% YASKAWA

Application Note

Firmware Change Using TwinCAT 2

Applicable Products:

Yaskawa SERVOPACKSs with CANopen over EtherCAT
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1. About This Document

This document is intended for EtherCAT Master Developers, Distributors, or End Users who require
Yaskawa SERVOPACK EtherCAT firmware change for machine use, or compatibility testing.

This document does not describe firmware version release notes. For firmware version release notes,
contact your Yaskawa sales representative.

2. Important Notices

1. Disconnect the servomotor from the machine or the servomotor from the Yaskawa
SERVOPACK prior to applying the firmware change.
2. Installing firmware changes all CoE parameters to default (servo parameters are not affected).
If default parameters are not acceptable:
e Use SigmaWin to save existing CoE parameters prior to installing firmware.
e Use SigmaWin to write the saved CoE parameters after installing firmware.
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3. Hardware Setup

3.1. Obtain equipment:

e TwinCAT 2 software (www.beckhoff.com)
o Example: TwinCAT 2.11 R3, Build 2241
e PCtoinstall TwinCAT
o PC hardware compatible with TwinCAT is necessary.
= Refer to:
https://infosys.beckhoff.com/english.php?content=../content/1033/tcquickstar
t/html/tcquickstart intro.htm&id=5660950696076406469
e Yaskawa SERVOPACK + Input power
o Yaskawa SERVOPACK EtherCAT firmware version must be 0x00050000 or greater to
accept firmware change.
o Refer to “Appendix C: Reading SERVOPACK EtherCAT Version” to determine
firmware version.

e Ethernet cable
e Firmware archive
o Contains firmware file (*.bap), MD5 checksum file (*.md5), and ESI file(s).
o Contact your Yaskawa sales representative to obtain the firmware archive.
Optional: An MD5 hash generator or verification utility
o Verify MD5 hash of firmware files
Note: ESI files are not necessary to perform firmware change.
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3.2. Setup Equipment:

e Install TwinCAT 2 with all default options
o Leave serial number blank to use the software as demo.
o Reboot the PC, as requested by the Installer after installation completes.
e Connect PC’s EtherCAT port to Yaskawa SERVOPACK’s EtherCAT IN port, with Ethernet
cable.
o Connecting additional Yaskawa SERVOPACKS to the network for updating multiple
SERVOPACKS is possible.
e Apply power to the Yaskawa SERVOPACK.
e Disconnect SigmaWin (if connected) and digital operator (if connected).
e Optional: Use an MD5 generator to verify MD5 hash of firmware file with the *.md5 file in the
firmware archive.
o Note: Yaskawa does not provide an MD5 generator. MDD5 generators are typically
available as free utilities obtainable from the Internet.
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3.3. Check Compatibility:

Certain hardware versions (module hardware revisions) support certain firmware versions.
Check that the hardware version is compatible with the firmware version to be applied.

3.3.1. Hardware Version Check

To check the hardware version, remove the card cover and examine the board.
The hardware version is visible from the back of the card.

Below is an example of hardware version REV. B.

| [
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3.3.2. Hardware Compatibility With Firmware Version

For the table below, the entries mean the following:

NO: Indicates the Hardware Version MAY NOT be changed to this Firmware Version.

Y €S: Indicates the Hardware Version may be changed to this Firmware Version.

Hardware Version

REV.A | REV.B | REV.C

c
2
wn
| .
)
>
)
S
©
=
£
=
LL
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4. TwinCAT Setup

e Run TwinCAT system manager

o Example: Right-click the TwinCAT icon in the system tray and select “System

Manager”.

B About TwinCAT. ..

a Log Yiew

Manager

T !
B8 FLc control

.4]@ Realtime Sethings
Router

Swskern
10 >
FLC

ﬂ Properties

e From the “Options” menu, select “Show Real Time Ethernet Compatible Devices...’

. Untitled - TWinCAT System Man-4 er

Filz Edit Actions  View | Cptions

DEwd S L ks
=B S¥STEM - Configura
! PLC - Configuration
EI! 1/ - Configuration
B 1/0 Devices

Add Yariable Type, .,
Delete Variable Type. ..

Save ser Tvpes. . .

-8 Mappings Load Wser Types... o
|7 Check PLC Project Changes [
|7 Open Logger Autornatically PL
|7 Cpen Last Used File ild
|7 Select Last Tree Elerment -9
|7 Generate BAK-File K

bec

|7 Auko Save ko Target
Show Full document path
Carmpatibilty Mode (not recormmended For new projecks)

Show Real Time Ethernet Compatible Devices. ..
Change PCVELE Base Address, .,

Update EtherCAT Device Descriptions. ..
Edit Termimal Tvpes...
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e Seclect the Ethernet adapter (may appear under either “Compatible devices” or “Incompatible
devices”).

e Click the button “Install”, and “Continue Anyway” in the pop-up window, then close the
“Installation of TWinCAT RT-Ethernet Adapters” window.

Installation of TwinCAT RT-Ethernet Adapters |

r— Ethernet Adapter Update List

- HE Installed and ready to use devices

. EE Compatible devices Install
EI ﬂ Incompatible devices Bind
- ¥| ocal Area Connection - AMD PCNET Family PCI Ethermet Adapter;
ﬂ Dizabled devices Unbmd

Enab\e

Dlsable

I~ Show Bindings

Hardware Installation

' ': The zoftware you are installing for thiz hardware:
L3
TwinCAT RT-Ethernet Intermediate Miniport Driver

has not passed Windows Loga testing to verify its compatibility

with wWindows <P, [T el me why this besting is important. ]

Continuing your installation of this software may impair
or destabilize the correct operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
paszed Windows Logo testing.

LContinue Anyway

e If this step fails, the PC may not be compatible. Refer to:
https://infosys.beckhoff.com/english.php?content=../content/1033/tcquickstart/html/tcquick
start intro.htm&id=5660950696076406469
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5. Connect TwinCAT to Yaskawa SERVOPACK
e Right-click “1/O Devices” and select “Scan Devices...”

File Edit Actions Wiew Options Help

T IE Y
-l SSTEM - Configurag
- B PLC - Configurst

EI- /O - Configurat

I=lim

@ Mappi -‘ Append Device, .,

I&* Imnport Device. ..
=)

Paste Chrl+y
I8, Paste with Links Al+Chri+-y

Note: If “Scan Devices...” is grayed out, change TwinCAT to Config mode by pressing
Shift+F4, pressing “OK” to the pop-up, and waiting for the lower-right corner of TwinCAT to

state, “Config Mode”.

| 1
azEsa s lmmlfy?

e Click “OK” in the pop-up.
x

' : HIMT: Mot all kypes of devices can be Found automatically
-
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e Select the device with “(EtherCAT)” following the device number, then click “OK”.

1 new I/0 devices found |
[v|Device 2 [EtherCAT)  [Local Area Connection [&MD PCMET Family PCI Ethemne] 0K
Cancel |

Select Al |
Unselect All |

Note, if the value in the parentheses states, “RT-Ethernet”, refer to “Appendix A:
Troubleshooting TwinCAT”
e Click “Yes” to scan for boxes (slave devices on the network).

TwinCAT System Manage il
\ ? ) Scan for boxes

Note: If devices were found that have associated ESI files loaded into TwinCAT, then another
option box appears, asking to “Append linked axes to NC-Configuration”. Select either
option in that option box.

e Click “No” when TwinCAT shows the “Activate Free Run” option box.

TwinCAT System Manage il
A ? ) Activake Free Run

Note: Selecting “Yes” may prevent the SERVOPACK from remaining in “BOOT” state,
necessary for firmware modification.
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6. Prepare Yaskawa SERVOPACK

e (1) Select the Yaskawa SERVOPACK under the EtherCAT device in the 1/0 Devices tree.
Note: If the SERVOPACK’s ESI file was not loaded into TwinCAT, “Box” will appear.
Select “Box”.

In addition, the current firmware can be determined at this point. Refer to “Appendix C:
Reading SERVOPACK EtherCAT Version”.

(2, 3) Select the “Online” tab, then press the “Bootstrap” button.

(4) Check that the “Current State” reads “BOOT”.

(5) Click the “Download...” button.

i Untitled - TWinCAT System Manager

Elle Edit Actions Yew Options Help

IDSH SR E0Rhd & arSaaiie 2EQllaye 02
=Bl 5¥STEM - Corfiguration
- PLC - Configuration
= 1o - Configuration

Gieneral | EtherCAT | Process Data | Startup | CoF - Orling - Online

r— State Machine

Elﬁ Ij0 Devices - =

| -7 Device 2 (EtherCAT) e | [

-I- Device 2-Image Pre-0 e ) St BOOT

X 1e-0p |
-I- Dewvice 2-Image-Info Requested State: IEDDT N
- g Inputs Op |

‘l Cutputs

B-§ InfoData e

. - Bax 1 (PO2200001 ROODSO004 A _

@ Mappings Part & ICamer / Open

Part B: IND Carrier # Clozed

Fork C: IND Carrier / Clozed
Pk O IND Carrier / Cloged

r~ File &ccess owver EX T—
Download...

Note: If the “Current State” does not read “BOOT” after the above procedure step 4, refer to
“Appendix A: Troubleshooting TwinCAT”.
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7. Yaskawa SERVOPACK Firmware Installation

e (1) Select “All Files (*.*)” from the “Files of type:” dropdown box.
Navigate to the location of the firmware file (*.bap file).
(2) Select the file.
(3) Click “Open”.

Look in: | ) SGDWOCANA 3 e I S

#ML_Files

OC.ﬁ.Dl.ﬁ..bap
OCADLA.bap.m
Diezkto p

e

My Documents

e
kdy Computer

File name: IEI Caln b j Open I

Cancel |

Filez of bype: Al Filez %]
EtherCAT Firmware Files [*.
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e Add “.bap” to the “String:” field (the result is: OCA01A.bap), then click “OK”.

Edit FoFE Mame

OCAN A bap

Hex: |4F 42413031 41 2E 6261 70

Length: I'I 1]
Pazzword [hes): IEIEIEIEIEIEIEIEI

e A progress bar appears in the Status strip to indicate the progress of the file transfer.
Note: The duration of the file transfer is approximately 30 seconds.

- Untitled - TwinCAT System Manager i [m] ]
File Edit Actions Yiew Options Help
D1 s , - ot ] 7
|IDeeEEE ) R0 #d (Bavda e % 2Q8dsc€B?
(- B S¥STEM - Configuration : :
BB PLC - Configuration Generall EtherCAT I Process Data | Startup I CoE -Orline  Online |
E- Ij0 - Configuration _ .
-89 1/0 Devices Statfa M achine
| -5 Device 2 (EtherCaT) it | _Boctstiap | . . T
H urent State: I
—=fm Device 2-Image Pre-Op I Safe-Op I
< Device 2-Image-Info Requested State: IBDDT
&1 Inputs Op I Clear Errar I
Cukpuks
Infolata
; [+ B 1 (POZ200001 ROOOS0004) L S i
&8 Mappings Part &; ICamer / Open
Part B: IND Carrier / Closed
Fart [: IND Carrier / Cloged
Fort 0 Mo Carier # Closed
7 File Access over EtherCAT
Download... I Upload... |
Server (Park) | Timestamp e | :I
€ (55535) 525(2014 12:08:47 PM 994, (POZZ00001 RODDS0004 {1001} Communication re-established [
o (65535) G/25/2014 12:06:45 PM 471... e 2 (EtherCAT): Frame returned - force reinitialization!
@ (655350 8/25/2014 12:08:45 PM 47 EtherCAT): Frame missed 10 times (frame no. 0)
OTwinCAT Syst... 8/25/2014 10:46:25 AM 517..% g COM Server TcEventLogger !
Y Sy R P PSP PR A s ek d TERTIRAC Jud|
Downloading... |ana|(10.255.2.15.1.1) Config Mode [
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e After the progress bar completes, the following occurs:
o The Yaskawa SERVOPACK will write the transferred file to the device, which takes
approximately 25 seconds.
The Yaskawa SERVOPACK will reboot after the writing.
The EtherCAT communications will be interrupted when the Yaskawa SERVOPACK
reboots.
Note: TwWinCAT may output an error message when communications is interrupted.
This message may depend on if the ESI file was loaded into TwinCAT or not.
The image below shows the message at the top of the Logger Output window after the
SERVOPACK reboots, if the ESI file was not loaded into TwinCAT.
| |

Server (Park) | Timnestarnp | [Message :I
@ (g5535) 8/25/2014 1:26:50 PM 804 ms  'Box 1 {PO2200001 ROODS0004' (1001} abnormal state change (from 'BOOT to 'INIT', Try ko go back to 'BOCT' .. —l
6 (55535) B/25/2014 12:08:47 PM 994,., 'Box 1 (PO2200001 RODDS0004 {10013 Communication re-established

o (65535) §/25/2014 12:08:45 PM 471... Device 2 (EtherCAT): Frame returned - force reinitialization!

.:i“l\ reccae 3 SEAEITA1A 1 %AS AT AR AT Frmniice % FEFhae 8T Evarnn ricend A0 birnne (Fuarnn e o

Ready ,m Config Mode [P
e If no indications exist that the Yaskawa SERVOPACK rebooted, see “Appendix B:
Troubleshooting SERVOPACK”.
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8. Verify Yaskawa SERVOPACK Firmware
e Right click the EtherCAT device under “I1/O Devices”.

Select “Scan Boxes...”

i Untitled - TWinCAT System Manager

File Edit Actions Yew Options Help
IDEeE|SE] F R R M= e v

- Bl 5¥STEM - Configuration

A PLC - Configuration General Ada
Ell 1/O - Configuration & Netwo
=B 1/0 Devices r
e .
: B Append Box...
o
=3~ Device 2-Imag ¥ Delete Device l
M

{7} online Reset

. @ Infobata 2% oplipe Reload (Config Made only)
: . Box 1 (PO2200 Dielete (Config Mode anly)
@ Mappings

]
dr

& cut Chel+ e
By rane helim
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e (1) Select the “Extended Information” checkbox at the bottom of the window.
(2) The “Found Items:” list shows the current information of the slaves on the network.
(3) The value that appears in the brackets is in Hexadecimal format, and shows the “Product
code” and “Revision number” which correspond to the CANopen over EtherCAT objects:
o 1018:02h “Identity Object: Product code”
o 1018:03h “Identity Object: Revision number”
The “Revision number” is in the format: xxxxzzyy (hex), where:
o XxXxX: Major revision
o zz: Minor revision, High
o yy: Minor revision, Low
o Example: 00050004
Yaskawa SERVOPACK EtherCAT versions are currently specified as: xxxx.yy, where:
o Xxxx: Major revision, without leading zeroes
o yy: Minor revision, Low
o Examples:
= “Revision number” 00050004 corresponds to Yaskawa SERVOPACK EtherCAT
version 5.04.
= “Revision number” 00060000 corresponds to Yaskawa SERVOPACK EtherCAT
version 6.00.

check Configuration x|

Found Items: Disable »
-4 Box 2 [PO2200001 ROOOEO000) [022000071 ¢/ 000E0000]

Configured lterms:

- Box 1 [POZ200001 RO00S0004] [022000071 / 00050004]

|gnare >

Delete »

» Copy Before »

> Copy After »

> Change ta >

»» Copy All >

=2
=

iR b

Cancel

IV Extended Informalior?
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Appendix A:  Troubleshooting TWinCAT
e Issue: In section “5. Connect TWIinCAT to Yaskawa SERVOPACK?, after the step, “Click
‘OK’ in the pop-up”, “(RT-Ethernet)” appears rather than “(EtherCAT)”.

1 new I/0 devices found x|

[1Device 1 [RT-Ethermet]  [Local Area Connection [4MD PCHET Family PCI Etheme] : QK I

Cancel |

Select Al |

Urnselect Al |

e Solution: First verify the following:
o Verify:
= The correct Ethernet port on the PC with TwinCAT is connected to the Yaskawa

SERVOPACK’s IN port.
e Consider using a different Ethernet port on the PC.
e Remove all other devices on the EtherCAT network.
= The Yaskawa SERVOPACK is powered on.
e For SGDV, the 7-segment display has some segments lit.

Doc#: AN.MTN.04 Yaskawa America, Inc. Drives & Motion Division ©2021 Jan 18, 2021 Page 18 of 25



% YASKAWA

Product: Yaskawa SERVOPACKSs with CANopen over EtherCAT

Doc#: AN.MTN.04

Title: Firmware Change Using TwWinCAT 2

o After the previous verification, if repeating the procedure “5. Connect TwinCAT to
Yaskawa SERVOPACK? still produces this issue, then proceed to add the EtherCAT

Adapter manually by following the procedure:

* In TwinCAT System Manager, right click “l1/O Devices” under “1/O

Configuration”.
Select “Append Device...”

i Untitled - TWinCAT System Manager

Flle Edit Actions Yiew Options Help

EEr e

- Bl 5¥STEM - Configuragon

= :
@G Mappings H

@ Import Device. ..

o )
“u, Gran Devices, .,

B paste Chrl+
B2 Paste with Links Alt+Ctrl4+-

|

Turbe

= Select “EtherCAT” under the “EtherCAT” category, then click “Ok”.

Insert Device x|
Type: - 110 Beckhoff Lightbus Ok
[+ &8 Profibus DP
-7z DeviceMet / Ethemet |/P
A4 SERCOS interface
-7 EtherCAT
5 EtherCAT §
] EtherCAT Autoration Protocal via ELEGDT, EtherCAT
[-&¥ Ethemet Target Type
-~ |JSE % PC orly
-2 Interbus-5
[#-fe2t Beckhalf Hardware " B only
(- 4 Miscellaneous B only
Al
I arne: |Device 1
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= Right-click the EtherCAT device.

Select “Scan Boxes...”

. Untitled - TWinCAT System Manager

File Edit Actions Yiew Options Help

I IR 2GRy

- B SvSTEM - Configuration

.‘ Append Box. ..

General | |

MHame:

1 Inputs ¥ Delete Device

erl

Outputs Y anline Reset

: & ‘ InfoDats %} Online Reload (Confi
@l Mappings
Online Delete |

’ﬁ Export Device, |

ﬁ“ Import Box. ..

E

Yo

Rl

= Proceed with the step “Click ‘No’ when TwinCAT shows the ‘Activate Free
Run’ option box.” in step “5. Connect TwWinCAT to Yaskawa SERVOPACK?”
above, and proceed with the steps normally.
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e Issue: In section “6. Prepare Yaskawa SERVOPACK?, after the step “Select the “Online”
tab, then press the “Bootstrap” button.”, the “Requested State:” states “BOOT”, but the
“Current State:” does not read “BOOT”".

Flle Edit Actions Yiew Options Help
D@ & ¢ 2R @d Doy dd a% e 2|=2Qllwee @i ?
- Bl 5¥STEM - Configuration =
! PLE - CanFiguration General | EtherCAT | Frocess Datal Startup | CcoE - nline |
E‘E£ ;,I'EDSZE;I:;?DH r~ State Machine
. E-5 Device 2 (EtherCAT) Init | [Bootstrap | et St i
== Device 2-Image Fre-(l Safedl MITEnt S13LE. I
+ Device 2-Image-Info =k I —= | Feguested State: IBUDT
Op I Clzar Error |
‘l Cutputs
M- § InfoData N
-4 Box 1 (P02200001 RODOS000T) DL Slistiss _
B8 Mappings Part & ICamer / Open
Part B: IND Carrier / Cloged
[ ]

Solution: Select the EtherCAT device under “1/O Devices”.
Select the “Online” tab, click “Init”, then click “Pre-OP”.

/- Untitled - TWinCAT System Manager

=1ol x|
File Edit Actions Wiew Options Help
1D EZR ' R840 EBavdddiie s eqavic ed?
-l 5YSTEM - Configuration =
B PLC - Confiquration Generall Adapterl EtherCAT — Onlin
=88 10 - Configuration
B 10 Devices Mo | addr | Name | State | cRC |
| 5% Deviee 2 (EtherCAT) ®1 1001 Box 1 (POZ200001 ROODGO0O0)  PREQIP ]
=fa Device 2-Image
~=f= Device 2-Image-Info
-t Inputs
- § Outputs
! B-§ InfaData
-4 Box 1 {PO2200001 ROODE0000)
8 Mappings
Counter |Cyc:|ic: | |Queued |
Send Frames 0 + 5544
n Frames / sec 0 + 18
Lozt Frames 0 + BS7
Clear CRC Clear Fi
= | TS | Tx/Rx Emors 0 A0
[ ]

Redo the steps in “6. Prepare Yaskawa SERVOPACK?” and proceed with the steps normally.

o [
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Appendix B:  Troubleshooting SERVOPACK
e Issue: In section 7. Yaskawa SERVOPACK Firmware”, in the step “After the progress bar
completes, the following occurs:”, no indications exist that the Yaskawa SERVOPACK
rebooted.
e Solution: If using a USB communications cable, disconnect the cable. If using a Digital
Operator, disconnect the Digital Operator. If using serial communications, disconnect the

cable.
After performing the above items, proceed with section “6. Prepare Yaskawa SERVOPACK?”,

step “Click the ‘Download...” button.”, and proceed with the steps normally.
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Appendix C:  Reading SERVOPACK EtherCAT Version
The Yaskawa SERVOPACK EtherCAT firmware version can be read by the following procedure:

e After performing the steps prior to “6. Prepare Yaskawa SERVOPACK?, selecting the slave,
then the “EtherCAT” tab will show the “Product/Revision:”, which shows the Yaskawa
SERVOPACK’s “Product code” and “Revision number”.

. Untitled - TwinCAT System Manager

File Edit Actions Yiew Options Help

[DFddSE $2R8 A Savdd o e |(|2Q)
[+~ SYSTEM - Confi ki
+% PLC - Cnnfi;:r;?:;r: ol EtherCAT | Process Data I Startupl CoE - Elnline|

El. I - Configuration

Elﬁ I/ Devices Type: I
-1 Device 2 (EtherCAT) Product/Revision:  |35651585 / 327684
-I- Device Z-Image
== Device 2-Image-Info
EEI---%T Inputs
- @] Outputs
- @ InfoData
-4 Box 1 (POZZ00001 RODOS0004)

@ Mappings

Auta Ine Addr:
EtherCaT Addr [

| dentification Walte:

Presious Part: I kd azter

e The “Revision number” is displayed in decimal.
e Details about the “Product code” and “Revision number” are found in “8. Verify Yaskawa
SERVOPACK Firmware”.
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Appendix D: SERVOPACK Alarms & AL Status Codes
SERVOPACK alarms:
Alarm .
Code | Alarm Name Cause Investigative Corrective Action

Action

Firmware change

Fault occurred in the EtherCAT
(CoE) Network Module.

Repair or replace the
EtherCAT (CoE) Network
Module.

Manufacturing date is
newer than 2020.08,

AASL system error. Firmware update function not and Soft Version is
compatible with hardware and 0007 (Check in Contact Yaskawa Support
installed firmware SigmaWin+ Product
Information for the
EtherCAT module)
A AED Factory firmware | Power supply turned off during Check SERVOPACK Execute firmware change
' image booted up. | firmware change. wiring. again.
¢ Incorrect file extension, non *.bap
file.
Firmware change | ¢ Incompatible *.bap file and option . - _ .
A AB3 procedure or file card. (\:/oerrrlef?:/tthat .bap file is Egaei%ute firmware change
format error. e *.bap file contents is corrupted. ' '
e *.bap file was downloaded while
not in BOOT mode.
Flash size Hardware version of the _EtherCAT
A A54 insufficient for (CoE) Network Module is _ Contact Yaskawa Sales

firmware change.

incompatible with firmware change
function.

Representative.
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AL Status Codes:

The following AL Status codes notify the EtherCAT master that a problem has occurred during

firmware change.

0x9000: Unexpected file sent though FoE (file extension was not .bap)

0x9001 — 0x9004: Incorrect or corrupt firmware file.

0x9005 — 0x9006: Internal error.

0x9007: Incorrect or corrupt firmware file.

0x9008: Firmware change aborted due to state change (e.g. from Pre-Op state or Bootstrap state).

0x9009: A firmware file was discovered upon entering Bootstrap or Pre-Op state. It is assumed
that the firmware file was sent though FoE in a state other than Bootstrap or Pre-Op
and has been deleted.

Ox900A: Internal error.

0x900B: Hardware does not support firmware change.

0x900D: Internal error.

Ox900E: Internal error.

0x900F: Incompatible FoE update situation (e.g. Flashing FW 6.00 or 7.00 to incompatible

hardware; flash FW 6.03 or 7.01 instead)
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