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Moxa Tech Note Building a Fault-tolerant EtherCAT Network

1 Introduction

Most EtherCAT slave devices come with only two ports, making the daisy-chain topology
the standard connection method. However, this setup has a critical weakness: if any
single device fails or disconnects, all downstream devices lose communication with the
master.

Master Slaves

Data loss

Since failure points are unpredictable, the impact can vary widely depending on where the
issue occurs. To solve this, the Moxa EJS Series EtherCAT junction allows for
topology conversion, breaking the single chain into multiple independent

branches, like tree, and star topologies.

Slave I

LINE STAR TREE

This approach isolates faults to a single path, ensuring that other devices remain
unaffected—greatly improving network reliability.

This document outlines how to build a robust EtherCAT topology with the Moxa
EJS Series in a TwinCAT 3 environment, where the EJS isolates faults to a single path
so if one device fails, communication on other branches continues unaffected.
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1.1 Target Audience

This application guide is for control systems engineers, automation specialists, and
machine builders who are tasked with improving the reliability of their EtherCAT systems.
It is ideal for professionals seeking to move beyond basic daisy-chain configurations to
implement more robust, fault-tolerant network architectures.
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2 System Topology

This document outlines the recommended EtherCAT connection settings to avoid single-
point failures when using the Moxa EJS Series, in conjunction with TwinCAT 3.

Specifically, it demonstrates two key aspects:

1. EtherCAT Master-Slave Communication:

Show how the EtherCAT Master communicates with the connected slave devices,
performing read and write operations on I/O data.

2. Avoiding Single-Point Failures by Using an EJS:

If an EtherCAT slave device on one branch fails—due to disconnection or
malfunction—devices on other branches remain unaffected. This independent branch
operation helps prevent single-point failures across the system.

The EtherCAT Master is simulated using TwinCAT 3, and the EtherCAT slave devices
include:

e BECKHOFF EK1100 with EL2008 and EL1008 modules
e INOVANCE GL20-RTU-ECT with 0008ETN and 0800END modules
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To facilitate I/0 status observation, an ioLogik E1200 is connected to both BECKHOFF and
INOVANCE setups, providing an easy and visual way to monitor data changes during the
demonstration.

EtherCAT Master
PC runs
TwinCAT 3
hd AR
EtherCAT Slaves
Please note that the PC
must be connected to the
EtherCAT IN port (Port 1)
EJS-08
Please note that the EJS-08 needs to
be connected to the EtherCAT IN port GL20-RTU-ECT
1/0
-I_
~  ioLogik E1200
D1 E:pp
DO : poo
|
EtherCAT
— D|/DO
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3 Required Equipment and Components

1. PC Requirements
a. O0S: Win 10/ Win 11
b. Ethernet Port: RJ45 connector
2. EJS Series
Industrial EtherCAT Junction
Rev: v1.0 or higher
3. BECKHOFF EK1100
EtherCAT coupler, with EL2008 (DO terminal) and EL1008 (DI terminal) modules.
4. INOVANCE GL20-RTU-ECT

EtherCAT coupler, with GL20-0008ETN (DO terminal) and GL20-0800END (DI
terminal) modules.

5. TwinCAT 3

As a registered Beckhoff account, you can download the TwinCAT 3 EtherCAT master
simulator.

Version: V3.1
Download website:

https://www.beckhoff.com/en-en/support/download-finder/search-
result/?download group=97028248&download item=650023470

Installation guide videos (Reference):

[Chinese] https://www.youtube.com/watch?v=1jNBuxxvIfI

[English] https://www.youtube.com/watch?v=WkNOm-hMH3k

Note If the PC doesn't have Visual Studio when installing TwinCAT 3, the TwinCAT XAE Shell
will be installed automatically.
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4 After Installing TwinCAT 3

After installing TwinCAT 3, these steps must be performed.

4.1 Run the win8settick.bat file on each computer

When using a PC/NB as the simulator of the Beckhoff controller, before creating the
project, you need to run the win8settick.bat file on each computer. This only needs to be
done once for each computer.

1. Go to the TwinCAT installation folder.
By default (for TwinCAT 3.1), this will be in C:\TwinCAT\3.1\System
2. Right-click the win8settick.bat file.
3. Select Run as administrator.
The process will take a few seconds, and the pop-up window will close automatically.

4. After the process is complete, restart the computer.

— o
System X 4+
& AR C } @ > ThisPC > 0OS(C) > TwinCAT > 3.1 > System > | Search System Q
® New v X @ @ ® W N Sort v = View v e (B Detail:
~ TwinCAT Date modified Type Size
¥ 3.1 [ defaulttps 6/13/2025 1:15 PM TPS File 3KB
> Boot &l TcAmsRemoteMgr 6/7/2024 12:43 PM Application 484 KB
> T Components [%) TcAmsSerial.dil 6/7/2024 1243 PM Application extens 4478
> B Config [%) TcATGinau10.Il 6/7/2024 1243 PM Application extens.. @ Open Erer
> B3 CustomConfig [%) TcATGinaU14.dll 6/7/2024 1243 PM Application extens...
[%) TCATHooks.dll 6/7/202412:43 PM Application extens.
> Driver
) @ TeaTsyssv 6/7/2024 1243 PM Application
4 Repasitory Y7 Add to Favorites
) [%) TcATUserManU10.I1 6/7/2024 1243 PM Application extens...
% Runtimes D Compress to... >
[) TcATUserManU14.dll 6/7/2024 1243 PM Application extens, 1
sk ~ : Copy as path Ctrl+Shift+C
[) TeComPortConnectiondil 6/7/2024 1243 PM Application extens 1
2 Setup i Alt+Ent
) TeRtelnstall 6/7/202412:43 PM Application , & Properties A
> System
% % Testgeditor 8/4/2004 11:02 PM Application 18 ERsiogs
>
Target 2 Tesysul 6/7/2024 12:43 PM Application 6
. £ Show more options
> IR Adshpi [) wingsettick 6/7/2024 10:12 AM Windows Batch File |
16items 1 item selected 71 bvtes 57 18} @&N = wo |
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4.2

Install the TwinCAT Realtime Ethernet driver

You need to install the TwinCAT real-time Ethernet driver for the network card that will be

used as the EtherCAT Master.

1. Open TwinCAT 3 and create a project.

2. Go to TWINCAT > Show Realtime Ethernet Compatible Devices...
3. Select the network card that will be used as the EtherCAT Master.

Note

If a network card is listed under Incompatible devices, this does not mean that it
cannot be used to test the EtherCAT communication; this only means that this card will
provide weak real-time capabilities. For most testing purposes, this will be sufficient.

4. Select Install to install the driver.

After the driver is installed, the network card will be moved to one of the Installed

and ready-to-use devices list:

> Installed and ready to use devices(realtime capable): Shows compatible

devices.

> Installed and ready to use devices(for demo use only): Shows incompatible

devices.

FE EDT VIEW PROECT BUAD DEBUG ~TWINCAT | TWINSAFE PLC TEAM  TOOLS  TEST
B-D-& XA
wlBRE @7 [<oca>

Solution Explorer

3
K1 Restart TwinCAT (Config Mode)
2 ReloadDevices

b3

" San

@ Toggle Free Run State

©Ogoo| RIOKE RARS

#h Access Bus Coupler/IP Link Register.

Update Firmware/EEPROM

Show Realtime Ethernet Compatitle Device:

Installation of TwinCAT RT-Ethemet Adapters

Ethemet Adaplers
e

- 0 - [ntelR
Local Aeea Connexsion - IntelR] E themet Connection (2] 12134M
devices

Disable

W Show Bindings
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4.3

Import ESI files into TwWinCAT

To get the most out of your EtherCAT system, importing EtherCAT SubDevice Information
(ESI) files is essential. These XML-based files act as detailed guides for each EtherCAT
SubDevice, allowing tools like TwinCAT 3 to automatically configure the network and

generate an accurate EtherCAT Network Information (ENI) file.

Using ESI files ensures smoother setup, easier integration, and reliable communication—
especially in systems with devices from different vendors. For the best performance and
compatibility, always include the correct ESI files for every device in your network.

1.

Use the links below and download the ESI files for your EJS Series device.

» EJS-04:

https://www.moxa.com/en/products/accessories/ethercat-automation-

devices/ejs-04-series#resources

» EJS-08:

https://www.moxa.com/en/products/accessories/ethercat-automation-

devices/ejs-08-series#resources

Copy the ESI file to TwinCAT’s \Config\lo\EtherCAT folder.

By default (for TwinCAT 3.1), this will be in C:\TwinCAT\3.1\Config\Io\EtherCAT

EtherCAT X o+
< ™ C @D > = 0S(C) > TwinCAT >
® New ~ N Sort ~
v Eos©) Name
© Beckhoff ER7c
> 70 eSupport
@ Becknoff ERB
inetpub
P @ Becknoff ERP30X
Perflogs @ Becknoff ERPX0
> Program Files @ Becknoff EtherCAT EvaBoard
> Program Files (x86) @ Beckhoff EtherCAT Terminals
v T TwinCAT @ Beckhoff FBIOX
> 31 @ Becknoff Fooon
> = AdsApi @ Beckhoff FM300c
Common32 @ Beckhoff ILoccx-B110
Commonst @ Becknoff Ps20x
@ (cPpas ecat-2515.v1.0
> 77 CommonComsServer
€ INOVANCE-GL20-RTU-ECT-1.3.200
> Functions
€ MGate 5216 EtherCAT Slave 240326101 ..
> B Mc

TcSwitchRuntime

131 items.

@ voxaeis-04.13

@ voxa e15-08.3 1

31 > Config >

= View v

Date modified
11/15/2024 3:.00 AM

11/15/2024 3:.00 AM
11/15/2024 3:.00 AM
11/15/2024 3:00 AM
11/15/2024 3:00 AM
11/15/2024 3:00 AM
11/15/2024 3:00 AM
11/15/2024 3:00 AM
11/15/2024 3:00 AM
11/15/2024 3:00 AM
11/15/2024 3:00 AM
11/19/2024 9:20 PM
4/14/2025 11:03 AM
11/7/2024 11:54 AM
11/7/2024 11:55 AM

11/7/2024 11:55 AM

lo > EtherCAT

Type
Microsoft Edge HT.

Microsoft Edge HT.
Microsoft Edge HT.
Microsoft Edge HT.
Microsoft Edge HT.
Microsoft Edge HT.
Microsoft Edge HT.
Microsoft Edge HT.
Microsoft Edge HT.
Microsoft Edge HT.

Microsoft Edge HT.

Microsoft Edge HT...

Microsoft Edge HT...

Microsoft Edge HT.
Microsoft Edge HT.

Microsoft Edge HT.

Size
3,008 KB

207 KB

3752 KB

364 KB

72KB

54 KB

49 KB

21KB

367 KB

8KB

457 KB

7KB

1,546 KB

5KB

5KB

9KB

a X

Search EtherCAT Q

(B Details
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5 TwinCAT 3 Settings

Note In this scenario, please make sure that the cable is connected to the EtherCAT In port of

the slave devices, or you may encounter errors.

5.1 Create a new TwinCAT project
1. In TwinCAT 3, go to FILE > New > Project...
2. Enter a Name for your TwinCAT project.
3. Select OK.

(@l start Page - TeXaeshell
Gie | Edit View Project Debug TwinCAT TwinSAFE _PIC_ Team Scope Tools Window Help
0 New " I8 Project. Ctrl+Shift+N P Attach... ~

Open Y ooTe, enEy
@ start Pa
i s StartPage # X
Gose New Project 2 X
s &

e b Recent Sortby:[Default <] 3 Search (Ctrl+E
lled. 3 TwinCAT XAE Project (XML format) TwinCAT Projects ~ TyPe: TwinCAT Projects
@ save asArchive.. b TwinCAT Measurement TwinCAT XAE System Manager
_J Send byE-Mail.. TwinCAT Projects Configuration
W save Al Crl+Shift+S TwinCAT PLC
R R TcXaeShell Solution
Page Setup.
Print. Ctrl+P
Recent Files »
Recent Projects and Solutions »
Exit Alt+F4
[
Not finding what you are looking for?
Open Visyal Studio Installer
Name: [Handsof | I
Location: CA\Users\GTS\Documents\TcXaeShell - | Browse..
Solution name: HandsOn Create directory for solution

[] Add to Source Control

i
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5.2

Add EtherCAT slave devices (Method 1)

This method will scan for EtherCAT devices currently in the network.

Note

Before performing this task, please make sure the EJS is properly connected to the
EK1100, GL20-RTU-ECT, and the PC running TwinCAT 3.

1.
2.

In the Solution Explorer, right-click on I/O > Devices.
Select Scan.

In the HINT: Not all types of devices can be found automatically window, select
OK.
Your PC will scan for EtherCAT devices on the network.

Select the network card to use as the EtherCAT master device.

Note

You should select the network card you installed the TwinCAT Realtime Ethernet driver
for. The EtherCAT slave devices should be connected to this card.

5.
6.
7.

Select OK.
In the Scan for boxes window, select Yes.

In the Activate Free Run window, select Yes.

Solution Explorer
@& o-a| s
Search Solution Explorer (Ctrl+;)

%3 Solution 'HandOn' (1 project)
4 ] HandOn

> (@ SYSTEM
k= MOTION
{og rC
(&3 SAFETY
M C++
(& vision
& AnALYTICS
I= 1o

a° Mappings 3 Add New Item.. Ins
o Add Existing Item... Shift+Alt+A
Rename

Add New Folder...

Export EAP Config File

\ Scan
—_— v
Paste - Ctrl+V
Paste with Links TcXaeShell X
E— |

HINT: Not all types of devices can be found automatically

Cancel
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57 1 new I/O devices found

evice 1 (EtherCAT Automation Protocol)

*AZ0H b (TwinCAT-Intel PCI Ethemet Adap

Cancel
SelectAll
UnselectAll
TcXaeShell X
Scan for boxes TcXaeShell X
a Activate Free Run
Yes No
Yes No

5.3 Add EtherCAT slave devices (Method 2)

If Method 1 does not work, you may need to manually add an EtherCAT master device

before scanning for slave devices.

5.3.1 Add EtherCAT master device

1. In the Solution Explorer, right-click on I/0 > Devices.

Select Add New Item...

2
3. Select EtherCAT > EtherCAT Master.
4

Select Ok.

This will create a new device in

v

I/0 > Devices.

Double-click on the device you created in I/0 > Devices.

6. In the Adapter tab, select Search...

7. Select the network card to use as the EtherCAT master device.

Note You should select the network card

you installed the TwinCAT Realtime Ethernet driver

for. The EtherCAT slave devices should be connected to this card.

Copyright © 2025 Moxa Inc.
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Select OK.

Solution Explorer v ax
co@B-|o-a|s=
Search Solution Explorer (Ctrl+;) P~
.q'_J Solution ‘HandOn' (1 project)
4 ol simple test1
4 (@ svsTem
License
4 @ Real-Time Insert Device X
[ 1/0 Idle Task
B Tasks T ok
=%= Routes
23 Type System TerCAT Slave Cancel
l‘] TcCOM Objects ‘ 5% EtherCAT Automation Protocol (Network Variables)
Q MOTION 'ﬂ EtherCAT Automation Protocol via ELB601, EtherCAT
m PLC =% EtherCAT Simulation
55 EtherCAT Open Mode Adapter
[ sAFeTY 48 Ethemet
i c++ &R Profibus DP
@] vision -85 Profinet
= Terget Type
@ AnaLyTICS 4G CAN/CANopen GELIYE
4= DeviceNet OPConly
4=z~ EtherNetIP
CXonl
'3 Add New item... Ins # 1 SERCOS interface | il
s — #1110 BeckhoffLightbus O8xanly
isting em... ift+Alt+
9 - USB Oan
Rename 4-E1¢ BACnet
Add New Folder... Name: Device 1
Export EAP Config File
" Scan
Paste Ctri+V
Paste with Links
Solution Explorer HandOn # X
comei-|o-d| /'EI General er| EtherCAT Online  CoE - Online
Search Solution Explorer (Ctrl+) P~ © Network Adapter
&7 Solution "HandOn' (1 project) 005 (NDIS) Orcl (ODPRAM
4 ] Handon
b @l svSTEM Description: BARG5, 6 (TwinCAT-Intel PCI Ethernet Adapter (Gigabit) V2)
=l MoTION Device Name: \DEVICE\{7ACDE2F9-7168-4195-AC12-51A297976915}
o3 pLc I Bus/Slot 6' Search |
Cl Bus/ earc|
@] SAFETY
[ c++ MAC Address: T Device Found At X
VISION IP Address: 1
& AnaLvTICS ~ -
= AT-Intel PCI Ethemnet Adapter (G —
4 % Devices anee
E5) e
&7, Mappings (O Adapter Reference gA"
Adapter
Freerun Cycle (ms):
Help
Number Box Name Address  Type In Size Out Size  E-Bus (mA)
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5.3.2 Scan for EtherCAT slave devices

1.

In the Solution Explorer, right-click on the EtherCAT master device you created in I/0

> Devices.

Select Scan.

This scans for EtherCAT slave devices connected to the device, and adds them under

the device in I/0 > Devices.

Verify that all EtherCAT slave devices connected to the EtherCAT master have been

found and identified.

Solution Explorer
@ E-o-a| k=

Search Solution Explorer (Ctri+;) P~

3] Solution "HandOn’ (1 project)
4l Handon
> @l sysTEM
{z= MoTION

B ric

0 Add New Item...
*® |mage-Info + -
4 0 Add Existing Item...
o i
& SyncUnits
X Remove
2 Inputs
> Wl Outputs I Rename
> @ InfoData Change Netld...

&’ Mappings

Append EtherCAT Cmd

Append Dynamic Container

Online Reset

Online Reload

2 Online Delete

‘ Change Id...
Change To
| copy
& cut
Paste
Paste with Links
o Independent Project File

| e Disable

General Adapter EtherCA|

© Network Adapter

Description:

Device Name:

MAC Address:

IP Address:

Ins
Shift+Alt+A
Del

Save Device 1 (EtherCAT) As...

Ctrl+C
Ctrl+X

Ctri+V

Build 402459 (Loaded) - = &y I |[BI]2 X @ |[@]5. & |
— —_—
Solution Explorer v o x

coRE-|o-a| s

Search Solution Explorer (Ctrl+; P~

] Solution HandOn' (1 project)
4 gl Handon
> @l sYSTEM

(@ vision
@l AnALYTICS
4« @wo

4 "% Devices

*% Image

*® image-Info
b 2 SyncUnits
b Inputs

> [ Outputs
6‘ @ InfoData
4 @ Box1(E)S-08(IN.X2.X3))

D
@ Westate
@ InfoData
# Term 2 (EK1100)
> @ InfoData
b ™ Term 3 (EL2008)
b § Term 4 (EL1008)

" Term 8 (EL9011)
2 Box 5 (GL20-RTU-ECT)
3 Device TPDO Mapping parameter
b ErrorSolt TPDO Mapping parameter
> Wl Device RPDO Mapping parameter
4 ® Module 1(GL20-0008ETN)

b Wl 0008ETN Output-8bit maping
4 @ Module 2 (GL20-0800END)

b 0800END input-8bit maping
> @ WcState
> @ InfoData
b @ Term 6 (EJS-08(X4X5))
b [ Term 7 (E)5-08(X6.X7,X8))

N

Copyright © 2025 Moxa Inc.
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5.3.3 Set TwinCAT to Free Run mode

Click on the Config mode icon B
In the Restart TwinCAT System in Config Mode window, select Yes.

In the Load I/0O Devices window, select Yes.

A W N R

In the Activate Free Run window, select Yes.

Build 4024.50 (Loaded) ~ = & B I: K@ W], |

Solution Explorer v I x
Qt-o-a| p=

Search Solution Explorer (Ctrl+; P~

%a] Solution HandOn' (1 project)

4 gl HandOn
3 N SYSTEM

{8 M( TeXaeShell X

Bl Pu

&)

B SA TcXaeShell X

i c+ Restart TwinCAT System in Config Mode

@ vis TcXaeShell X

- — o

- L Load I/O Devices
‘ oK Cancel X
WSS 3 Activate Free Run
l Yes No 4
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5.4 Sync Units
Sync Units define independent units of I/O devices. If a fieldbus device fails within a Sync
Unit, then all devices of this Sync Unit will be marked as faulty, but devices in other
Sync Units will be unaffected. This way, if one path fails, device on the other path will
remain unaffected. Sync Units should be created if an EtherCAT slave device is expected
to fail.
EtherCAT Master
PC runs
TwinCAT 3
b AR
EtherCAT Slaves
EJS-08
GL20-RTU-ECT
170
~ ioLogik E1200
DI_1 DI 2
DO_1 DO._2
-
EtherCAT
— DI/DO
For our topology, we will create two Sync Units:
e Sync Unit 1: This will contain the EK1100. Because of its implementation in TwinCAT,
we will need to add its EL2008 and EL1008 modules to this Sync Unit.
e Sync Unit 2: This will contain the GL20-RTU-ECT.
Note The EK1100 and GL20-RTU-ECT should be put in different Sync Units. Otherwise, the

EtherCAT master device will discard all data due to mismatches in the working counter.

Copyright © 2025 Moxa Inc. Page 16 of 25
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5.4.1 Create a Sync Unit

1.

ua »~r W N

In Solution Explorer, right-click I/0 > Devices > Your EtherCAT master device >
Sync Units.

Select Add New Item...
Enter a Name for the Sync Unit.
Select OK.

Repeat steps 1 to 3 to create the second Sync Unit.

(@ HandOn - TcXaeshell
File Edit View Project Build Debug  TwinCAT  TwinSAFE PLIC Team Scope Tools Window Help
|8 -%-2 o | - & | Release  ~ TwinCAT RT (x64) ~ b Attach.. -
Build 402459 (Loaded) - | <& i I |[E1]2 [@]|[®]%. & | Handon - <local> -B
Solution Explorer v 1 x RS
@E-|o-a| s

Search Solution Explorer (Ctrl+;) P~

&1 Solution "HandOn' (1 project)
4 gl Handon
> @l sysTem
=] MoTION
a3 pic

& SAFETY Insert Sync Unit X

& AnALYTICS

4 Fo Cancel
% Devices
4 = Device 1 (EtherCAT)
%% Image Comment

2 |mage-Inf

%
b <defauit> 11 Add New Item... Ins

» Inputs Rename

>l Outputs

> @ InfoData

4

5.4.2 Assign devices to a Sync Unit

1.

In Solution Explorer, select I/0 > Devices > Your EtherCAT master device > Sync
Units > Your Sync Unit.

In the Sync Unit tab of the project window, select the devices to add to the Sync
Unit.

For Sync Unit 1, select the EL2008 and EL1008.
For Sync Unit 2, select the GL20-RTU-ECT.

Repeat steps 1 to 2 to assign devices for the second Sync Unit.

(@l Handon - TeXaeshell
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
|8-a-amd| | Release - TwinCAT RT (x64) - b Attach... - | 8

|9 -
Build 402459 (Loaded) ~ < v I |[EI]2 . [@]|[@)]

@)%, @& | Handon +| <Local> s

Solution Explorer MRSl Handon = X
@ s~ o-a|p= Sync Unit [ Satngs

Search Solution Explorer (Ctrl+;) P~ [ Davices

& Solution 'HandOn' (1 project) Group 1

4 ] Handon a
> (@l SYsTEM

¥ 3\ <default>’
8 Term 3 (EL2008) 'Group 1"

TermMELwDB' 'Group 1"
/50X (GLITR T o=

ied c++

VISION

& AnaLyTICS

Ewo

4 "% Devices

4 = Device 1 (EtherCAT)
8 |mage
*® Image-Info
4 2 SsyncUnits

b2 >

2 _<defa

(1 e

b~ <unreferenced>

N

S (RO
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5.4.3 Check Sync Unit assignments

1. In Solution Explorer, select I/0 > Devices > Your EtherCAT master device.

2. In the EtherCAT tab of the project window, select Sync Unit Assignment...

3. Verify the devices are assigned to the correct Sync Units.

@& o-a|p=
Search Solution Explorer (Ctrl+

& Solution ‘HandOn' (1 project)

General Adapter| EtherCAT |Online CoE - Online
p-
Netld: 192.1680.120.2.1 Advanced Settings.
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Note After you modify the Sync Unit settings, set TwinCAT to Free Run mode again to make
sure the modifications are set successfully. Refer to 5.3.3 for more details.

5.5 Check working status

Check to make sure EtherCAT slave devices work properly after adding them.

1. In Solution Explorer, select I/O > Devices > Your EtherCAT master device.

2. In the Online tab of your project window, make sure the State of all devices is

Operational (OP).

If the devices are not in OP state, perform the steps in 5.5.1.
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5.5.1 Set devices to OP state

If the devices are not in OP state, perform the following steps:

1. Set TwinCAT to Free Run mode. Refer to 5.3.3 for more details.

2. In Solution Explorer, select I/0O > Devices > Your EtherCAT master device.

3. In the Online tab of the project window, select the Op button.

This will set all devices to OP mode.
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6 Basic Communication Test

In a typical EtherCAT setup, a single disconnection can bring down all downstream
devices. However, when using a Moxa EJS, the impact is limited—if one path fails,
communication on other paths continues without interruption. This makes it much easier
to maintain network stability and isolate faults during testing or real-world failures.

6.1 Verify communication works under normal conditions

To verify communication works, we will test communication from TwinCAT to the target
device for both paths, and from the target device back to TwinCAT for both paths.

PC runs
TwinCAT 3
° A

EtherCAT Master

EtherCAT Slaves
The online topology shown in TwinCAT 3

EJS-08 View Offline Online

Online Configuration

5

GL20-RTU-ECT —
=]

2EF

ioLogik E1200

EtherCAT
— DI/DO
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6.1.1 Test communication from TwinCAT to target device

1.

In Solution Explorer, select I/0 > Devices > Your EJS device > Your EK1100
device > Your EL2008 module > Channel 1 > Output.

In your project window, go to the Online tab and select Write...

Enter 1 (ON) or 0 (OFF) to send in Dec.

Select OK.

The graph in your project window’s Online tab should change accordingly.

Log in to the web interface for your ioLogik E1200 and verify that the DI_1 status has
changed accordingly.

Repeat steps 1 to 5 using I/0 > Devices > Your GL20-RTU-ECT device > Your GL20-
0008ETN module > Your module’s output for step 1 to test communication through
the GL20-RTU-ECT.
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6.1.2 Test communication from the target device to TwinCAT

1.

N o u ks w N

Log in to the web interface for the ioLogik 1200.

Go to Main Menu > I/0 Settings > DO Channels.

Select DO_1.

For [1. Current Setting], use the drop-down menus to select OFF or ON.
Select Submit.

Select Close.

In TwinCAT 3, in the Solution Explorer, select I/0 > Devices > Your EJS device >
Your EK1100 device > Your EL1008 module > Channel 1 > Input.

In the Online tab of your project window, verify that the status has changed
accordingly.

Repeat steps 7 to 8 using I/0 > Devices > Your GL20-RTU-ECT device > Your GL20-
0800END module > Your module’s input for step 7 to test communication through the
GL20-RTU-ECT.
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Refresh page
- Main Menu - E1242
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- AOPC Server Settings
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2 DI Channels
DO Channels

nnnnnnnnnn

NOTE: * Channel is locked by Peer-to-Peer.

DO Channel 2 Settings

Mode DO Status ON Width* OFF Width* Pulse Count Pulse Start
[1. Current Setting] (
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[2. Power On Setting] | | oFF

[3. safe Status Setting]

HOLD LAST v

[4. Power On Delay] |0 Sec(Max:65535)
DO Channel Settings OK!

[ Apply to all DO channels
padiflaciie ) o=

Alias name of channel

DO_1
Alias name of "OFF" status ioLogik E1200
OFF J

Alias name of "ON" status

ON 5
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6.2 Verify communication works when there is a single
point failure

In this part, we will see that the communication between TwinCAT 3 and the EK1100 is
not affected even when the other EtherCAT slave device (GL20-RTU-ECT) loses
connection.

6.2.1 Disconnect the GL20-RTU-ECT
1. Disconnect the cable connecting the EJS-08 to the GL20-RTU-ECT.
This will act as our single point failure for this test.
2. In Solution Explorer, select I/0 > Devices > Your EtherCAT master device.

3. In your project window, go to the Online tab and verify that the state of the GL20-
RTU-ECT device is INIT NO_COMM, which indicates it is disconnected from the
EtherCAT master device.
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EtherCAT Master
PC runs
TwinCAT 3

EtherCAT Slaves

EJS-08 . . .
The online topology shown in TwinCAT 3 X
View Offline Online
o Online Configuration
X a e
Link Down —
EK1100 GL20-RTU-ECT

AEF

1’0
||
-_
IZ_ ioLogik E1200
DI 2
DO_2
=
EtherCAT
— DI|/DO

Solution Explorer

@E-o-a|p= General Adapter EtherCATCoEvOrﬂmE

Search Solution Explorer (Ctrl+;) P~ P—
No Ad.. Name State CRC
k] Solution "HandOn’ (1 project) 21 1001 Box1(EJSOB(NX2X3) OPLNKMISB  0.0.0.0
4 @il HandOn i 2 1002 Term2(EK1100) oP 0.0
> @l SYSTEM | B 1003 Term 3 (EL2008) op 0.0
[ mortioN 1 1004 Term4 (EL1008) oP 0
i riC | (C)l 25 1005 Box5(GL20-RTU-ECT) INITNO_COMM 0 |
&) SAFETY 3 6 1006 Term 6 (EJS-08(X4.X5)) op 0.0.0
s+ | @7 1007 Tem7(EJS-08(x6X7.X8) OP 0
@ vision ‘
& AnALYTICS |
4 @vo

4 "% Devices

@[ = Device 1 (Ethercan)
Actual State: oP

== Image Counter Cyclic Queued
+8 |hage-Info Init Pre-Op  Safe-Op op Send Frames 5827 + 1228

b 2 SyncUni Frames / sec 413 + 89
v SyncUnits Clear CRC Clear Frames LostFrames 0 + 0

b Inputs Tx/Rx Errors 0 /0

> W Outputs

6.2.2 Verify communication still works
1. Test communication from TwinCAT to the target device. Refer to 6.1.1 for details.

2. Test communication from the target device to TwinCAT. Refer to 6.1.2 for details.
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7 Conclusion

The MOXA EJS Series improves EtherCAT network reliability by separating communication
into independent branches. When a device or connection fails, only the affected branch is
impacted—other paths of the network continue working normally. This design helps
reduce downtime, simplifies troubleshooting, and makes both testing and real-world
operation more stable and efficient.
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