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Preface

Through the network protocol of Ethernet over EtherCAT, E series EtherCAT servo drive can do Thunder
connection via EtherCAT network architecture. This manual aims to assist users to do the related setup of
Ethernet over EtherCAT. In addition to connecting servo drive via USB, users can also choose to do
Thunder connection via Ethernet over EtherCAT communication to set parameters, perform motor tuning

and do troubleshooting.



Technical Terms

Term Meaning
Eth ) Ethernet is the most commonly used local network technology at present; its
erne
technical specifications are formulated by IEEE 802.3 standard.
Ethernet for Control Automation Technology is an Ethernet-based Fieldbus
EtherCAT
system developed by Beckhoff Automation.
Ethernet over EtherCAT, a technology extended by EtherCAT, can transmit
EoE Ethernet packets under the architecture of EtherCAT network without affecting
the data exchange within EtherCAT network.
ES| EtherCAT Slave Information is a file describing the characteristics of the slave;
its content is defined by ETG.2000.
Electrically-Erasable Programmable Read-Only Memory is a read-only memory
EEPROM
that can be electronically rewritten multiple times.
A string of numbers used in Internet Protocol to transmit identifications or receive
IP address

datagrams.

PreOp, SafeOp, Op

The states of ‘Pre-Operational’, ‘Safe-Operational’ and ‘Operational’ in EtherCAT
State Machine. Refer to section 2.4 in “E Series Servo Drive EtherCAT

Communication Command Manual” for detailed descriptions.
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1.1 Software and hardware requirements

Before executing EoE function, check if the specifications of software and hardware support EoE.

B E1 series servo drive

Table 1.1.1 Specifications of E1 series servo drive supporting EoE

Model ED1F-Eo (EtherCAT model)
Firmware version 2.10.6 or above
HIWIN_MIKROSYSTEM_ED1F_20231212.xml
ESI version
(and the versions with newer date)
EEPROM version EEPROM_ED1F (Version_2.10.6_or_above)

B E2 series servo drive

Table 1.1.2 Specifications of E2 series servo drive supporting EoE

Model ED2F-Ec (EtherCAT model)
Firmware version 3.10.6 or above
HIWIN_MIKROSYSTEM_ED2F_20231212.xml
ESI version
(and the versions with newer date)
EEPROM version EEPROM_ED2F (Version_3.10.6_or_above)

H  Host controller
Based on the specification, confirm that the product’s software can support EOE’s terminal setup.

B Thunder software
The version of Thunder installation file must be 1.10.6.0 or above.

1.2 Update EEPROM

Before using EoE function for the first time, users must manually update EEPROM to support EoE function.
This section explains how to update EEPROM with tools.

1-2 HIWIN MIKROSYSTEM CORP.
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1.2.1 Connect the equipment

Connect the equipment with EEPROM to be updated in series (CN9) and connect them directly to the
computer. During the connecting process, check if the INOUT connection is correct, as Figure 1.2.1.1

shows.

Figure 1.2.1.1

1.2.2 Open EEPROM burner

Open “EtherCAT Configuration Tool for HIWIN.exe” in “C:\Thunder\dce\toolswin\winkmi\EtherCAT
Configuration Tool for HIWIN”. After entering the screen of the program, select the network card of the
equipment connected to the computer and click Scan. After the scan is done, all the scanned equipment

will be listed on the left.

EtherCAT Configuration Tool for Hiwin X
Setup Help
4 Master
ﬁ Slave1
a Slave? Network device
4 ® Realtek PCle GBE Family Controller EEE— |
¥ > Scan

Intel(R) Ethernet Connection (14) 1219-V

HIWIN.

Figure 1.2.2.1
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1.2.3 Check the equipment’s EEPROM

Double-click the equipment to view the key information contained in its EEPROM.

« EtherCAT Configuration Tool for Hiwin X
Setup Help
4 Master ‘Ilead EEFPROM From Slave
@
ﬁ Slave? Local file path :
Eeprom from drive Eeprom from local
MName Value MName Value
Slave 1
PDI Control 0EOS
PDI Config 6600
Config Alias 0000
Checksum 0095
Vendor ID DOD0AAARN
Product Code 00000006
Revision Number 00010001
Serial Number Q0000000
HIWIN,
Select Slave 1
Figure 1.2.3.1

Check the equipment’s Product Code and Revision Number. Product Code corresponds to the model of

servo drive, while Revision Number corresponds to the version supporting EoE.

Table 1.2.3.1 Corresponding table for Product Code and Revision Number

Product Code Revision Number
ED1F (not support EoE) 0x00005 0x10000
ED2F (not support EoE) 0x00006 0x10000
ED1F (support EoE) 0x00005 0x10001
ED2F (support EoE) 0x00006 0x10001

1-4 HIWIN MIKROSYSTEM CORP.
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1.2.4 Burn EEPROM

This section explains how to update servo drive’s EEPROM via EEPROM burner. The steps are as follows:

1. Click Write EEPROM to slave in Setup in the upper left corner.

=~ EtherCAT Configuration Tool for Hiwin

[ Setup | Help

Choose network device ||-|( Device
.—Wmel_

Write EEPROM to slave .

Write Alias to slave Cle GBE Family Controller

) Intel(R) Ethernet Connection (14) 1219-V

HIWIN.

Figure 1.2.4.1

2. Select the equipment to be burned and search for the EEPROM file (.bin) to be burned. The EEPROM
file is included in Thunder’s path “C:\Thunder\dce\toolswin\winkmi\EtherCAT Configuration Tool for

HIWIN\Bin Library”. The corresponding content of the file is shown in Table 1.2.4.1.

=~ EtherCAT Configuration Tool for Hiwin
Setup Help

m@m To Slave
’ Slave'l |

Tave Binary file path

Binary file from local

:l Browse I

]

- Select .bin file X Wi
1 <« winkmi > EtherCAT Configuration Tool for HIWIN » Bin Library v 4] earch brar yel
Organize ¥ New folder ~ ™ @
B8 This PC L] Name . Date modified Type Size
J 3D Objects | | EEPROM_ED1F(Version_2.8.18_or_below)... 1§12 BIN File 2KB
I Desktop | EEPROM _ED1F(Version_2.10.6_or_above).... 1 L‘ BIN File 2KB
= p _| EEPROM_ED2F(Version_3.9.20_or_below).... 1§12 BIN File 2KB
= Documents
| EEPROM_ED2F(Version_3.10.6_or_above)... 1§12 BIN File KB
J Downloads
D Music
=] Pictures
B Videos
= 05(C) v
File name: || v‘ (*.bin) v

Figure 1.2.4.2
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Table 1.2.4.1 Corresponding table for EEPROM file’s content

Applicable
Product Code Revision Number
Firmware Version
EEPROM_ED1F All versions
N 0x00005 0x10000 (but cannot support
(Version_2.8.18_or_below) EoE function)
EEPROM_ED2F All versions
~ 0x00006 0x10000 (but cannot support
(Version_3.9.20_or_below) EoE function)
EEPROM_ED1F
0x00005 0x10001 2.10.6 or above
(Version_2.10.6_or_above)
EEPROM_ED2F
0x00006 0x10001 3.10.6 or above
(Version_3.10.6_or_above)

3. Click Write to burn EEPROM. When the progress bar below is completed and Success is displayed,
EEPROM updating is done.

«~ EtherCAT Configuration Tool for Hiwin -
Setup Help
4 Master
@ Slavel
@ Slave2 Binary file path

CA\Thunder\dce\toolswin\winkmi\EtherCAT Configuration Tool for Hiwin\Bin Librar

Binary file from local

08 OE 00 66 E8 03 00 00 00 00 00 00 00 00 95 00 AA AA 00 00 06 00 | Write I
00 00 01 00 01 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 18 80 00 F6 18 80 00 06 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 OF 00 01 00 OA 00 FO 00
1F 11 45 32 20 45 74 68 65 72 43 41 54 20 44 72 69 76 65 OA 53 65
72 76 6F 44 72 69 76 65 0C 53 65 72 76 6F 20 44 72 €9 76 65 73 08
44 43 2D 53 79 6E 63 30 08 46 72 65 65 20 JR=FS=fi—iiBdrB-50—d4s
4F 20 31 OA 45 72 72 6F 72 20 63 6F 64 65 537461747573 77

6F 72 64 19 4D 6F 64 65 20 6F 66 20 6F 70
64 69 73 70 6C 61 79 15 50 6F 73 69 74 69
6C 20 76 61 6C 75 65 12 54 6F 75 63 68 20
61 74 75 73 1B 54 6F 75 63 68 20 50 72 6F

HIWI 69 74 69 76 65 20 65 64 67 65 1C 46 6F 6C

Select Slave 1

72 61 74 69 6F 6E 20
6E 20 61 63 74 75 61
0 72 6F 62 65 20 73 74
65 20 31 20 70 6F 73
IC 6F 77 69 6E 67 20 65

Success

Figure 1.2.4.3

»  EEPROM burner only supports the burning of HIWIN series. Do not perform the
related operations on other servo drives.
Important »  If servo drive’s EEPROM has been updated, do not use old firmware version,
Reminder or communication errors will occur. If users need to use old firmware version,
re-burn the corresponding equipment with Revision Number of 0x10000 (refer
to Table 1.2.4.1).
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1.3 EoE wiring setup

The main characteristic of EoE is that the controller can be used as a gateway to convert Ethernet packets
into EoE packets and transmit them to slave. Therefore, if it complies with the network segment protocol
and confirms that Ethernet packets can reach the terminal through IP protocol (such as executing Ping
test), Thunder connection can be made through EoE. The wiring methods are given as follows:

B Example 1: Computer (Thunder) - Controller - Drive

Ethernet EtherCAT

192.168.2.X 192.168.1.X

Figure 1.3.1

B Example 2: Computer (Thunder) - Switch - Controller - Drive

Ethernet EtherCAT
192.168.2.X 192.168.1.X

Figure 1.3.2

B Example 3: Industrial computer (Thunder) - Drive

EtherCAT

192.168.1.X

Figure 1.3.3

Note:
1. For the first time of EoE application, it is recommended to conduct a stand-alone test with the above examples.

Users can modify the network architecture for development after becoming familiar with it.
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2. The industrial computer in Example 3 must support EtherCAT’s transmission.

1-8 HIWIN MIKROSYSTEM CORP.
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2.1 Controller’s connection setup

This section outlines the required setup on the controller side. For the actual operations, refer to the

relevant operating instructions of the controller.

2.1.1 Network configuration

Connect the computer and the controller, set the

IP of each network port, and configure the network

segmentation. Take Windows as an example, the setting can be performed in Control Panel — Network

and Internet — Network and Sharing Center.

)
« v A S5 > Control Panel » Metwork and Internet » Network and Sharing Center v O y-!
Contral Panel Home View your basic network information and set up connections
View your active networks
Change adapter settings
Change advanced sharing hiwinmikro.com.tw Access type: Internet
settin T
Medizktreaming cptions
U Etherflet Status ¥ Ethemnet Properties Internet Protocol Wersion 4 (TCP/IPvd) Properties
General Networking  Sharing General
Conmecthn Connect using: You can get IP settings assigned automatically if your network supports
A this capability. Otherwise, you need to ask your network administrator
Pvafbonnectivity: 1[5 TNS7I0P 10GBase-T/NBASE-T Ethemet Adapter B e ppraiate I s,
IPv6E Fonnectivity: Mo network
Confi
Medid State: i ™ f E! Cihtain an 1P addrses &) tnenatiea)
is connect the fol fems:
Duraffon: 2days0 fon uses Te folowing fems (@ Use the Falloning IP address:
spesl: 1 ¥ B Cliert for Microsoft Metworks P add (e 8. 2 12
¥ "5 File and Printer Sharing for Microsaft Metworks: acdress: (192,168, 2 12|
Deaiis. . ¥ 3005 Packet Scheduler Subnet mask: 255 . 255 .255 . 0
Defaut gateway: [ . L |
Activity — i ol EYAS aarvrar ackdraes i shoamabica
_ ¥ 4 Intemet Protocol Version 6 (TCP/IPvE) btain DNS server address automatica
Sant —— L — Rt < (@) Use the Fallowing DNS server addresses:
-
: & Install. Uninstal Propetle  Prefemed DNS server: e
Bytes 517,547,835 5,879,8 - |
v | Description Alternate DNS server: . . . |
Transmission Control Protocol/Intemet Protocol. The defay
wide area network protocol that provides communication |
across dverse interconnected networks [Jvaidate settings upon exit Advanced...
oK d OK Cancel
Figure 2.1.1.1

Note:

EoE does not support the network segmentation of 169.254.X.X (the IP that Obtain an IP address automatically is

checked). Please avoid this kind of setup.

HIWIN MIKROSYSTEM CORP.
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The following are the setting examples of mesh and network segmentation:

H Example 1

Ethernet
192.168.2.X

EtherCAT

192.168.1.X

Port A

Port B

Port C

IP address: 192.168.2.129
Subnet mask: 255.255.255.0

IP address: 192.168.2.128
Subnet mask: 255.255.255.0

IP address: 192.168.1.128
Subnet mask: 255.255.255.0

H Example 2

Ethernet
192.168.2.X

EtherCAT
192.168.1.X

Port A

Port B

Port C

IP address: 192.168.2.129
Subnet mask: 255.255.255.0

IP address: 192.168.2.128
Subnet mask: 255.255.255.0

IP address: 192.168.1.128
Subnet mask: 255.255.255.0

B Example 3

EtherCAT
192.168.1.X

Port A

IP address: 192.168.2.129
Subnet mask: 255.255.255.0

HIWIN MIKROSYSTEM CORP.
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Ethernet Ethernet EtherCAT
X XXX 192.168.2.X = 192.168.1.X

Figure 2.1.1.2

Since EoE’s data exchange is implemented through Ethernet packets, if there is a
Important network topology between HMI (Thunder) and the controller (as Figure 2.1.1.2
ERn shows), check if the Ethernet packets can be transmitted and received between HMI
and the controller first, or EOE function cannot be applied. For example, send the

packets to 192.168.2.128 via Ping test and ensure the reply can be received.

2.1.2 EoE setup

Refer to the product manual of the controller or the relevant teaching documents to complete EtherCAT
connection for performing EoE setup, including:

1. Open EoE function on the controller side.

2. Set EoE’s terminal.
When setting EoE’s terminal, users must set the virtual IP of servo drive. Please set the virtual IP of
servo drive to the address within EtherCAT network segmentation, and it cannot be the same as the
IP of controller. Take Example 1, 2, 3 in section 2.1.1 as examples:

IP address: 192.168.1.1
Subnet mask: 255.255.255.0

After the setup is done, ensure the servo drive has entered PreOp, SafeOp or Op before proceeding to
the next step. If the servo drive has not entered the above states, check if the firmware has been updated
to the version supporting EoE.

Note:

Refer to section 4.2 for the example of TwinCAT 3.

2-4 HIWIN MIKROSYSTEM CORP.
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2.2 Drive’s connection setup

2.2.1 Add the route

If the EoOE wiring setup that the HMI is connected to the servo drive via the controller is adopted, it indicates
that the controller is used as a gateway. At this time, a route must be added for the network to send
Ethernet packets. Users can add the route by opening command prompt and perform the related
operations:

H  Add the route
ROUTE ADD <destination subnet> MASK <Destination subnet mask> <Gateway> -p

C:\Windowe\Syeten32=ROUTE ADD 192.168.1.0 MASE 255.255.255.0 192.168.2.128 -p

B Delete the route
ROUTE DELETE <destination subnet> -p
CoAWindowatSyaten32=ROUTE DELETE 192.168.1.0 -p

B Check the route
ROUTE PRINT

CoAWindowa\Svaten22-R0UTE FRINT

Important  The actual operations for network setting may be different. Please contact the system

Reminder administrator for detailed setup.

HIWIN MIKROSYSTEM CORP. 2-5
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2.2.2 Thunder connection

1. Open Thunder, select Fieldbus in Drive type.

Thunder (Test) _ O w
Fi

Fieldbus v
v

Figure 2.2.2.1

2. Select Network (Ethernet over EtherCAT) in Config. interface.

Thunder (Test) _ O w

Network(Ethernet over EtherCAT)
Off-line(View only)

USB

Figure 2.2.2.2

3. Set the IP address of servo drive connected to the controller (that is, the virtual IP of servo drive set
in section 2.1.2).

Thunder (Test) — O e

Fieldbus
Network(Ethernet over EtherCAT)
192 . 168

v
v

=
| L3

Figure 2.2.2.3

4. Click Ping to simply test if the computer can send packets to servo drive via the controller.

2-6 HIWIN MIKROSYSTEM CORP.
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Thunder (Test) — O e

Fieldbus
Network(Ethernet over EtherCAT)
192 . 168 . 1 2

OK

v
v

Figure 2.2.2.4

5. Click Connect.

Thunder (Test) — O e

Fieldbus v
Network(Ethernet over EtherCAT) v
o1 .2

OK |_
3

Figure 2.2.2.5

HIWIN MIKROSYSTEM CORP. 2-7
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3.1 Supported functions

The following table shows the functions supported by Thunder through EoE connection. Refer to “E Series

Servo Drive Thunder Software Operation Manual” for the applications:

Table 3.1.1
Supported Function Corresponding Chapter

Edit parameters section 4.4.2

Save / Load parameters file section 4.4.3

Save to drive section 4.4.4
Drive configuration

Reset drive section 4.4.5

I/O configuration section 4.5

Phase initialization setup section 4.6

Test run section 5.2
Test run function

Homing operation section 5.3

Auto tune section 6.2
Tuning Tuneless section 6.3

Spectrum analyzer section 6.4

Monitor drive’s status section 7.3
Monitoring Scope section 7.5

Real-time data collection section 7.6

Real-time monitoring section 8.2
Troubleshooting

Error log section 8.3

Absolute encoder initialization section 9.3
Advanced functions

Gantry control section 9.7

Note:

EoE does not support the functions such as firmware updating, multi-motion burning and Error Map burning.

HIWIN MIKROSYSTEM CORP.
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3.2 Mastership setup

Before performing motion control, ensure the setup of the mastership (Access). The mastership will decide

the permissions of motion commands, as Table 3.2.1 shows. Users can switch the mastership in Thunder’s

menu bar and check the current mastership. Besides, users can also check the status of the mastership
through Bit 9 (Remote) of Statusword (object 0x6041) from the host controller.

Table 3.2.1
Mastership (Access) Description
Thund The motion mastership is Thunder command, so the motion commands of
under
controller cannot be executed.
The motion mastership is controller command, so the motion commands
of Thunder cannot be executed. Refer to section 3.2 in “E Series Servo
Controller
Drive EtherCAT Communication Command Manual” for the motion
commands of controller.
File Tools Settings | Access Help
[--HIwIN +  Thunder
E|E2 X Controller ﬁ @
-------- Mdl. EDzFErIUE-T-Cuw ‘ % ‘
Figure 3.2.1
Table 3.2.2
Value Definition
Statusword 0 The motion mastership is Thunder command.
Bit 9 Controlword cannot control it.
(Remote) ] The motion mastership is controller command.
Controlword can control it.

Important Do not perform master switching at “Servo ready” state. Disable the motor first, and

Reminder then perform master switching.

HIWIN MIKROSYSTEM CORP.
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4.1 Troubleshooting

If users cannot successfully perform EoE connection, follow the flowchart below to check if any part has

not been completed:

Cannot connect to HMI

Re-scan the equipmen
on the controller side to
check if the drive can
be found?

Has the drive entered
PreQp, SafeOp or
Op?

s the drive’s type
“EtherCAT Drive” on
the controller side?

Use the network
segmentation other than
169.254.X.X for the
connection?

No

Is the computer the
HMI and also the

controller (Example 3 in
section 1.3)?

No

Use the latest ESI

file? Update ESI file

Yes

v

Refer to section 1.3 to
check if the equipment is
correctly connected.

Refer to section 1.1 to check
if the firmware version meets
the requirement.

Refer to section 1.2 to
update EEPROM with tools.

Refer to section 2.1.1 to
redo network configuration.

No
response

Check if the route from HMI to
controller is correctly set and if
it is blocked by firewalls or
other factors.

Ping controller

Ping drive

There is a response.

Is IP address the
same as the address

No. Ping the set in section 2.1.27

correct address.

Successful connection

If there is still something wrong,
contact the manufacturer.

4-2

There is a response.

|s EoE function open
on the controller
side?

Refer to section 2.1.2 to do
EoE setup.

Refer to section 2.2.1 to
check if the route is added.

Figure 4.1.1
HIWIN MIKROSYSTEM CORP.
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4.2 EoE setup example - TwinCAT 3
The following are the connection setup steps for Beckhoff controller:
Step 1: Complete network configuration.
Ethernet EtherCAT
192.168.2.X 192.168.1.X
|
[ 192.168.2.129 | [ 1921682120 | [ 192.168.2.120 |
Figure 4.2.1
Step 2: Complete EtherCAT connection and scan the equipment.
% Build 4024.22 (Loaded) ~ | = 3 2 '-"\ fé E2EQE - | cp-s8EEF1
Solution Explorer * 44X
A& o-a| s
Search Solution Explorer (Ctrl+ P~
R Solution "E2EOE’ (1 project)
4 o e2e0E
b @l SYSTEM
b & MOTION
PLC
4| SAFETY
C++
& AnaALYTICS
« &0
b *% Devices
b &¢ Mappings| 11 Add Newitem.. Ins
‘a0 Add Existing Item... Shift+Alt+A
Add New Folder...
\ Scan
Figure 4.2.2
4-3
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Step 3: Ensure the controller’s IP can be pinged.

t1ne
LI

Figure 4.2.3

Step 4: Configure master’s EoE setting.

Solution Explorer

- .
(=15 - & B Ethercat L
a B # i EthercAT 1
Search Solution Explorer (Ctrl+ -
] Solution 'E2EQE’ (1 project) Netid: [5.58.238.24].&.1 ‘ I Advanced Settings... I
4 g e2e0E
b Jj SYSTEM Datarate: 100 MBit/s Export Configuration File...
b =] MOTION
PLC Sync Unit ABsignment....
SAFETY
C+4 TOP{ ogy...
& AnaLYTICS
4 Fvo AdvancediSettings
4 "2 Devices
Al =% Device 3 (EtherCAT) l_ = State Machine EoE Support
Thage Mgster Settings
*B Image-Info Slabe Settings Virtual Ethernet Switch Windows Network
P @ SyncUnits - Cyclicframes Enable Connect to TCP/IP Stack
» Inputs . Distrifffited Clocks
b W Outputs EoE S Max Ports: 2 o Windows IP Routing
b @ InfoData Redun Max Frames: 120 < P Enable Route
3 Drive 1 (E2 EtherCAT Drive) #- Emergency i
1 Ma:pmgs +)- Diagnosis Max MAC Ids: 100 - Changes require system reboot!
EtherCAT Mailbox Gateway
[JEnable 0 0.0 0 00 00 00 000000

Figure 4.2.4
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Step 5: Configure slave’s EoE setting.

Solution Explorer

BE-o-F | ﬁB G| EtherCAT =gy oegss Data Plc Startup CoE - Online Online NC: Online NC: Functions
Search Solution Explorer (Ctrl+) P
131 Solution 'E2EOE' (1 project) pe: €2 EtherCAY Drive |
4 hi E_"-EOE roduct/Revision: |6/65536 |
b @ svsTem —
4 [ MOTION uto Inc Addr: 0 ]
b [ NC-Task 1 SAF therCAT Addr: [ 1001 1 Advanced Settings... ]
@ rc —
[# sareTy lentificatior 0 =
[Geed
C++ Aflvanced Settings
& ANALYTICS
4 @vo -Gengpal EoE
4 "% Devices - Maillgox
4 = Device 3 (EtherCAT) ] [AVirtual Ethernet Port
+B
| i
ge mage = Virtual MAC Id: 0201053003 e9
¥ Image-Info Distributed Clock
b 2 SyncUnits -ESC Access O Switch Port
3 Inputs
IP Port
b W Outputs
lnfoData (O DHCP
b B Drive 1 (E2 EtherCAT Drive) — @ IP Address 192.168. 1 . 1
4 St
4" NC-Task 1 SAF - Device 3 (EtherCAT) 1 SubnetMesk | 255.255.255. 0
g7 NC-Task 1 SAF - Device 3 (EtherCAT) Info Default Gateway: |192.168. 1 .128
[ Time Stamp Requested
Figure 4.2.5

Step 6: Activate the settings and ensure EtherCAT has entered PreOp, SafeOp or Op.

Search Solution

fa] Solution 'E2EOQE' (1 project)

General

State Machine

EtherCAT DC

Process Data

Startup CoE - Online m

Plc

HIWIN MIKROSYSTEM CORP.

T eor soctep
b @l SYSTEM = Current State: opP
Pre-Op Safe-Op

b MOTION Requested State: oP

PLC Op Clear Error

[ sareTy

Cit

Figure 4.2.6
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