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Preface

B Document Overview

Thank you for purchasing the DECOWELL EX Series slice 1/0 modules.

The EX Series slice I/O modules are distributed expansion modules developed by
DECOWELL. This series consists of adapters, I/0 modules, power modules, and end
modules. The adapters support multiple communication buses, such as PROFINET,
EtherCAT, DeviceNet, Modbus RTU, and PROFIBUS-DP. The I/0O modules include digital
input modules, digital output modules, analog input modules, analog output modules, and
function modules. Users can configure these modules according to specific application
requirements.

The EX-1100 is an EtherCAT bus adapter, supporting up to 32 I/0O modules per station.
This manual mainly describes the specifications, features, and usage of the module. Please

read this manual carefully before use to ensure proper and safe operation of the product.
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Safety Precautions
M Security Statement

1. Before installing, operating, or maintaining the product, please read and comply with
these safety precautions.

2. To ensure personal and equipment safety, follow all safety labels on the product and all
safety instructions contained in this manual during installation, operation, and
maintenance.

3. The “Note”, “Caution”, “Warning”, and “Danger” statements in this manual do not
represent all safety precautions that should be observed; they are supplementary to the
overall safety requirements.

4. This product must be used under conditions that meet the specified design
requirements. Failure to meet these conditions may result in malfunction. Functional
abnormalities or component damage caused by non-compliance are not covered by the
product warranty.

5. DECOWELL assumes no legal liability for personal injury, property damage, or other

losses caused by improper or unauthorized operation of the product.
M Security level definition

Indicates additional information or explanations that supplement the operating

instructions.

!\ Caution

Indicates a hazardous situation that may result in minor to moderate personal injury or

equipment damage if not operated as instructed.

Indicates a hazardous situation that may result in serious personal injury or death if not

operated as instructed.
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| Warning — During Control System Design

01. When applying this system, please be sure to design a safety circuit to ensure that the
control system can still operate safely when the external power supply fails or the
expansion module malfunctions.

02. If the output circuit experiences prolonged overcurrent due to exceeding the rated load
current or a load short circuit, the module may smoke or catch fire. External safety devices

such as fuses or circuit breakers should be installed.

| Caution — During Control System Design

01. It is essential to install an emergency braking circuit, a protection circuit, an interlock
circuit for forward and reverse operation, and upper and lower limit interlock switches to
prevent machine damage in the external circuit of the expansion module;

02. To ensure the safe operation of the equipment, please design external protection
circuits and safety mechanisms for output signals related to major accidents;

03. When the output units of the expansion module, such as relays and transistors, are

damaged, their outputs cannot be controlled to be in the ON or OFF state;

] Caution — During Installation

01. During installation, prevent metal shavings and wire ends from falling into the module's
ventilation holes, as this may cause fire, malfunction, or misoperation;

02. After installation, ensure that there are no foreign objects on its ventilation surface,
otherwise it may cause poor heat dissipation, resulting in fire, malfunction, or misoperation;
03. During installation, ensure that the module is securely connected to its respective
connector and that the module connection hooks are firmly locked. Improper module

installation may lead to malfunctions, failures, or detachment.

| Warning — During Installation
01. Only professional maintenance personnel who have received relevant electrical

equipment training and possess sufficient electrical knowledge can install this product;
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02. When installing or removing modules, all external power supplies to the system must be
completely disconnected before proceeding. Failure to disconnect the power supply may
result in electric shock, module malfunction, or accidental operation.

03. Do not use the module in the following locations: places with dust, fumes, conductive
dust, corrosive gases, or flammable gases; places exposed to high temperatures,
condensation, or wind and rain; places subject to vibration or impact. Electric shock, fire, or

misoperation may also cause product damage and deterioration.
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1. Product Introduction

1.1 Product Naming and Nameplate

EX-1100

@ @
No. Name Definition
@® EX Series Card-type /O
@ Bus Adapter EtherCAT bus adapter

Note: The laser-etched marking on the right side of the bus adapter indicates the

production date, version information, and other details.

i
D EX-1100

= EtherCAT Adapter
EtherCAT Order o 62.01.04

v

Manusis
ipiiarvvee Bk, com

o
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1.2 Component Description

NETLE)

Status
Indicator

Describe State Function Definition Describe
1Hz Flashing(green) Communication normal
5Hz Flashing(green) IO slave lost
Svstem IO module station number
SYS ingicator Flash once (green) allocation failed
. IO module configuration
2 blink + 1 off(green) failed
OFF I/O Module Not Running
System power supply
System ON (green) normal
UNIT PWR power _
indicator OFF System power failure or
overload
0 power ON (green) IO power supply is normal
IO PWR L
indicator IO power supply not
ON (red)
connected or faulty
Communication normal;
On (Green) .
data transmission normal
NET-RUN Run . Communication initialized;
. Flashing(Green) )
Indicator pre-operational state

Single Flash (Green)

Safe operational state
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OFF (Green): Initialization state
ON (red) Communication Error
Flash twice (red) Appllcatllon Watchdog
Timeout
System
NET-ERR | fault Flash once (red) Local Error
indicator
Flashing (red) Configuration Error
OFF No Error
Flashing (yellow- .
Network grge(r{) Receiving data
LINK/ACT1 port IN
indicator Communication error or
OFF
data stoppage
Flashing (yellow- .
Network green) Receiving data
LINK/ACT2 | port OUT
indicator Communication error or
OFF
data stoppage
Commun EtherCAT Communication Ports (IN/OUT):
ication The IN port is connected to the upstream controller or the OUT port of a
Interface preceding slave; the OUT port is used to connect downstream slave devices.
Power
Port Adapter Power Input (1L+, 1M) / 1/O Module Power Input (2L+, 2M)

1.3 Technical Specifications

Basic parameters

Dimensions 90x67%x34mm
Storage temperature 0-55C
Operating temperature -20~+85C
Operating humidity 95% non-condensing




DUV Bl

EX Series Adapter
Protection Rating IP20
Wiring specifications 0.2~1.5mm?

Wiring method

Straight-through spring connector

Power parameters

System terminal input voltage 24VDC (£25%)
System terminal rated current Max: 0.6A
I/O port-side power input 24VDC (£25%)
I/O port-side output current 10A (Max)
System-side electrical isolation AC500V

Power protection

Communication Protocol

Overcurrent protection, overvoltage protection, reverse
connection protection

Software parameters

EtherCAT

Address settings Assigned by master
Expanding I/0O count 32
Maximum input/output data size Input: 1024 Byte/Output: 1024 Byte
Communication rate 100Mbps

Transmission distance

100m (distance between stations)

1.4 Environmental Specifications

Environmental parameters

Operating temperature

0~55C

Operating humidity

95% non-condensing

atmosphere

> 795 hPa (altitude < 2000 m) as per IEC 61131-2

Storage temperature

-20~+85C

Overvoltage category

10




EX Series Adapter DELU VW Bk

2. Mechanical installation

2.1 Mounting Dimensions

The mounting dimensions are shown in the figure below (unit: mm).

2.2 Installation Method

2.2.1 Inter-module Installation

Modules are assembled using the latches on the top and bottom of each module, as shown

in the figure below.

|
S e e R e,

ST

The module is mounted on a DIN rail. The DIN rail must comply with IEC 60715 (35 mm

width, 1 mm thickness). Dimensions are shown below.

11
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+5¢€
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| [
(i

Note: When the module is mounted on a DIN rail other than the recommended DIN 35 rail,
the locking clip may not engage properly. Before installing the module, open the lower latch

first, then proceed with the installation.

Caution

e\When this product is installed on DIN rails other than the recommended types
(especially DIN rails with a thickness < 1.0 mm), the DIN rail locking latch may fail. This

may result in improper mounting and prevent the product from functioning correctly.

12
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2.2.2 Mounting on DIN Rail
During installation, align the module with the DIN 35 rail and press it in the direction

indicated by the arrow, as shown in the figure below.

DIN 35 Rail
~

B~ -

O O O O 9O O O O

T Rail Locking Clip

Note: After installation, press the top of the locking clip upward by hand to ensure the
module is securely in place.

Removal:

Use a flat-head screwdriver or a similar tool to pry down the rail locking clip, then pull the

module away from the DIN 35 rail.

P

w

f lq———

Rail Locking
Clip

|7 Flat-head
| Screwdriver

Ly /

13
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3. Electrical installation

3.1 Cable Selection

EtherCAT bus communication uses shielded Ethernet cables for network data

DUV Bl

transmission. Short circuits, incorrect wiring, and poor contact must be avoided.Category 5e

or higher shielded twisted-pair cables with molded iron-shell connectors are required.The

shielded cable specifications are listed below.

NETE Function Definition

Flexible crossover cable, double-shielded (S/FTP),

Cable type

Category 5e or above

Double Shielding

Braided shielding (coverage = 85%), aluminum foil shielding

(coverage 100%)

Applicable Standards

EIA/TIA 568A, EN50173, ISO/IEC 11801
EIA/TIA bulletin TSB, EIA/TIA SB40-A & TSB36

Conductor Cross-section

AWG26 or larger

Conductor Type

Twisted pair

Number of Pairs

4

Environment

Resistant to industrial oil, acid and alkali corrosion;

Operating temperature: -30°C ~ 60°C

use high-temperature resistant network cables.

will cause signal attenuation and affect normal communication.

Notes:1.The cable length between devices shall not exceed 100 m. Exceeding this length

2.If the operating temperature exceeds the normal operating temperature (60°C), please

The wire diameter of the lugs in the table below is for reference only. It can be

calculated and adjusted according to actual use.

Name Compatible wire diameter KST
2 American . N .
GB/mm Standard/AWG Model Wire crimping pliers
Ring Lug 0.25 24 E0208
KST2000L
0.5 20 E0510

14




EX Series Adapter e VY E i

0.75 18 E7510
1.0 18 E1010
1.5 16 E1510

Stripping length: 8-10mm

The shape and size requirements for the crimped terminals are shown in the following

figure:

/wo\mm

Max2.5mm

3.2 Terminal wiring

ag=g=gns
Dooo

laN=R=N-]

\ 24V —_ System Power
E o T (DC24V )
: 24V - |/O Power
T oV T (DC24V)
: 5
— Ground
= =)

Caution
- The adapter module grounding terminal must be directly grounded to prevent
interference with 1/0 module signals.
- The EX series adapter power supply is divided into system power and I/0 power
(both require a 24 V DC supply). To avoid system interference, it is recommended to use
the same 24 V DC power supply and connect two separate sets of power lines to the

system power and I/O power terminals respectively.

15
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4. Configuration Case (TwinCAT 3

4.1 Communication Connection Diagram

PC
TwinCAT3

EtherCAT +

Adapter
EX-1100

EX-4014 | EX-5014

4.2 Hardware Configuration

Hardware Quantity Remarks
Programming PC 1 TwinCAT 3 installed
EX-1100 1 EtherCAT adapter
EX-4014 1 Analog input module
EX-5014 1 Analog output module
Ethernet Cable Several

4.3 Installing the XML Description File

Install the XML description file into TwinCAT 3. The default example directory is:
(C:\TwinCAT\3.1\Config\lo\EtherCAT)

Igiipute’rsrmem {C:1» TwinCAT » 31 » Config » lo » EtherCAT

L1 Mame i Altering Date Type Size
= BecKnOIT ETnerLAl Evaboard SV L8 13 XML Document fé KRB
=] Beckhoff EtherCAT Terminals : XML Document 53 KB
% Beckhoff FB1XOK XML Document 48 KB
|2 Beckhoff FCxoo XML Document 21 KB
=] Beckhoff FM 3000 XML Document 367 KB
(%] Beckhoff ILoooc-B110 ¥ML Document B KB

w =, EX-1100 ¥1.5.1 XML Document 258 KB
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4.4 New project and equipment configuration

Open TwinCAT3 software and choose "File" > New > Project from the menu bar. In the
window of new Project, select "TwinCAT Projects".

File (F} Edit{(E) View (V) Project (P) Debug (D) TwinCAT  TwinSAFE  PLC Team (M)
Mew (M) o '3 Project(P)  Cirl+Shift+N
Open (O} *y File {F) Ctrl+MN

i: Homepage (E}

New project

New Project ? X
» Latest ing Basis: | Default Value -z Search(CihE) p-
4 Installed ’ .
‘j TwinCAT XAE Proje... TwinCAT Projects Type: TwinCAT: Projects
b TwinCAT Measurement TwinCAT XAE System Manager
TwinCAT Projects Configuration

TwinCAT PLC
TcXaeShell Solution

The information you reguest is unavailable.
Open Visual Studio installation program.

Name [TwinCAT Project1 |
Location ‘C:\Users\ABC\DocumEn(s\T:XaeSheH -| Browse (B)...
Solution Name (M) TwinCAT Project1 Create catalog (D) for solufion.
[] Add to the source code management (U).
&

Selecting TwinCAT Project
Scan the 10 connected to the programming computer into the project. Click "I/O" >

"Devices" > "Scan" in the project tree. The hardware configuration displayed in the Scan .

fa] Solution “TwinCat Project2”(1 Project)
4 gl TwinCAT Project?
b @l SYSTEM
= MoTION
B ric
i SAFETY
Cr+

& anaLvTics

4 &yo ‘.

‘3 Add new project (W)... ins

' Add existing project (G)...  Shift+Alt+A
Add New Folder...

Export EAP Config File

2 AN
Paste (P) Ctrl+V

Paste with Links

Scanning I/O devices

17
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= J /0
4 "L Devices

4 &3 Device 3 (EtherCAT)

".5. Image
*B Image-Info
2 SyncUnits
I Inputs
B Outputs
& infoData
L¥ Box 1 (EX-1100)
b @ Module 1 (EX-4014)
b & Module 2 (EX-5014)
b [l WcState
b B InfoData

i e

AV Vv T W

Hardware configuration

10 monitoring and forced output

In the project tree, choose I/0O > Devices > Device3 (EtherCAT) > Box1 (EX-1100) >

Mobule2 (EX-5014) > Channels Data. Double-click Channel 0. Choose Online > Write and

force the value to 1000.

OQRE-|o-a] s

Search Solution Resource Manager

4 ol TwinCAT Project2
b gl sysTEM
[d MmoTioN
& ric
) SAFETY
% L
&l ANALYTICS
« &0
4 “% Devices
4 % Device 3 (EtherCAT)
£ image
8 image-info
b 2 Syncunits
b Inputs
b B Outputs
b @ InfoData
4 & Box 1 (EX-1100)

b Channels Data

4 Alarm Data
e B Channel 0
B> Channel 1

& Channel 2
B+ Channel 3

&7 Solution “TwinCAT Project2” (1 Project)

4 @ Module 1 (EX-4014)
4 @ Module 2 (EX-5014)

W Channels Data

Varisble Flags Online e

(Clrl + ) -
Value: 0

New Value: Foree.. Releaze

o

Comment:

¢ Value o
| Dec e [1000 ] oK
e
| Hex e | Cancel
| Boot 0 1 Hex Edit.
Binasy: [EBo3 | 2
Bil Size: O1 08 @1 OrO6 O?

Forcing write values

18



EX Series Adapter

Variable Flags Online

TwinCAT Project?2 + X

Value: |1000 |
MNew Value: &rce‘.. Release
Comment:

1000 }

Monitoring results

4.5 Parameter Configuration Settings

(@ TWinCAT Project5 - TcXaeShell
X EEE WEV) WEE) EWE) WAO0) TwinCAT TwinSAFE  PLC  ERAM) TR(T) EOW) EEiH)
o|B-a-e WX P |0 -0 o] Release - TwinCAT RT (x64) - b . -

%

& | TwinCATProjects  + <Local> His

Build 4024.10 (Loaded ~ <

B~ o-a
@E-|o-a “E General EtherCAT DC  ProcessData Plc  Slots Startup Diag History Online
BERASEAFEERCY) P~ @
Update List Auto Update @ Single Update @ Show Offline Data

2] BRETIE"TWInCAT Project5”(1 NRE)
4 ol TwinCAT Project5

X &7 | teEEE (Crl+Q)

SRTEE
amm

¥ system Advanced...
[z MoTIon Add to Startup... Offline Data Module OD (AoE Port): 0
[ pLc =
[ sareTy Index Name Flags  Value Unit
i cv 1000 Device type RO 0x00001389 (5001)
H ANALYTICS 1008 Device name RO EX-1100
“ ‘ELOD ) 1009 Hardware version RO 210
e vices 100A  Software version RO 2,00
4 —w‘-l]evlce1 (EtherCAT) o TOT0 ently e
s :::3;"&) + 10F30  Diagnoss History
P8 b #1C120  RaPDO assign RO
W +1C13:0  TxPDO assign RO
510 Gitours #1C320 SMoutputparameter RO >32<
M +1C33:0 SMinput parameter RO »32<
o e —0)
b & InfoData ®
a7 Mappings
Name Online Type Size  >Addr.. InfOut User .. Linked to
# State UINT 2.0 15480 Input O
# AdsAddr AMSADDR 80 15500 Input O
# netid AMSNETID 6.0 1550.0 Input O
# port WORD 20 15560 Input O

BAFESREEE

19
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eries Adapter
Index Name Flags Value Unit BPEpR, e
: InAIEA.

1000 Device type RO 0x00001289 (5001)

1008 Device name RO EX-1100

1008 Hardware version RO 2.1.0

100A Software version RO 2.0.0
+1018:0 Identity >4 Set Value Dialog X
+ 10F3:0 Diagnosis History l_l

z r Dec: 471597312 @ 0K,
+#1C12:0  RxPDO assign RO
+ 1C13:0  TxPDO assign RO Hex: Ox1C1C0100 Cancel
+ 1C32:0 SM output parameter RO >32 < i — =
+-1C33:0 SM input parameter RO =32 < @ Al outputs off
+ F050:0 Detected Module List Lol lattyvalie
- F800:0  Device configuration parameter > 1< Bool: o 1 Hex Edit
I F80... Behaviour of outputs on field bus error RW 471 59731* Binary: moticic 4
® Bit Size: O1 O8 O O3 O O
- ‘ | I, .

Select the Required Parameter Settings
0 — Clear outputs on disconnection (default)
1 — Hold last output value on disconnection
Select the required parameter configuration, then click OK. The settings will take effect after

downloading.

20
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5. Configuration Case (Sysmac Studio)

5.1 Communication Connection Diagram

Sysmac

NELE2 studio

EtherCAT ™

EX-1100 | EX-210H | EX-310H | EX-4414 | EX-5414

5.2 Hardware Configuration

Hardware Quantity Remarks
Programming PC 1 Sysmac Studio installed
Controller 1 NJN301-1100
EX-1100 1 EtherCAT adapter
EX-210H 1 Digital input module
EX-310H 1 Digital output module
EX-4414 1 Analog input module
EX-5414 1 Analog output module
Ethernet Cable Several

5.3 Install the XML Description File

Install the XML Description File

There are two methods to install the XML description file into Sysmac Studio.

Method 1: As shown in Figure 6-1-2. The default example directory is:

C:\Program Files (x86)\OMRON\SysmacStudio\lODeviceProfiles\EsiFiles\UserEsiFiles

¢ Local Disk(C:) » Program Files (xB86) » OMRON » Sysmac Studico » [ODeviceProfiles » EsiFiles » UserEsiFiles

Print Imprint  New Folder
.

Name Maodification Date Type Memory Siza
= EC-HHOO-COMNN_V1.1.1.xml 2018/8/2 18:50 XML Document 19 KB
*| EX-1100 ForTwinCAT-V1.0.4.xml 2018/8/28 20:19 XML Docurnent 109 KB

Installing the XML description file

21
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Method 2: Open the ESI Library in Sysmac Studio, click “Install (File)” , select the XML

file, and confirm. Wait until the installation is complete.

Import Slave Settings and Insert New Slave

Clear All Settings

Display ESI Library
Build Export Configuration Information

9 U ° (10 nings | Output to ENS File
1 1 Description Export All Couplers' 1/O Allocations

Assign Drives to Axes
Safety Related PDOs Batch Setting

Display ESI Library

& Esi Library = m| X

Omron R88D:
Omron R88D-
Omron R88D:

-1SN75F-ECT
N75H-ECT

Omron R88D-KNoor-ECT
Omron R88D-KNxoe-ECT-L
Omron R8SE-AECT
Omron ZW-7
Omron ZW-CE1x
Omron_Robotics_cobra r1.6
Omron_Robotics i4H r1.6
©Omron_Robotics_i4L_r1.6
Omron_Robotics_ix3_r1.6
©Omron_Robotic:
‘Omron_Robotic:
DECOWELL_LS-EC_(
DECOWELL_RB-
DECOWELL_RS-EC2_Coupl
DECOWELL SDEC-8I0L-M

-]
-]
-]
-]
-]
-]
]
]
]
-]
-]
-]
-]
-]
-]
-]
-]
-]
]
]
=

Install (File) Install (Folder)

6.4 Configuration of New Projects and Equipment

Open Sysmac Studio, select "New Project" and configure the device model and version

number, as shown in the image below.

22
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E Project Properties

@ Open Project(0)

Project Name New Project
Author wTQ

& Import{l)..
Export(E)... Note
Online
4 Link o Device (C) Type Standard Project
Version Control

1] )
Wi\, Version Control Browser (V) AfiSelect Device 2
Type (Controller
Controller NJ30T

License (L)

= License (L)
Device 140

3 Create(C)

Add the adapter, double-click EtherCAT in the multi-view browser, select Well-Link 10 in the
toolbox, and select EX-1100 Rev at the bottom of the toolbox.

¥ 8RB

Multi-view Browser = Toolbox
| | Node Address/Network Setting ] TAWSuppliers

Master Device | Project Name Value
O

e Master Device
rension rack Produce Name Master Device [ Comtanication Adastar

ni mpphg Number of Slave Device 0 W] WELL-LNK IO 4

» 7 Controller Setting PDO Communication Cycle 1000 Microseconds 2

s
» £ Motion Control Setting Transmitting Delay Yime it Setting Entar Key Words
io

& Cam Data Setting

rro———

ction

* Event Satting
¥, Task Setting

£ Data Track Setting

i
b4 Programming Device Name

Yo Set Master Device Name

LFunction Compile
L Function Block % jufauls AooWaming
[

» ™ Data Instruction Program | Location |
» B Task

Adding an adapter
In the EtherCAT view, click ex-1100 and choose edit Module Configuration. I/O

configuration is performed according to the actual I/O hardware configuration

23
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EX Serials IC
EX Serials IC
EX Serials IC
EX Seriaks IC
EX Serials IC
EX Serials IC
EX Serialks IC

EX Seriaks IC

Compile
* JJFERE A WETRInG
| |

Instruction

;n.de Address

Valid/Invalid Setting
Serial Port Number

[Valid
000000000

PDO Mapping Setting —
Distribution Clock Valid—-
Shift Time Satting

Reference Clock

Yes

Initialization Parameter Setting
Backup Parameter Setting

Module Configuratior ."1"" U

Device Namea

Edit Module
Configuration

Set Master Device Name

Edit module configuration

Program | Location

Project Name

Model
Product Name
Connected Location

PDO Mapping Setting Edit PDO Mapping
Setting

 Device Name

I/0O configuration

Enter Key Words

D EX-2018
D BX-2118
D EX-200H
D EX-210H )
c EX-2005
D EX-2005

ModekEX-2108
Product Name:Digitall
Suppliers: DEC AUTORAA

Note: After writing the node address, the device must be restarted for the new node

address to take effect.

24
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Copy (C)
Paste ()
Delete (D)

Cancel (U)
Reset (R}

CPU Transmit Delay Time (N}

impart Slave Device Seting and Insarl New Slave Device (C]
Export Slave Device Sefting (X)

Write In sliave device node address (W)
Compare and merge with physical netwark configuration
Obtain Slave Device Serial Port Number (N)

Cancel All Setfing (L)
Show Diagnosis/Statistical Information (B}

Node address writing

number must be set)

Model

Product Name

Number of Slave Device

PDO Communication Cycie 1 Ms
PDC Communication Cycle 2 — Ms

Tre it Delay Time
ransmit Delay Time Edit Setting

Reference Clock Yes

Cable Length 1000 Meter
Fault-passive Operation Setting Fault-passive Operation

Slave Device Start Wait Time 30 Second
PDO Communication Timeout Test Times2 Time
Version Test Method Set Value<=Actual Device

Serial Port Number Test Mathod No Check

~ Device Name.--
‘Set Maser Device Name

Click the online icon, right-click on the icon of the master device, and select Write slave

device node address (well-link EtherCAT slave device default node is 0, so the node

jon Setting (C)..
Change Dewice (V)
Online (O)
Offline (F)
Synchronize (Y)

Cuel=Shift ='W
Curl=M

| it A » T

ol Ctl+T

Mode (M) »  Transmit from Controlier (F)...C el = Shift

Monitor (N)

Stop Monitoring (M)

Set/Feset (S) »
Forced Refresh (F) 0
MC Trial Operation (U} b
MC Monitoring Table (T)...

CNC Coordinate System Monitoring List (Z)
S0 Memory Card (D).

Controller Clock [K)...

Release Accese Permission (C)

Update CPL Unit Name (FP)

Security (E) »
Clear Al Content (L) ..

Reset Controller (R).

Program download
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Project Name

B
Product Name Master Device
__Number of Slave Device 1

Transmit [to Contraller]
The following data will be transmitted.
-Configuration and Setting

3 PDO Communication Cyele 2000 Microseconds !
eference Clock No
able Length 1000 Meter

ault-Weakening Operation Setting Fault-Weakening Operation

EtherCAT, CPU/Expansion Rack, 1/0 Mapping, Controller Satting lave Device Start Waiting Time 30 Second

Motion Control Spttina_Cam Wihant Data Catting, Event Setting arsion Test Method

Task Satting

DO Communication Timeout TestTimes 2 Times
Set Value<=Actual Devica
Jserial Port Number Test Method N Chieck

-Program Downloading -

POU, Data, Library

Options
[] Use remain Attriby
Do not transmit P§ {2 retransmitted.

o Not transmit the T Wi ToT e S (EiTeis win not betransferred)
-1 series special unit parameters and EtherCAT s ave device backup parameters.

Cancal

|| Device Name
-Dperate the setting and NX unit application data from the terminal devieunit. || Set Maser Device Name

1 Please do not transmit EtherNet/IP connection setting (built-in ports and
units).

Execute (B) Clase iC)

Performing the download

6.5 Parameter Configuration Settings

twork configuration
Master

tviaster

EX-1100 Rev:0x00010001

Model name

Item name

Product name

Revision

Node Address
Enable/Disable Settings
Serial Number

PDO Map Settings
Enable Distributed Clock
Shift Time Setting
Reference Clock

Setting Parameters

Backup Parameter Settings

Module Configuration

Parameter Configuration Settings

vice configuration parameter/Behaviour of outputs on field bus error

E001
EX-1100
EX-1100
0x00010001

0
[Enabled

00

Disabled (FreeRun/SM Synchronous)
Disabled
Exist

Setting
Edit Backup Parameter Settings

Setting
Edit Module Configuration

Select Parameter Settings

0 — Clear outputs on disconnection (default)

1 — Retain the last output value on disconnection

Select the required parameter configuration, then click OK. The settings will take effect after

downloading.
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6. Configuration Case (CODESYS)

6.1 Communication Connection Diagram

PC
Codesys V3.5

EtherCAT —

Adapter
EX-1100

EX-4014 | EX-5014

6.2 Hardware Configuration

Hardware Quantity Remarks
Programming PC 1 Codesys V3.5 installed
EX-1100 1 EtherCATadapter
EX-4014 1 Analog input module
EX-5014 1 Analog output module
Ethernet Cable Several

6.3 Install the XML description file

Open CODESYS V3.5 and choose Tools > Device Repository from the menu bar.

2 Device Memory Library h. 4
Toel |Window Hel ; T
29 | IO VER MOI Location(L)  System Repository | | Edit Location
@  Package Manager.. (C:\ProgramData\CODESYS\Devices)
U Library...
QI | oo i
‘B Visual Element Library | Character Str!rgﬁ-:-:r Full-text Search ‘ Supplier:  <All Suppliers> Install {1)...
& Visual Style Library... Mame Supplier  Version Description Unload {U)
ﬂ Authorized Memory Library... £ ﬂ Other Options Export (E)
3 ;
ﬂ Authorized Manager... i Device
+ @pc
Script » + & SoftMotion Driver
Customize... * J-j(}anbus
Option...
Export/import Option
Device Reader...
Details (D)...
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6.4 New project and equipment configuration
Open CODESYS V3.5 software and choose "New Project" > "Project" > "Standard

Project",

|£) New Project
= Open Project File
(@ Cpen Project fram PLC...
] New Project b

Category (C): Template (T): Q
. {1l Libraries . - B
(73 Projects e .F E @

Empty project  HMI project Standard

Standard
project w...

[A project containing one device, one application, and an empty implementation for PLC_PRG |

Name (N): ~[untitied |
Location (L): (SN Ea=E Y =

Gonfirm Cancel
O

New project
In the standard engineering window, select CODESYS SoftMotion Win V3 for device and
Structured Text (ST) for PLC_PRG programming language.

Standard Project

J A new project will be created. The wizard will create the following objects in the project:

-A programmable device described as follows
-A program PLC_PRG that uses the language specified as follows
-A cycle task that uses PLC_PRG - Incorporating the latest standard library that is
installed in the current stage
3

o Device(D)  cODESYS SoftMotion Win V3 (35 - Smart Software Solutions GmbH) w

emc_ms In  Structural Text (ST) v

e Gance

Selecting device and programming language
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In the Device tree, choose Device (CODESYS SoftMotion Win V3) > Add Device. In the

Device adding window, choose FieldBus > EtherCAT > EtherCAT Master.

| Character String for Full-iext Search Supplier <All Supphers> ~
Name Supplier Version A
—— . = (@ Canbus
== | Lindidkedl et +. AN CANbus
== . -
1) Device (CODESYS SoftMotion Win V) ool Ethercat
E i cut 1 = a Master Station
ﬂ EtherCAT Master 35 - Smart Software Solutions GmbH 3.5.16.0
By Copy [ EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH  3.5.16.0
| + - = EthernetIP
: Paste 4
| + Bl Modbus W
w Delete < >
Group by category |:| Show all versions { only for expert). D Show the outdated versions.
Remodel [ =
[  Name: EtherCAT Master A
| - lier: 35-Smart Software Solutions GmbH
[ Attibute.._. it ;
Group: Master Station -
| : Version: 3.5.16.0 *
2 Add Object ¢ Number of Modules: ¥ -
—3 Add Folder...
| The selected device will be added as the final sub-device.
| Add Device... | Device
'E:; & (When this window pops up, you can select another target node in the navigator. )
Update Device...
~ : = :
S Eai et e Cos

Adding devices Selecting the EtherCAT bus

To assign a network port to EtherCAT Master, double-click "EtherCAT_Master" > "EtherCAT

NIC Settings" > "Browse" in the device tree.

Dévica - 3 X ] EtherCAT Master x
= (3 Lntitiedt hd
= (@) Device (CODESYS SoftMation Win v3) | Generst %] ically Canfig Shion EtherCAT. ™
= @)l PLC Logic : it Assi .
50 i Synchronizs UnitAsslenment | EtherCAT NIC Setting
m Library Manager Log Target Address (MAC) rrrrrrrrirsr [4] Broadcast Enable redundant.
:iJ PLC_PRG (PRG) Source Address (MAC) | 00-00-00-00-00-00 3 Browse...

= E Task Configuration
G EtherCAT Task (IEC-Tasks)
= g ManTask (IEC-Tasks)
&) s ere
) EtherCAT_Master (EtherCAT Master)
4 SoftMation General Axis Pool

| EtherCATIO Mapping

EtherCATIEC Object

Metwork Name

®) Select netwark by MAC. ) Salect network by name.

Status

+ Distributive Clock. Options

| waton Cycle 000 H v

Synchronize Deviation 20 2%
[[] Synchrenize Window Monitoring
Synchronize Window 1 =] 1=

Assigning network ports

Tip: Before assigning network ports, you need to download the project to the controller

Scan the actual hardware configuration into the project, right click "EtherCAT_Master" >

"Scan Device", and you can see the actual hardware configuration in the scanning window.
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(i) vibrary Manager
[8 pLc_prG (PRG)
= (& Task Configuration
B EtherCAT_Task (IEC-Tasks)
= & MainTask (IEC-Tasks)
&) Pic_rrG
([ EthercaT_Master (Ethe

Cut
Copy

Paste

Delete

X @ & o<

Refactoring 3

ip

Properties..
Add Object
Add Folder...
Add Device...
Insert Device...

| Scan for Devices...

D&

Disable Device

Update Device...
3" Edit Object

Edit Object With...

Edit I0 mapping

Impart mappings from CSV...

Scanning equipment

Scan Device m} x

Scan Device
Device Name  Device Type Alias Address
= Bx_i100 EX-1100 EtherEAT Adapter 0

EI_40i4  AnalogInput, Yoltage(0-10¥/0-5¥}, 4 Channels, 12Bit (0)
EX 5014  AnalogOutput, ¥oltage (0=10¥/0-5¥), 4 Channels. 1283 ¢ (0)

Assign Address [[] Show Engineering Differences
ScanDevice Install Missing Description Fila-- | Copy All Device into the Project | ;

Download the project to the controller, then start operation and monitoring

=13 Unoitled _ _ =
- 1) Device [Connect=d] (CODESYS SoftMotion Win V3)
- E)f] PLE Logic

= £ Application [Operating]
n Library Manager
] pLc_sRG (PRG)
= 24 Task Configuration
73 g8 EtherCAT Task (IEC-Tasks)
= ¢ MainTask (IEC-Tasks)
& mc_prc
= 5 [4] EtherCAT Master (EtherCAT Master)
= @ EX_1100 (EX-1100 EtherCAT Adapter)
OH  Ex_s014 (Anaog Input, Voltage(D-10V/0-
GH B_5014 (Analog Output, Voltage{d-10V/

Monitoring results
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6.5 Parameter Configuration Settings

vices v B X B EX_1100 X

[ Untitled 18 =11 l |
o General ok Add [ f{Edit X Delete # MoveUp & Move Down

= (1) Device (CODESYS Control Win V3 x64)
= B0 PLC Logic | Prnteas Cin Line  Index:Subindex  Name Value  Bit Length Abort on Error  Jump
= £ Application | - .
m Library Manager DC Settings
[E] pLC_PRG (PRG)
= E Task Configuration
B EtherCAT Task (IEC-Tasks)

Startup Parameters

Select Item from Object Directory

Log
= 8 MainTask (IEC-Tasks)
@ PLC_PRG EtherCAT IEC Objects
= [flg EtherCAT Master (EtherCAT Master) 1 Index:Subindex Name Flags Type Default

Sl # 16#10F%:16%00  Diagnosis History

d * 16%1C32:16500 SM t ter

@ EX_4014 (EX-4014 / Analog Input, Vo Sfennion # output parame

@ EX_5014 (EX-5014 / Analog Output, +- 16#1C33:16500  SMinput parameter

+__16#4000: 1600 Parameter FX-4014
16#F800: 1600 Device configuration parameter

Add Parameter Configuration
0 — Clear outputs on disconnection (default)
1 — Retain the last output value on disconnection
Select the required parameter configuration, then click OK. The settings will take effect after

downloading.
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7. Configuration Case (ACS Motion Controller)

7.1 Hardware Configuration

Hardware Quantity Remarks
Programming PC 1 SPiiPlus MMI Application Studio
EX-1100 1 EtherCAT adapter
EX-4014 1 Analog input module
EX-5014 1 Analog output module
Ethernet Cable Several

7.2 Create a New Project and Configure Parameters

Open the SPiiPlus MMI Application Studio software and create a new project, as shown

in the figure below.

:" s .-ViEw Wl s TOGIS "'”i"l"':' Heb

o New v ) (5_New Workspace... )
L B v
' Open 4
0 T Close Workspace n Tools (SMT) - Define, Meast
F Save Workspace ECMO5123A1 - Variabl. ..nager
"l Save Workspace As...
Work e o Automatic Setup | Manual Se
(M &= Print
Syl Recent > Execute
4 Pre i

R A R R R A g

After creating the new project, click Add Controller in the navigation bar, as shown in the

figure below.

"1 Fle View Workspace Tools Window Help el

=

3 A . o *¥ Add Controller |74 i @

[ 0 NEW  Evaluate Smarter Motion Tools (SMT) - Define, Measure and Verify Performance.  Yes  No Do not show this m

Workspace New

4 Misc
Description New workspace.
File Name C:\Users\chun.wu\Desktop\1222.acsw
MName Mew
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After clicking Add Controller, the following interface will appear. Follow the steps to
connect to the ACS motion controller. The default IP address of the ACS motion controller is

10.0.0.100. Ensure that the PC is on the same subnet, as shown in the figure below.

Connect To Controller %
Recent Connections Interface settings
16/11/2024 16:04 Controller Alias Name: My Cont roller )
My Controller
10.0.0.100 Connection Timeout (ms): | 2000

1671172024 13:29 . .
Compilation Timeout (ms): | 3600000

My Controller
192.168.0.150

P

16/11/2024 13:27 o o e

My Controller .
10:10.18.80 el simulator
R fe G " Remote Address: °
€Mote LONNECLION  prmmmp—r— (/)

Device Information Hostname / IP Address: ERXR] ¥ | Port:|701 @ Refresh
Part Number: Unknown IP Address Serial Num... | Part Number Firmware Versi...
Sl e @ (000100 ECMO05123A1  SP+EC-08000032NNNDN...__ 270 ]
Firmware Version: N/A 169.254.35.1 22002

Connection Statu t Connected Disconnect

Click My Controller, as shown in the figure below.

1 Fle View Workspace Took fow  Help Mew

E ry [ »¥ Disconnect ¥ Add Controler $4# Disconnect Al @ Save to Flash

{ 0 NEW  Evaluate Smarter Motion Tools (SMT) - Define, Measure and Verify Performance.  Yes No Do not show this

Workspace MRS £CMOS5123A1 - Variabl...nager and Watch ECMO5123A1 - Program Manager ECMODY

—fytomatic Setup | Manual Setup
@ ) My Coptrallar (ECMNS122A1 ]
System {f =3
4 Progran ¥

»" Disconnect

DB o i anfiguration ) ]
Buffi PiiPlusEC Product Information | System Infc
Variable ‘1 Remove Al [B-1100 e
() Controller Reboot i EHherCAT Sevesl Ordering Part Number

Serial Number

@ Save to Flash...

B Save Application to PC Vs v

2 Load Appication to Controler

%» Create Watch

4D Factory Defauls @ N

® Add Component » Setup 3 Adjuster Wizard
Change contraller Application Development  # Safety and Fauks Configurator
Communication Properties Uriities @' System Setup ]
‘H [ Diagnestics and Monitoring  » | |” ‘

Add the XML configuration file, as shown in the figure below.
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4 Fle wiew Workspace Took Window Help New - SPiPlus MMI Application Studio

»¥ *"f' Add Controller #ﬁ Disconnect Al @ Save to Flash X Cose i3 Remove

| Usefullnks

NEW Evaluate Smarter Motion Tools (SMT) - Define, Measure and Verify Performance.  Yes  No Do not show this message again

Wotkspace-hlew Automatic Setupl | Manual Setup

ECM05123A1 - System S .4 Properties

3

Modify Configuration

from Database Configuration from Database tal

System Setup ‘ Mcﬂdrfy System

‘ ¥ |J Design New

‘ Load Configuration @ Import ESI XML Fie f‘ Ihalﬂgg‘ EE:;’ECAT

"‘ J Reset database

@ System Configuration

Scan for the EX-1100 slave. The controller’s scanning process may take some time, as

shown in the figure below.

1 Fie View Workspace Tooks Window Help New - SPiPlus MMI Appication Studio

16 H . i % *¥§ Add Controler $4% Disconnect Al 1 @ savetoFlash _| i &1 X Close 11 Remove Useful Links

o NEW  Evaluate Smarter Motion Tools (SMT) - Define, Measure and Verify Performance.  Yes  No Do not show this message again

Workspace ~ 1| ECM05123A1 - System Setup X Properties

Workspace New Automatic Setup | Maulal Setup

l System Setup Execute @

@ System Configuration

=1 Automatic Setup Task X

Taking backup of existing configuration.
Initializing.

Scanning network.

Initializing.

Identifying network units.

Saving configuration to controller.
Initializing.

Verification: Reading configuration from controller.
Verification: Scanning network.
Verification: Identifying network units.
Completed

L 3K OK 4% 3K K 4 3 3% 3K 4

C leted ]
omplete: @ ==

THTT

After the scan is successfully completed, the EX-1100 and the 1/0O modules connected to it

will be displayed.

4 He vew VWodspace Took Wndow Heb New - SPPs MMI

¥ ol *§ Add Controler §3¥ Disconnect Al ¢ @) Save to Flash e

0 NEW  Evaluate Smarter Motion Tools (SMT) - Define, Measure and Verify Performance.  Yes  No Do not show this message agai

b orkSpaceshitn! Automatic Setup | Manual Setup

| My Controller (ECM05123A1)
System Setup Execute

System Configuration

I 24 SPiiPlusEC
4« B EX-1100
4 =% EtherCAT Slave 0
‘@ Module 1 EX-210H / Digital Input, 16 Channels, PNP
il Module 2 EX-310H / Digtal Output, 16 Channels, PNP
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8. Appendix

Adapter Power Consumption 219mA
Latest Hardware Version V4.0.0
Latest Software Version V2.1.6

Order Number 02-01-04

Maximum I/O Modules 32 modules per station

Maximum Input Data Size 1024 Byte

Maximum Output Data Size 1024 Byte
Digital 1/0 Modules Supported Yes
Analog I/O Modules Supported Yes

Function Modules Supported Yes (<6 }7)

Communication Modules Supported Yes (<6 )
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