

¢ RAM
e USB
e XML

Doc#: ENG.09.126. MTN

CANopen over EtherCAT
EtherCAT

EtherCAT Slave Information
Graphical User Interface
Industrial PC

Network Interface Card
Operating System
Random-Access Memory
Universal Serial Bus
Extended Markup Language

Profile for motion control

Industrial communication protocol

File with slave device descriptions, utilized by masters
Screen that allows interaction

Computer designed for industrial use

(EtherCAT) Ethernet PC card

Examples: Windows 7, Linux, Mac OS X

PC Hardware for computer data storage

PC Hardware communication interface

(EtherCAT) File containing device info. Same as ESI
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3. Prerequisites

3.1. Hardware

e Yaskawa CANopen over EtherCAT Servo Drive
o SGDV with SGDV-OCAQ01A
e USB Communications Cable
o Use Yaskawa USB cable to avoid communication issues
= Yaskawa Part number JZSP-CVS06-02-E
= Industrial cable that includes 2 ferrite cores and is shielded
o Connects Yaskawa drive to host PC running SigmaWin+, which allows:
= Verification of Target Position each EtherCAT cycle
= Setting drive parameters
= Issuing drive functions
e For SGDV drives, Digital Operator (optional but recommended, otherwise use CoE or SigmaWin):
o Part number JUSP-OP05A-1-E
o Use to set parameters and perform functions quickly
o Cannot be used to verify Target Position each EtherCAT cycle.
e Ethernet cable
o Cat5e Shielded Twisted-Pair is recommended
o Unshielded Ethernet cables may result in A.A12 and A.A11 alarms due to noise interference
e Windows PC:
o TwinCAT-compatible NIC
= See “Appendix B: TwWinCAT Compatible NICs” for NIC specifications
= The NIC can be onboard or an add-on (PCI, PCI-Express, etc.)
o Processor Type & RAM
= Depends on the following factors:
e Number of axes (more axes requires faster processor)
e Cycle time (faster cycle time requires faster processors)
e Load on processor from other programs
e TwinCAT 2 or TwinCAT 3 (TwinCAT 2 requires less processing power)
= Beckhoff specifies “TwinCAT 3 performance class” for all their IPCs.
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o This rating gives users a rough quantitative comparison of performance
between Beckhoff IPCs.

e More information:
http://www.beckhoff.com/english.asp?twincat/twincat-3-platform-classific

ation.htm
= Example: For 1 axis at 1ms cycle time using TwinCAT 2 on Windows XP 32-bit, this
system has been successfully run on a PC with Intel Celeron M, 800MHz, 480MB
RAM.
= To determine if a more powerful processor is necessary, while running the system,
check TwinCAT’s runtime %.
e See “Appendix M: TwinCAT Real Time Usage”.
o Any one of the following types of PC:
= Beckhoff IPC
e Not required to run TwinCAT
e Guaranteed to run TwinCAT
o Not commercially available (Longer lead time than commercially available
PCs)
e Rated by Beckhoff using “TwinCAT 3 performance class”
= Non-Beckhoff IPC
e Many IPCs contain an Intel NIC. Check the [PC’s specifications.
o Example Non-Beckhoff IPC: Advantech
= Desktop PC
e Expansion slot for Intel NIC or built-in Intel NIC
= Laptop PC
e Not recommended
e Onboard Intel NIC
o See “Appendix A: TwinCAT on Laptops” for details about using a Laptop
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3.2. Software

e ESI file for Yaskawa CANopen over EtherCAT Servo Drive
o The Yaskawa ESI file has a *.xml extension.
o Available on Yaskawa.com (search term:; Yaskawa CoE_XML _File)
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 D: Yaskawa ESI Files” for details about individual ESI files.
e OS compatible with TwinCAT version
o Windows 8 might not run TwinCAT in realtime.
o Virtual machines cannot be used.
o See Beckhoff’s website for TwinCAT OS compatibility
e Beckhoff TwWinCAT
o Decide TwinCAT major version (2 or 3)
= See “Appendix C: TWinCAT 2 and TwinCAT 3” for comparisons.
o Decide TwinCAT minor version
= Typically considered when duplicating another setup to verify functionality.
o Select bit version (32 or 64) compatible with OS on Windows Desktop PC
= For TwinCAT 2, the 64-bit versions do not run the Realtime Mode.
= For TwinCAT 3, the 64-bit versions can run the Realtime Mode.
o Request download from Beckhoff’s website.
= Previously released versions (lower minor revisions) are also available.
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4. Software Configuration

Note: Steps in this section are shown in the eLearning module: eLM.Sigma5.01.CoE.

This document is more up to date than the eLearning module.

For any differences, steps in this document should be followed rather than the eLearning module.

4.1. Install TwWinCAT

e For the TwinCAT Installation Level, select “TwinCAT NC I - Interpolation”
o This level contains the most features that might be used.

e For the Components, select at least “TwinCAT Scope View”
o Other items may be selected if desired.

4.2. ESI File Installation

e Close the TwWinCAT System Manager application if it is running.

o TwinCAT will re-read the XML directory to import the devices.

o Without closing TwWinCAT System Manager, the slave device will not be found.
e Place all ESI files into the TwinCAT directory.

o For TwinCAT 2, typical location is: C:\TwinCAT\lo\EtherCAT

o For TwinCAT 3, see TwinCAT help files from Beckhoff.
o If TWinCAT System Manager is open, close it and reopen it.

o TwinCAT will re-read the XML directory to import the devices.

o Without closing TwWinCAT System Manager, the slave device will not be found.

4.3. TwinCAT Ethernet Adapter Setup

e This step is only required one time.
e See “Appendix E: TwinCAT Ethernet Adapter Setup” for step-by-step instructions.
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5. Hardware Configuration: Yaskawa Drive

5.1. Sigma-5 SGDV

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 user’s manuals for corrective actions:
o X-V Series User’s Manual Design and Maintenance Command Option Attachable Type
= Yaskawa.com document number: SIEPS80000060
o Z-V Series User’s Manual EtherCAT (CoE) Network Module
= Yaskawa.com document number: SIEPC72082904

5.1.1. Parameter Reset

e The parameters should be reset to start with the default parameters.
e Execute Fn005 using the Digital Operator or Parameter Initialize using SigmaWin.

5.1.2. Absolute Encoder Setup

e Clears alarm “Encoder backup error” (A.081)
e Possible solutions:
o Configure absolute encoder for incremental operation.
= SetPn002.2=1
e Use digital operator, SigmaWin+, or set through EtherCAT
o Use adigital operator (JUSP-OP05A-1-E) to reset the absolute encoder.
= See “Appendix F: Reset Absolute Encoder Using a Digital Operator”
o Use SigmaWin+ to reset the absolute encoder.
= See “Appendix G: Reset Absolute Encoder Using SigmaWin+”
o Use CoE to reset the absolute encoder.
= See “Appendix H: Reset Absolute Encoder Using CoE”

[ | |
Doc#: ENG.09.126.MTN Yaskawa America, Inc. Drives & Motion Division ©2014 October 31, 2014 Page 11 of 70



% YASKAWA

Product: Sigma-5 CANopen over EtherCAT Doc#: ENG.09.126.MTN

Title: Yaskawa CANopen over EtherCAT Servo Drives with TWinCAT

5.1.3. Overtravel Setup

e C(Clears “Forward/reverse run prohibited”
o This s indicated with the 7-segment LED status display flashing “P”/*“n”
e Possible solutions:
o Connect the inputs to a switch that changes state.
o Use adigital operator to disable the inputs.
= See “Appendix I: Disable Overtravels Using a Digital Operator”
o Use SigmaWin+ to disable the inputs.
= See “Appendix J: Disable Overtravels Using SigmaWin+”
o Use CoE to disable the inputs.
= See “Appendix K: Disable Overtravels Using CoE”

5.1.4. Configure Motor

e Detach all load from motor shaft
e Execute motor jog through digital operator or SigmaWin+

o Checks motor wiring
e Tune motor using digital operator or SigmaWin+

o Tuningless mode enabled by default

= Jog motor back and forth 10 times.
o If audibly noisy, execute Easy FFT function (Fn203 on DigiOp) to enable
notch filter.

o Refer to the drive’s user’s manual for the tuning procedure
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5.15. Configure Amplifier

e DIP switches
o Do not set for basic testing

=  TwinCAT by default uses “Auto Increment” addressing (ignores address DIP switches)

e This assigns node addresses incrementally on the network.

o See “Appendix N: Manual Axis Addressing” for information about manual axis addressing.

e Set up only 1 axis for testing
o Reduces possibility for other errors like wiring
o Multiple axes can be added during testing
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6. Hardware Configuration: Master Combination With Slave

6.1. Topology
e Connect a single Ethernet cable between Master Ethernet port and Slave “IN” port.
o Diagram: Master ------ Slave
= Line connection from Master Ethernet port to Slave Ethernet Port
= No other devices on Network
e No network hubs/switches
= Add devices one by one during testing, in Line topology

6.2. Yaskawa Drive Port

e Use IN port of Yaskawa Drive as best practice
o Port does not matter on some drives but use labeled IN and OUT ports as best practice

6.3. Power Up

e Supply control and main power to the Yaskawa drive
o TwinCAT cannot detect the drive on the network if the drive is not powered on.
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7. 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

7.1. 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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7.2. 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

Doc#: ENG.09.126. MTN
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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 4.3. TWinCAT Ethernet Adapter Setup above

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

=] B3

IDSSE|EZE]) =222 A8 | BavdddnNe e 2Q Qs e &0

ﬂ SYSTEM - Configuration MNumber | Device | Type
--H80 WC - Configuration
B PLC - Configuration
E. NSRRI 2 new 1,/0 devices found B |
ﬁ /0 Device
L Mappings :
L Wevice 2 [FC75x)
an |
shecfen |
Unselect Al |
1] |
Ready | Local (134, 237.100.101.1.1) | falelglytall{i alal=
[ | |
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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 L: 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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7.3.  Scan Network For EtherCAT Slave Devices
e 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 TwinCAT 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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7.4. 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
u atin il ot
| O = &g cenera whi lga v B B BRBEE R | B Q&g el
ove o Check Configuration Ctrl+H
' e ﬁ A - ‘ fapter | EtherCa I Elnlinel CoE -Dnlinel
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 EthetCAT FPGA wia LPTx. .. [ Disabled Create symbols [
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

] |
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e C(Click “OK”
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e C(Click “OK”
o This will start the realtime communications.
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7.5. Test Motion

e In “NC - Configuration”, select “Axis 1”.
o Select the “Online” tab.

e Press the “Set” button.

e Press the “All” button.
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o The “Ready” box will automatically change to a checked box, and the servo enables.
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o 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.
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7.6.  Verify Motion

e Connect to the Yaskawa Drive with SigmaWin

e Select “Trace(T)...” from the “Trace(T)” menu option
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o Alarm traceback tine stang No.7 o Pl o 565 (CNE-11) £xM2
o Alarm traceback tine stamp No8 [mf} ML o K6 (CN112)
o At tracsback tins stanp No 9 o IALM-RST
o Al traceback tine stamg No.10 o SEN
(m E) Sertching Gain (#3-52L) W
< | O L J ;rj 4 J |
[ ofjorkne
| u

Doc#: ENG.09.126. MTN

Yaskawa America, Inc. Drives & Motion Division ©2014

October 31, 2014

Page 29 of 70



Product: Sigma-5 CANopen over EtherCAT

Doc#: ENG.09.126.MTN

Title: Yaskawa CANopen over EtherCAT Servo Drives with TwinCAT

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
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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”.
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Data 1 Position Reference Speed | I_| VI [min-1] 1101 JCOIN hd II:| "I
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Data 3 Feedback Speed =] tmin-11 s Unsetting | [
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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 for “Position Reference Speed” (green line) is uniform.
o “Position Reference Speed” is the difference between 2 position commands received by the
Yaskawa Drive.
o This will be updated every EtherCAT communication cycle.
= Example: If EtherCAT communication cycle is 2ms, the Position Reference Speed will
show new data every 2ms.
o Adiscontinuity would appear as:
= Position Reference Speed dropping from a non-zero value to zero for an EtherCAT
communication cycle
= Torque Reference spiking not related to accel/decel, for an EtherCAT communication
cycle.
o If discontinuities are apparent, see “Appendix Q: Discontinuities During Motion” for

troubleshooting.
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7.7. Conclusion

If interrupted motion is suspected due to audible noise, verify by capturing additional SigmaWin traces.
e Ifinterrupted motion is captured, see “Appendix Q: Discontinuities During Motion” for
troubleshooting.
If discontinuities are not apparent in the SigmaWin trace, the setup of the Yaskawa Drive with Beckhoff
TwinCAT is successful.
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7.8. Additional Test Motion: Modified Cycle Time

e To change the EtherCAT communication cycle time:
o Select “Real-Time Settings” under “SYSTEM — Configuration”

o Select the “Settings” tab

o Select the “Base Time” dropdown

o Select “125 us”

= Or select the fastest cycle time the device can operate
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o Select “NC-Task 1 SAF”
o Select the “Task” tab
o Modify the “Cycle ticks:” such that the resulting value (box to the right of the Cycle ticks) is
the desired test value.
»  The desired value must be a multiple of the “Base Time”.

= Ifthe desired value cannot be set, then modify the “Base Time”.
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Appendix A:  TwinCAT on Laptops
Laptops do not work well with TwinCAT due to:
e Power management
o Laptops underclock the processor.
= This can be disabled with the RightMark CPU Clock Utility
o Non-Intel NIC
= Intel NICs are less common on laptops
o Higher hardware jitter than Desktop PCs
= Causes issues with the real-time clock and Distributed Clocks
= Causes missed frames

The RightMark CPU Clock Utility is described below
e Run “RightMark CPU Clock Utility”
o http://cpu.rightmark.org/download.shtml

e Disable CPU clocking by selecting “Run HLT command when OS is idle (restart required)”.

V=S A o v > . |
1tMark CPU Clock Utility L3 @ Windows Task Manager (=) X |
Pages Management = il
Applications | Processes | Networking 3
CPU info P-states transtions method: | Al diect muki-step transitions _E] = - e —— Sk
Moni: CPU Lisape History
Ml TR MR load calculation: [ sum of CPU core loads v
© Profies Standby/hibernate 3con: | keap current profile _:J
@ Battery nfo S
Advanced CPU settings ~
Updates - -
Professional features kbl Page File Usage History
[“IRestore CPU defaults on managerment turning off
[“IRestore CPU defaults on applcation exit
CPU defauits selection: r Totals Physical Memary (K)
O CPU-dafined default P-state Handes 7759 Total 2005072
() P-state found at startup Threads 431 Avalable 1738060
O Custom P-state; > Processes 39 System Cache 24223
T R e TS S0 Commit Charge (K) Kernel Mamory (K)
05 power managermeck setings Total 2820 Total 60628
[V1Enable 05 power management integration (restart required) Lienit 4037060 Paged 30164
g ik . Peak 634704 Nonpaged 39464

e Restart the PC
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Appendix B:  TwinCAT Compatible NICs
e TwinCAT typically functions properly on Intel NICs
o Without considering the Beckhoff Compatible NICs list, consider a trial operation as follows:
o Complete the sections above, but when completing 4.3...
= [Ifthe Ethernet Adapter appears under the “Compatible Devices”, then the NIC is
compatible, and Beckhoff’s Compatible NICs list does not need to be considered.
e Typically Intel NICs are compatible.
o Beckhoff Compatible NICs list:
http://infosys.beckhoff.com/english.php?content=content/1033/tcsystemmanager/reference/etherc

at/html/ethercat supnetworkcontroller.htm

o Alternatively: http://infosys.beckhoff.com > TwinCAT 2 > TwinCAT System Manager > Reference >
I/0 Devices > EtherCAT (Direct Mode) > Supported network controller

o Alternatively: Search Google for: Supported Network Controller by Beckhoff Ethernet Driver
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Appendix C:  TwinCAT 2 and TwinCAT 3
Compatibility:
e All versions of Yaskawa EtherCAT drives operate with both TwinCAT 2 and TwinCAT 3.

Yaskawa’s experience with TWinCAT 2 and TwinCAT 3 are below.
o Beckhoff does not necessarily disclose these differences.
Comparison:
e Licensing
o TwinCAT 2: Has 30 days evaluation, then realtime will not start (will give error message)
= There are at least 2 possible workarounds (choose either method):
o Reinstall TwinCAT for another 30 days (Beckhoff tells users to do this)
o Set clock back to within 30 days but not farther back or it will not work
o TwinCAT 3: A code pops up and you type the same code into the box below the code to keep
using the software as evaluation.
e TSM from 3 not able to open in 2.
o If'the file may be used on other PC’s with TwinCAT, consider using TWinCAT 2 instead of
TwinCAT 3.
o TwinCAT 2 is smaller file size, installs faster.
e TwinCAT 2 requires less processor power - better for lower end PCs.
e TwinCAT 2 may work for older OS’s like Windows 2000, where TwinCAT 3 does not.
e TwinCAT 3 64-bit can run the Realtime mode, but TwWinCAT 2 64-bit version cannot.
o Beckhoff has stopped implementing new features in TwinCAT 2.
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Appendix D:  Yaskawa ESI Files
e The XML file (also known as ESI file) is available for download from Yaskawa.com.
o For Sigma-5 SGDV, the Document number is: Yaskawa_CoE_XML _Files (use Search)
o ESI files can contain device descriptions of many different versions or one version.
o Sigma-5 SGDV
= 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 E:  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

;astart”J My ) ) |J BE] 1504

[ | |
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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
Roi k
o r
PLC 3

Properties

Doc#: ENG.09.126. MTN
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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
=Bl SvSTEM - Configurat
BB nC - Configuration

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

Sawe lser; Types, ..

----- B 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 Devices. . .

Change PEMELS Base Address, .,

Edit Terminal Tvpes, ..

1| | i

Server (Port) | Timestamp | Message I

[Local (134.237.100.101,1.1) [SOGrLEeE -

[ | |
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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#: ENG.09.126.MTN Yaskawa America, Inc. Drives & Motion Division ©2014
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Appendix F:

Reset Absolute Encoder Using a Digital Operator

The below information is found in:

e X-V Series User’s Manual Design and Maintenance Command Option Attachable Type

4.5.4

)

2)

Doc#: ENG.09.126. MTN

o Yaskawa.com document number: SIEPS80000060

o Section4.5.4
Absolute Encoder Setup (Initialization)

/M CAUTION

» The rotationa’ data will be a value betwesn -2 and +2 rotations when the absolute encoder setup is exs-
cuted. The reference position of the machne system will change. Set the reference position of the host
controller to the position after setup.

f the machine is staried without adjusting the position of the host controller, unexpected operation may
cause mjury or damage to the machine. Take sufficient care when cperating the machine.

Sering up the absolute encoder is nacessary in the following cases.

» When startng the machine for the first ime

» When zn encoder backup emmor (A B10) iz generated

= When zp encoder checksum emor (A 820) 15 generated
» To set the absolute encoder rotattonal seral data o O

Setup the sbsolute encoder with Frnl03.

Precautions on Setup

» The write prohibited setting parameter (Frl10) mnst be set to Write penmitted (P.O000).
~ Semp the encoder when the servomotor power is OFF.

= The encoder backup emor (A £10) and the encoder checksum error (A.820) cannot be resat by wsing the
SEFNVOPACEK alarm reset. Be sure to perform sefup using Frl03.

» Any other alarms that monitor the inside of the encoder (A4 800 should be canceled by tuming OFF the
power, then cancelmg the alarm.

Frocedure for Setup
Follow the steps below to samp the absoluts encoder.

Sep Display after Operation Keys Description
Be —FUNCT 10H— WCTESET
FoOG&-&lmH ime C0r [ =]
1 FrOOS -Miurm Cir Prass the PR key and selact FrO08.
Foooa.vel As AllY
Prazs the (o] key to view the sxacution display of
BE Fol03.
2 Mo liisurn Elnnr Mote: If the display ts not switched and “NO_0F7 is
dizplayed in the stams display, the Write Pro-
PGl hibated Sating (Fo0l0=0001) is szt Check
the status and reset.
Be h
3 Multiturn Slaar Eleep pressing the [ & | Key until "BGCLL" is
changed o “PGCLY
AT
PGCLS
DO HNE —
Prazs the = | Koy o setap the abselute encoder
4 Multiturn Glamr LiaTe After completing the setup, “BB™ in the status display
changes o “DONE.”
PGCLS
Be —FUNCT I10ON—
FubOB:AlmHias B r MCIERET Press the 3] Key to reire to the display of the pro-
e A (&) |
FrnOOA:-Vel Ad)
8 | Tam OFF the powsr and then turn it O azam to make the ssting valid
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Appendix G:

e SigmaWin+ X-V Component Online Manual

o File name: SigmaWinFV.pdf

o This s 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.

Reset Absolute Encoder Using SigmaWin+
The below information is in:

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.

Doc#: ENG.09.126. MTN

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.

Yaskawa America, Inc. Drives & Motion Division ©2014

In the SigmaWin+ -V component main window, click Setup, point to Set Absolute
Encoder and click Reset Absolute Encoder. A warning message appears confirming

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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<|f Setup Completes Normally>

If the encoder 1s set up successfully. a waming message will appear remunding you
that the coordmate system has changed and must also be reset.

irgdehee W areng

5. Chek OK 1o return to the mam window, Restmt the servo, and perform an origin search
for the upper-level controller

[ | |
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Appendix H:  Reset Absolute Encoder Using CoE
The below information is in:
e Y-V Series User’s Manual EtherCAT (CoE) Network Module
o Yaskawa.com document number: SIEPC72082904
o Section 8.5 Part (7)

(7) SERVOPACK Adjusting Command (2710h)

This object should be used for SERVOPACK adjusting services (e.g., Encoder setup, Multi-turn reset and so
on). Writes the data mto the Sub-Index 1 to start the command execution. Also, reads the Sub-Index 3 to
accept the response. If the response 1s not available when reading Sub-Index 3, the first byte of the reply data
could give information about the progress.

Name Data Type | Access Value EEPROM

USINT RO Neo 3 No

Byte 0 to n: Service
Request Data

RW No A write access to the No
command data will exe-
cute the command

0: last command
completed. no errors,
no reply

1: last command
completed. no errors,
reply there

2: last command
completed, error, no

reply

3: last command
completed, error, reply
there

255: command is
executing

Byte 0: as Subindex 2

STRING Byte 1: unused

3 |Reply [16] RO Ne 2 to n: Service Response

Data

0 | Number of entries

STRING

1 [ Command [16]

2710h

2 |status USINT RO Neo

No

B Command/Reply data format

Command data (Service Request data) Reply data (Service Response data)

Byte

Description

0

Reserved

1

Reserved

CCMD (Conunand code)
00: Read request
01: Write request

CSIZE (CDATA length in byte)

4107

CADDRESS (Address)

8to 15

CDATA (Writing data)

Doc#: ENG.09.126. MTN
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Byte Description
0 Status (As Subindex 2)
Reserved

2 |RCMD (Eche back of CCMD)

3 |RSIZE (R_DATA length in byte)

RADDRESS
(Echo back of CADDEESS)

RDATA (Read data)
/ERROCODE

4t07

8fo15
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m Executable Adjustments

Adjustment

Request Preparation Processing

Code before execution Time D R

Absolute encoder reset 1008H |Required 5 s max.

When using an incremental encoder, impossible
to reset the encoder while the servo 1s ON.

Automatic offset adjustment

Adjustment is disabled:
* While the main circuit power supply is OFF

;)ifgrszltsor current detection 100EH | None 5 s max. « While the servo is ON

* While the servemotor is running

When vsing an incremental encoder, the setting is
Multiturn limit setting 1013H | Required 5 s max. disabled valess A CCO (Multitum limit disagree-

ment) coours.

B How to Send an Command for Adjustment

1.

Send the following data and set the request code of the adjustment to be executed.
CCMD =0001H

CADDERESS = 2000H

CSIZE = 0002H

CDATA = Request code of the adjustment to be executed

When the slave station recerves the command normally, status field will be returned to 1.
If an error occurs, carry out the operation in step 4 to abort execution.

For adjustment that requires a preparation process, send the following data.

If the preparation before execution is not required, carry out the operation in step 3.
CCMD =0001H

CADDRESS =2001H

CSIZE =0002H

CDATA = 0002H

When the slave station recerves the command normally, status field will be returned to 1.
If an error occurs, carry out the operation i step 4 to abort execution.

Send the following data to execute adjustment.

CCMD =0001H

CADDERESS = 2001H

CSIZE = 0002H

CDATA =0001H

When the slave station recerves the command normally, status field will be returned to 1.
If an error occurs, carry out the operation in step 4 to abort execution.

Send the following data to abort the execution.

CCMD =0001H

CADDRESS = 2000H

CSIZE =0002H

CDATA = 0000H

When the slave station recerves the command normally, status field will be returned to 1.

MNote: If no command can be received i 10 seconds after stepl, adjustment cperation will be automatically aborted.

Doc#: ENG.09.126. MTN
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Appendix I:  Disable Overtravels Using a Digital Operator
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 X -V Series User’s Manual Operation of Digital Operator

o Yaskawa.com document number: SIEPS80000055

o Section 2.1.1 Part (1)
(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.

Doc#: ENG.09.126.MTN Yaskawa America, Inc. Drives & Motion Division ©2014
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2.1.1 Parameter Setting
(1) Operation Example 1: Setting the Parameters for Selecting Functions
There are some parameters which require the setting of each digit such as Pn000
(function selection basic switch) and Pn001 (function selection application
switch 1).
This example shows the operation procedure to set “1” (reverse rotation) for
Pn000.0 (motor direction selection).
Step Display after Operation Keys Operation
B B -PRM/MON -
Un000= 00000 o
1 Un002= 00000 Press the Key to select the
Un0OOB8= 0000000000 2 parameter/monitor mode.
UnOOD= 0000000000
BB -PRM/MON -
Un0O0OO0O= 00000
2 Un002= 00000 Press the or Key to move
_ the cursor to “Un.”
Un008= 0000000000
Un0O0OD= 0000O00O0O0CO0O
B B -PRM/MON -
Pn000=n0000
3 Un002= 00000 PrelsstheorKeyto
Un008= 0000000000 switch “Un” to “Pn.
Un0OOD= 0000000000

Doc#: ENG.09.126. MTN
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Step Display after Operation

Keys

Operation

Pn000=n0000
4 Un002= 00000

BB -PRM/MON -

Un0O08= 0000000000
Un0OOD= 0000000000

DATA

Press the Key to move the cur-

sor to the setting side (to the position of
the first digit of Pn000.0).

Pn000=n0001
5 Un002= 00000

BB -PRM/MON -

Un008= 0000000000
Un0OOD= 0000000000

Press the Key once to set “17
for the first digit of Pn.000.0.

Pn000=n0001
6 Un002= 00000

A.941 -PRM/MON -

Un0O0O8= 0000000000
Un0OOD= 0000000000

[ATA

Press the Key.

The new setting of Pn000 is written to
the SERVOPACK. The cursor moves to
the parameter number side and the
warning A.941 is displayed.

7 | To enable the change in the setting, turn the power OFF and ON again.*

= When the setting is modified, the parameters whose modified setting is validated only after
setting validation. the warning A.941 “Change of Parameters Requires the Setting Valida-
tion” is displayed. Turn the power OFF then ON to clear the warning and validate the new

setfing.

Note: The drive must be reset (Digital Operator Fn030 or cycle power) for the settings in Pn50A and Pn50B to

take effect.

Doc#: ENG.09.126. MTN
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Appendix J:  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

Disables the Reverse Run Prohibited (N-OT) signal.

Allows constant reverse rotation.

n.oO0o0os

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.

Seb Parameters 3 x|

oD ntiv Crine Parareter Bl

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]
FRaCE  Foroa-Relyed Furction Swiches -
Prald, 1 Notch Fiter G Yshae o
PniC0 Tt Htch Nier Deth 0o
Pnalc 2 Mten Piter Fresaency Hr = |
P4l 2 Nl Filar @ Ve oot
Pndl€ P Hcdch Fiker Decth oo
PnecF 2 ep Ind Force Reterenca Fiter . Hr
o 2 Step Ind Forco RederoncaFitee . 001
o.rr» 174 S Ind Frorm Redmencs Fibw. 101 r'J
« : T
0K I Corvel ]

4. Select the parameter to be edited. and click OK.

Set Pyameters _ﬁl
FHe g b2 dupiiaed ithe Colos Py seter Eidr
v bty :
[ | et i
Prada 1xi Netch Pider Fres.sncy iz :
FI00  Somed Loco Gon 04 e
Pi0i  Sosed Loco rteorsl TR Corehaet 01 ;
DY) Eesic Funchion Sxiect SxRchO : %
FraE  Bectionc Cosr Ramo T e 3 -
L 53]

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 K:  Disable Overtravels Using CoE
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 -V Series User’s Manual EtherCAT (CoE) Network Module
o Yaskawa.com document number: SIEPC72082904
o Section 8.5 Part (1)
o Section 8.2 Part (5)
o Section 8.5 Part (2)
e After setting objects 0x250A and 0x250B either option is possible:
o Store the parameter change into EEPROM with object 0x1010, then either:
= Cycle power for new settings to take effect
= Set object 0x2700 = 1 for new settings to take effect
o Set object 0x2700 = 1
= Parameter change is not stored in EEPROM.
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(2) Overtravel Function Setting

Parameters Pn5S0A and PnS0B can be set to enable or disable the overtravel function.

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

; When N
Parameter Meaning Enabled Classification
n. 1000 Inputs the Forward Run Prohibited (P-OT) signal from
[Factory setting] | CN1-7.
Pn50A i _ :
n.8000 Disables the Forward Run Prohibited (P-OT) signal.
' Allows constant forward rotation.
_ _ After restart Setup
n.oo0da2 Inputs the Reverse Run Prohibited (N-OT) signal from
[Factory setting] | CN1-8.
Pn50B
n.O008 Disab-]es the Revers-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 Allecations for details.

8.5 Manufacturer Specific Objects

(1) SERVOPACK Parameters (2000h-26FFh)
Object 20004 to 26FFh are mapped 10 SGDV SERVOPACK parameters (Pnxxx).

An object index 2xxxh is corresponding to a Pnxxx in SGDV SERVOPACK parameter, (e.g.. Object 2100h 1s
same as Pn100)
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(5) Store Parameters (1010h)

With this object, the setting value of parameters can be stored in the non-volatile memory.

Index

Sub

Name

Data Type

Access

PDO
Mapping

Value

EEFROM

1010h

0

Largest subindex supported

USINT

RO

No

4

Mo

Save all parameters

UDINT

RW

No

0x00000000 to
OxFFFFFFFF
(Default:
0x00000001)

No

Save communication parameters

UDINT

RW

No

0x00000000 to
OxFFFFFFFF
(Default:
0x00000001)

Save application parameters

UDINT

RW

0x00000000 to
OxFFFFFFFF
(Default:
0x00000001)

Save manufacturer defined
parameters

UDINT

RW

0x00000000 to
OxFFFFFFEFF
(Default:
0x00000001)

Doc#: ENG.09.126. MTN

By reading data of an object entry, the SERVOPACK provides its capability to save parameters.

Bit Value Meaning
1 0 The SGDV SERVOPACK does not save parameters autonomously
0 a The SGDV SERVOPACK does not save parameters on command

1 The SGDV SERVOPACK saves parameters on command

In order to avoid storage of parameters by mistake, storage is only executed when a specific signature 1s writ-

ten to the appropriate sub-index. The signature that shall be written is “save.”

Signature MSB

LSB

ASCII ] v a s

hex | 65h | 76h | 61h | 73h

By writing “save” to Sub-Index 1, all parameters are stored.
By writing “save” to Sub-Index 2, the communication parameters (Object 1000h to 1FFFh) are stored.
By writing “save” to Sub-Index 3, the application parameters (Object 27xxh and 6xxxh) are stored.
By writing “save” to Sub-Index 4, the SERVOPACK parameters (Object 2000h to 26FFh) are stored

Note 1.
2.
3.
4.

If a wrong signature 1s written, the SGDV SERVOPACK refuses to store and responds with Abort SDO Transfer.

If the storing parameters are executing, 0 will be returned by read this object.

Sub-Index 1 and Sub-Index 4 can be written only 1n Switch on Disabled state (Servo off state).
After the storing parameters by Sub-Index 1 or Sub-Index 4, power on reset or executing the parameter configu-

ration (Object 2700h) 1s necessary to transit into the Operation Enabled state.

Yaskawa America, Inc. Drives & Motion Division ©2014
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(2) User Parameter Configuration (2700h)

Tlus object enables all User parameter settings. and mtializes the all position values.

Before restarting operation without turning the power supply OFF and then ON again after having changed the
following objects. this object must be executed to enable new settings.

* Object 2701h, 2702h and 2703h

* SERVOPACK parameters which need power on reset.

Index | Sub Name Data T ‘Access Value EEPROM
e Mapping
2700h | O |User Parameter Configuration UDINT RW No s OXFFH,:FFFF No
(Default: 0)
B Procedure
I. Change FSA state to “"Switch on Disabled.”
2. Set new parameter setting value.
3. Set object 2700h to | for activating the “new” user settings.
When processing 1s completed. the value of object 2700h 1s reset to 0.
L Dl |
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Appendix L:  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

[ | |
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o Select “EtherCAT” under the “EtherCAT” category.
e Press “Ok™.

Insert Device x|

Type: -0 Beckhaff Lightbus | > Ok I

[+-&8% Profibus DP
--ﬁ'ﬂa’ Profinet Cancel |
--*ﬁﬂ CAMopen

--'3;— Devicetet / Ethemet |/P

#-##f SERCOS interface

-5 EtherCAT i
----- =~ EtherCATS lave

5] EtherCAT Automation Protocol via ELEEIT, EtherCaT

IEH Etherret — Target Type—

"-m USE & PC anily

-2 Interbus-S

--ﬁ Beckhoff Hardware " Cx only

- i Mizcelaneous " B anly
Al

M ame: IDevice'I
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Appendix M:  TwinCAT Real Time Usage
e To determine if the IPC’s processor 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.

i, Untitled - TwinCAT System Manager —1O0] x|
File Edit Actions ‘iew Options Help

[De@HEE| RS M (Eavydd diis Qs el

=B SYSTEM - Configuration _ , e
-l Real-Time Settings Settings  Online: [Riorities
[B® additional Tasks

%, Rovto cottnes Real Time Uzage: an
£, Tom objects
=8 MC - Configuration
=-[B1 NC-Task 1 SAF

- 5%

- Ao 1
- PLC - Configuration
----- R Cam - Configuration System Latency: 00 ps
I'_—'I--- 1/ - Configuration
=B 1JO Devices
-7 Device 2 (EtherCAT)

i

----- -I- Device 2-Image

o= Device 2-Image-Info
QT Inputs

- @ Oubputs

-8 InfoData bz . = e T

H ==
-1, Drive 1 (SGOW-E1 CaE Drive)

=8 Mappings ~|
H A = I a =ar - . -
4| | D

Server (Port) | Timestamp | Message |
oTwinC.ﬁ.T Swst,,. 8/2)2012 3:02:01 PM 515 ms Starting COM Setver TcEventLogger |
lﬂTm\linC.ﬁ.T Swst,,. 8/2)2012 3:01:59 PM 437 ms TCRTIME Server started: TCRTIME.

L1 |

L]

Ready [Local (127.255.255.1.1.1) AT

B

[ | |
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Appendix N:  Manual Axis Addressing

e Manual axis addressing is also known as:

o Secondary Address
o Station Alias
o Explicit Device ID

e Masters may require manual axis addressing and do not perform automatic axis addressing.

e For SGDV:

o The hardware rotary DIP switches are labeled “S11” and “S12”
o The DIP switches must be set to the desired station alias as follows:
= Station Alias = (S11 setting)x16 + (S12 setting)

DIP switches S11 and S12

Doc#: ENG.09.126.MTN Yaskawa America, Inc. Drives & Motion Division ©2014
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o TwinCAT 3: Refer to TwinCAT documentation for setting TwinCAT 3 to use Secondary Address.
o TwinCAT 2:
o Start TWinCAT System Manager in Admin mode
= Contact Beckhoff to request details about running TwinCAT in Admin mode.
o Select the EtherCAT device under “I/O — Configuration”
o Select the “EtherCAT” tab

o Press the “Advanced Settings...” button.

iy Untitled - TwinCAT System Manager _ O] x|
File Edit Actions Yiew Options Help
D &G+ B2R282 M0 |=aavFd

Bl SYSTEM - Configuration
' MC - Configuration

@R ® % 2Q 82 wod e

e | CioE - Onlirw

Generall Adapter  EtherCAT |

! PLC - Configuration - - 1
E|. 1/ - Configuration Metld: I'I 3423710010121 | Advanced Settings. |
Elﬁ I} Devices ’\N
B = Device 1 (EthercAT) j Expaort Cgfitigurdion File... |
--=¥a Device 1-Image
== Device 1-Image-Irfo s U o et |
%T Inputs
‘l Outputs Topaolod,... |
- § InfoData _—
. BT, Drive 1 {SGDV-EL CoE Drive) Frame | Crod | Addr [Len [wC [ SwncUnt | Cyclems] | Ui
= &8 Mappings _ Mo WA 00000000 6 1 <defaulty 2.000
B8 NCTask1SAF -Devies 1 (EtherCATY) B0 |RD  mu00010800 6 1 <defaulty 2.000
[ o MWOP 0x0000 0x0300 4 2.000
[ i ARMW  0x0000 0x0310 4 2.000
| [ LRD 0x00020000 1 1 2.000
[ o ERD 0x0000 020130 2 1 2.000 0a
[IRs]
4] | i
F
4] |+
Ready | Local (134.237.100,101.1,1)  eGglieRigltey 7

] |
Doc#: ENG.09.126.MTN Yaskawa America, Inc. Drives & Motion Division ©2014 October 31, 2014 Page 65 of 70



% YASKAWA

Product: Sigma-5 CANopen over EtherCAT Doc#: ENG.09.126.MTN

Title: Yaskawa CANopen over EtherCAT Servo Drives with TWinCAT

o Select “Slave Settings” under “State Machine”
o Put a solid check mark in the checkbox next to “No AutoInc — Use 2. Address
= A grayed check mark (or marking other than a check or blank) indicates that the second
address of the nodes on the network will be used if specified by the device.
Otherwise, automatic addressing will be used.

advanced Settings E3
=) Skate Maching Slave Settings

Master Settings
: . Slave Settings — Startup Checking
[#- Cyclic Frames [V Check Vendor Ids

-- Distributed Clocks
‘- EoE Suppart [V Check Product Codes

B Redundancy I Check Revision Humbers
[#l-Emergency
[+ Diagnosis

State Machine
¥ &uta Restore States

v Fielnit after Comm. Eror

¥ Log Communication Changes
I o dutoing - Use 2 Addiess
¥ SAFEOP only in Config Mode

[” Check Serial Mumbers

r~ Info Data
Iv Include State
v Include Ads Address
I Includs Ao Metld
v Include Drive Charnels

(] 4 I Cancel |

o TwinCAT versions may require additional settings for the secondary addressing to be enabled
= See TwinCAT documentation for complete details.
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Appendix O:  Setting Distributed Clocks
The settings for the Distributed Clock on the Yaskawa Drive can be modified.
e Select the Yaskawa Drive in TwWinCAT System Manager
o Select the “DC” tab.
e Select the DC method from the “Operation Mode:” dropdown.
o For the Sigma-5 SGDV, the default setting is “DC for synchronization” (DC is enabled)

i, Untitled - TwinCAT System Manager H=] E3
File Edit Actions Yiew Options Help

I DS@E &6 2R (M) Savddase e(2Q 2 d &l

Bl SVSTEM - Configuration N

=-§8 MC - Canfiguratian
= ;.lé:_ EDD:FEULI:;E: Operation kode: DT for gynchronization j
- 1/O Devices
| -7 Dewice 1 (EtherCAT)
-I- Device 1-Image
-I- Device 1-Image-Info
QT Inputs
-l Outputs —

E-§ InfoData
E-f1, Drive 1 (SGE0Y-CoE Drive) = I
«| | B

Ready [Local (134,237, 100.101.1.1) 4

Generall EtherCaT DC | Cess Datal Skart I CDE-DnIineI I:Inlinel
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Appendix P:  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

/.y Untitled - TWinCAT System Manager
File Edit Actions Yiew Options Help

o [m [

DEdESR| L ER2 #d B avdd@ds<s(d2qQeasden

ﬂ SYSTEM - Configuration
|_:_|' MC - Corfiguration

= MC-Task 1 SAF
NC-Task 1 SYB Parameter
=f= NC-Task 1-Image - Velocities:
{7 Tables Reference Yelocity 2200.0 m.
s -
E‘"i-:i" Axes : Maximum Welocity 2000.0 .
H Lt _1 Manual Yelacity (Fast) 600.0 .
[ PLC - Configuration
Cam - Configuration tManual Welocity {Slow) 100.0 m.
= 110 - Configuration Calibration Yelocity (bowards ple cam) 30.0 m.
Elﬁ Ii0 Devices Calibration Velocity (off plc cam;) 30.0 .
; _"' Device 1 (EtherCAT) Jog Increment (Forward) 5.0 m.
= Devics 1-Image Jog Increment (Backward) 5.0 m.
=f= Device 1-Image-Info -
+  Dynamics:
%1 Inputs
‘l Outputs +  Limit Switches:
§ InfoData - Monitoring:
: B-fL, Box 1 (SGDV-E1 CoE Drive) Position Lag Monitaring
@8 Mappings Mazximurn Position Lag Walue m
Edaximum Pasition Lag Fi 5
bn F.ange Monitoring
Plsition R.ange Window m.
t Position Manitoring
brget Position Window 2.0 m.
aet Position Monitaring Time 0.02 H LI
Dovirioad lpload Expand &l | Collapsal | Selectal |

Ready | Local {10

255.2.15.1.1) | Stopped g
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e Reset the error caused by position monitoring
o Select the “Online” tab
o Press the “F8” button

. Untitled - TwinCAT System Manager

File Edit Actions ‘iew Options  Help

D@ &+ B8 A3 = ey g d5<
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Appendix Q:  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 P: Disabling TwinCAT Position Monitoring”
e The NIC might be incompatible.
o See “Appendix B: TwinCAT Compatible NICs”
e Try adifferent Ethernet port on the IPC.
e Try adifferent IPC.
e Check that Distributed Clocks are enabled.
o See “Appendix O: Setting Distributed Clocks”
e Check for Shielded Ethernet cable used for communications.
o 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 “7.8 Additional Test Motion: Modified Cycle Time” for details on how to set cycle time.
e Increase Task priority in TWinCAT.
e Try using 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.
o When importing a project, the Ethernet adapter must be selected to be used for EtherCAT.
o Select Device # (EtherCAT), then the Adapter tab, then Search, then select the Ethernet
adapter.
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