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This manual is copyrighted in May. 2020. You may not reproduce or
transmit in any form or by any means, electronic, or mechanical,

including photocopying and recording.

DISCLAIMER
This user’s manual is meant to assist users in installing and setting up
the system. The information contained in this document is subject to

change without any notice.

CE NOTICE
This is a class A product. In a domestic environment this product may
cause radio interference in which case the user may be required to take

adequate measures.



FCC NOTICE

This equipment has been tested and found to comply with the limits for
a Class A digital device, pursuant to part 15 of the FCC Rules. These
limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial
environment. This equipment generates, uses, and can radiate radio
frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio
communications. Operation of this equipment in a residential area is
likely to cause harmful interference in which case the user will be

required to correct the interference at his own expense.

You are cautioned that any change or modifications to the equipment
not expressly approve by the party responsible for compliance could

void your authority to operate such equipment.

WARNING: Some internal parts of SI-Xx08 may
have high electrical voltage. We strongly recommend
that only qualified engineers are allowed to service
and disassemble SI-Xx08. If any damages should
occur on SI-Xx08 and are caused by unauthorized
servicing, it will not be covered by the product
warranty.
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S1-Xx08 Introduction

This chapter provides the introduction for SI-X208,
SI-X308, SI-X408 and SI-608 modules, applications list as
well as the framework of the user manual.

The following topics are included:
e SI-Xx08 Introduction
e Applications

e User Manual Structure

SI-Xx08 SERIES USER MANUAL Page: 1-1



Chapter 1 Introduction

1.1 SI-Xx08 Introduction

Thank you for purchasing our SI-Xx08 Industrial EtherCAT Slave I/O
Modules which supports EtherCAT protocol. EtherCAT (Ethernet Control
Automation Technology) which is developed by BECKHOFF Automation is
a high-performance Ethernet-based fieldbus industrial network system. This
protocol which is standardized in IEC standard IEC61558 is suitable for
real-time automation applications.

All EtherCAT Slave I/O Modules can be connected by the network topologies
such as star, line, or ring. Our SI-Xx08 I/O modules are installed by daisy
chain connection which has the flexibility in devices installation and reduces
the costs of infrastructure and operations. For the power requirements, the
SI-Xx08 modules are designed for standard industrial unregulated 24 VDC
Power input. However, they accept any power unit that supplies power within
the range of +9 to +48 VDC. All the I/O modules have the isolated input and
output design which protects SI-Xx08 I/O modules against external
interference and environment. The EtherCAT Slave Controller has passed and
has been verified by the conformance test tool. The qualified EtherCAT
Master can connect with SI-Xx08 modules easily and can be applied for
various applications.

1.2 Applications

»  Factory Automation
Machine Automation
Machine Tooling
Data Acquisition

YV V V
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Chapter 1 Introduction

1.3 User Manual Structure

Chapter 1 Introduction
This chapter gives the brief introduction of SI-Xx08, applications list as well
as the framework of this user manual.

Chapter 2 Getting Started

This chapter describes the system architecture, system and I/O specifications,
illustrates the physical appearances, block diagrams, quick installation guide
as well as configuration and operation. Read the safety reminders carefully on
how to take care of SI-Xx08 properly.

Chapter 3 Hardware Configuration

This chapter describes the information of pin assignment, wire connection and
DIN-Rail mount installation.
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2 Getting Started

This chapter describes the system architecture, system and I/O
specifications, illustrates the physical appearances, block
diagrams, quick installation guide as well as configuration and
operation. Read the safety reminders carefully on how to take
care of SI-Xx08 properly.

The following topics are included:

e System Architecture

e System Overview

e Appearance: Front Panel & Top Panel
e System and I/O Specifications

e  Quick Start

¢ Configuration and Operation

e Safety Precautions
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Chapter 2 Getting Started

2.1 System Architecture

The System Architecture diagram is shown as below:
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Chapter 2 Getting Started

2.2 System Overview
2.21 Six Views

S1-X208 Front View

4 [F=%s1]__ System Status
““““““ 5 ® Indicators
XYY
6660 1/0 Status
3884 Indicators
S1-X208
~
g 1/0 Terminal
] Block
@
A4 T
_ —J
=y 3
<
~
S1-X408 Front View
33
% 5551l System Status
‘‘‘‘‘‘‘‘‘‘ Indicators
o o
5684l 1/0 Status
38389 Indicators
S1-X408
~
pu 1/0 Terminal
) Block
A 4 1
—‘—H
A
-
<
~

SI-Xx08 SERIES USER MANUAL

Unit: mm

S1-X308 Front View

- 33 b
< >
% 5551l System Status
““““““ s ¥ Indicators
"85 8
wﬁ g g é-— 1/0 Status
5669 Indicators
S1-X308
~
o 1/0 Terminal
™ Block
o
A L
I I | —
A
- 4
N
~

S1-X608 Front View

33
4 7|  System Status
e o Indicators
o o
SI-X608
~
©
3 1/0 Terminal
- Block
A N
| —
ﬁhL_J
N
~

Page: 2-3



Chapter 2 Getting Started

SI-Xx08 Rear View

[=1]

00000
00000
00000
00000

S1-Xx08 Top View

116.38 ——EtherCAT Ports

[Olelelel O]

+VS GND FGND
DC In |

Notes:

1. It is recommended connecting FGND PIN to functional earth via a cable.
2. DO NOT connect GND PIN and FGND PIN of the terminal block together
as they might have potential differences which might cause signal interferences.

SI-Xx08 Bottom View

[LOVUTT
Laonnnnap

afITTls
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Chapter 2 Getting Started

SI-Xx08 Left Side View

SI-Xx08 Right Side View
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Chapter 2 Getting Started

2.2.2 Appearance

The front panel and top panel of the SI-Xx08 module contain the I/O connector, LED
Indicators, Ethernet Port and power connector.

2.2.2.1 Front Panel

Taken as an example, the following picture displays the SI-X308 front panel and
indicates the locations of LED indicators and 1/0O connector.

1. LED Indicator

2. 1/0 Connector

EtherCAT.™
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Chapter 2 Getting Started

LED Indicator Type

e PWR LED: After power is supplied to the SI-Xx08 EtherCAT Slave 1/O
module, the “PWR” LED indicator will illuminate.

Indicator State

Module State

Description

Off

Power Off

System Power is OFF.

On

Power On

System Power is ON.

e RUN LED: The “RUN” LED indicates the operation state of the SI-Xx08
EtherCAT Slave 1/0 Module.

Indicator State

System State

Description

The device is in the Initialization

OFF Initialization
state.

s . The device is in the

Blinking Pre-Operational Pre-Operational state.
Single Flash Safe Operational The deylce is in the Safe

Operational state.

on Operational The device is in the Operational
state.

e ERRLED

Indicator State

System State

Description

No Error. The device is in normal

Off No Error operation state.
. Invalid ' .
Blinking Configuration Configuration error.

SI-Xx08 SERIES USER MANUAL
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Chapter 2 Getting Started

e LINK/ACT (IN/OUT) LED: EtherCAT Link State.

Indicator State System State Description
Off No Link No EtherCAT connection.
Blinking Activity EtherCAT link and activity.
On Without Activity EtherCAT link without activity

e 1/0O LED (Only for SI-X208/S1-X308/S1-X408)

Indicator State

System State

Description

OFF

No Activity

1/0O channel is in active state.

ON

Activity

1/0 channel is not in active state.

2. 1/0 Connector

Please refer to Section 3.1 to Section 3.4 SI-Xx08 Pin Assignment for more
information about the pin assignments for I/O connector.

SI-Xx08 SERIES USER MANUAL
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Chapter 2 Getting Started

2.2.2.2 Top Panel

LW

ouTt IN

2. EtherCAT Interface

il

‘ +VS/GND FGND

1. DC Power-In Interface

1. DC Power-In Interface

The “+VS” and “GND” pins are used for the power supply and apply to all types of
SI-Xx08 EtherCAT I/0O modules. The valid power voltage range is from +9 to +48 VDC.

The “FGND” is Frame Ground. The SI-Xx08 module device can be connected to the

building structure which is connected to the functional earth. With this architecture, the
same reference potential can be provided to all EtherCAT I/O modules. Please see the

o

+VS GND FGND

picture below:

[ \

connected to earth
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Chapter 2 Getting Started

2. EtherCAT Interface

SI-Xx08 EtherCAT Slave I/O modules are equipped with two RJ45 EtherCAT Interface
ports. One is “IN” port which is EtherCAT signal input port that connects to EtherCAT
Master or the EtherCAT signal output port of previous EtherCAT Slave I/O Module. The
other is “OUT” port which is EtherCAT Signal output that connects to the EtherCAT
signal input port of next EtherCAT Slave I/O Module.
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Chapter 2 Getting Started

2.3 Specifications

2.3.1 SI-Xx08 System Specifications

System Specification

Controller > EtherCAT Slave Controller

Communication Interface > Ethernet

Connector » 2 x RJ-45 (Support Daisy Chain)

Protocol » EtherCAT

Distance between Stations > Max. 100m, 100 BASE-TX

Power Supply » 9~48 V DC with 3-pin terminal block
» Power LED, Green

. » RUN LED, Green

LED Indicator > Link INJOUT, Green
» Error LED, Red

Installation » DIN-Rail

Net Weight » 220g

Dimensions (WxHxD) » 139.97mm x 116.97mm x 33mm (without connectors)

Certificate » CE/FCC

Environment

ClpaiEiiiie T > -25°C ~ 75°C (-13°F ~ 167°F)

(with airflow)
Storage Temperature » -40°C ~ 85°C (-40°F ~ 185°F)
Humidity > 20% ~ 90%
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Chapter 2 Getting Started

2.3.2 1/0 Specifications

2.3.2.1 SI-X208 I/0 Specifications

Digital Input |

1/0 Type
No. of Channel

Input Type
Wet Contact
Photo Isolation

1/0O Indicator LED

VV V VYV V V V

Digital Input
16
Wet (Sink/ Source)

On Voltage Level, “1”: +10 ~ +30VDC
Off Voltage Level, “0”: +3VDC Max

3750 VDC

ON: R/W
OFF: No Action

2.3.2.2 SI-X308 I/0O Specifications

Digital Input

No. of Channel

Input Type
Wet Contact
Photo Isolation

1/O Indicator LED

VV VVV V V

8
Wet (Sink / Source)

On Voltage Level, “1”: +10 ~ +30VDC
Off Voltage Level, “0”: +3VDC Max
3750 VDC

ON: R/IW
OFF: No Action

Digital Output |

No. of Channel

Output Type
Max. Load Current
Photo Isolation

1/0 Indicator LED

VV VVVYVY V V

8
Open Collector (Sink)

350mA/ch @ 25°C
250mA/ch @ 75°C
3750 VDC

ON: R/W
OFF: No Action
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Chapter 2 Getting Started

2.3.2.3 SI-X408 1/0 Specifications

Digital Output

No. of Channel > 16
Output Type » Open Collector (Sink)
» 350mA/ch @ 25°C
Max. Load Current > 250mAlch @ 75°C
Photo Isolation » 3750 VDC
. » ON: R/W
1/O Indicator LED > OFF: No Action

2.3.2.4 SI-X608 I/0 Specifications

Analog Input

Sample Rate 1k Hz per channel
< 10.2% of FSR

* 35VDC

Accuracy

No. of Channel > 8
Wire Connection » Differential
Input Type > Voltage, Current (software selectable)
Range » 0~5V, 0~10V, +10V, 15V

» 0~20mA, ¥20mA, 4~20mA
Resolution > 16-bit

>

>

>

Over Voltage Protection
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Chapter 2 Getting Started

2.4 Block Diagram

2.4.1 SI-X208 Block Diagram

RJ45 A

ISO_PWR

—VCC_ISO

RJ45 B

\4

A

A4

ASIX
AX58100

BUFFER

ISOLATOR

-

DIGITAL INPUT

TERMINAL

BUFFER

A

ISOLATOR
1

A 4

BLOCK

TERMINAL

12C

A 4

EEPROM

"] BLOCK

DIGITAL INPUT
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Chapter 2 Getting Started

2.4.2 SI-X308 Block Diagram

RJ45 A

TERMINAL

|
BLOCK

ISOLATOR

>l

BUFFER

[l{e]
EXPANDER

DIGITAL INPUT
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RJ45B
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EXPANDER

BUFFER

>
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ISOLATOR |9 BLOCK

[

EEPROM

DIGITAL OUTPUT
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Chapter 2 Getting Started

2.4.3 SI-X408 Block Diagram

RJ45 A

RJ45B

A

ASIX

AX58100

A 4

BUFFER

12C

y

EEPROM

A\ 4

BUFFER

ISO_PWR
1
vee — i —vCC_Iso
]
]
—a
= ! DIGITAL OUTPUT
T
N | .| TERMINAL
ISOLATOR BLOCK
]
]
]
]
!
]
. ! | TERMINAL
ISOLATOR BLOCK
X

DIGITAL OUTPUT
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Chapter 2 Getting Started

2.4.4 SI-X608 Block Diagram

Terminal Blocks

LAN2 (OUT)
10/100

EtherCAT Slave

Terminal Blocks

CHCHOV
v Isolator ux CHZ;
— ADC AN () e

——SPI SPI 16-Bit AN (-) [ |cH4-

— - L o

12C

EEPROM
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Chapter 2 Getting Started

2.5 Quick Start

This section describes how to connect your EtherCAT Slave 1/0 Module SI-Xx08 with
your Host PC and Power Supply. Follow the instructions below:

Prerequisites:
Please make sure the network settings of Host PC have been configured accurately
and the network connection operates normally for the Host PC.

Step 1. Use a LAN cable to connect the “IN” Port of SI-Xx08 module with the LAN Port
(RJ45) of your Host PC or the “OUT” Port of the previous SI-Xx08 module. See
the picture below:

]

N S N \\o// SIS v
1

WD rowor L

e Sl
|

LAN Cable

Step 2. Supply power for SI-Xx08 1/0 Module.

DC-IN Power =:A
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Chapter 2 Getting Started

2.6 Configuration and Operation

It is highly recommended that you use “TwinCAT software” (developed by BECKHOFF)
as your “EtherCATMaster software” for operating EtherCAT slave devices. BECKHOFF
“TwinCAT 3” version is suggested.

Click the link below to download BECKHOFF TwinCAT 3.x:

https://www.beckhoff.com/english.asp?download/default.htm
Jil‘ If: TwinCAT 3 Download ‘
y Soe

3 Beckhoff
=D e

= 3 wo

& 55 Mobon

[ (3 Automation

* (3 Appiications & Solutions
03 Traning
= 3 pownicaa
3 Application Notes
Kl ) informaon meata
B3 Mutimedia
B 3 Documentation
#2 Data sheets ——
B (3 Technical Drawings Earfier TWINCAT 3 versions are availatie Upon InQuiry With the b Support cepar
B D) Macros
5 somware Product
E 3 TwinCAT 3 TWinCAT
1 TExux | Engineerit ek
] TEf00 | Engineering
) TG | Runtime:
© 1 TFioo: | Functions
9 3 TwincAT 2
3 Dnve Technology
L) TwinSAFE
L) EtherCAT Development

L) Ks2000 Update
i () Configuration files
81 Fanarai tarme ana eadsior ™

[Backhoff worldwide] _*

EtherCAT Slave Information (ESI) file that comes with the device is XML based and
contains the complete description of its network accessible properties, such as process
data and contains the complete description of its network accessible properties. Before
you install the SI-Xx08 1/0 Module, please make sure you have installed the latest XML
device description in TwinCAT folder.

SI-Xx08 SERIES USER MANUAL Page: 2-19


https://www.beckhoff.com/english.asp?download/default.htm

Chapter 2 Getting Started

2.6.1 SI-X208
2.6.1.1 EEPROM Update

® Step 1: Click “New TwinCAT Project...”.

[E0 StortPage - TeXasShel

Fle Edit View Project Debug TwinCAT TwinSAFE

l@-a-e
Build 4024.0 Defaul) - =

PLC Team Tools Scope Window Help

P Attach.. - 03

Team Explorer

- 1 x| B

TwinCAT" 3 BECKHC

Error List

Recent
Today

-

Users\more.shiu\ Documents\TcXaeShell\Twin.

TwinCAT Project30.sin
o] CA\Users\more_shit\ Do cuments\TcXaeShell\Twin.

TwinCAT Proj
This week

ADS125H02_VOLsin
CA\Users\more:shiu\Desktop"ADS125H02 1128\A.

TwinCAT Project28.sin
o] CAUsers\more_shiu\ Do cuments\TcXaeShell\Twin.

alaid man / uado

sin

-] @ Emors | A Warnings | @ Messages | X |

® Step 2: Specify “Name” and “Location”. Click “OK”.

i@ startPage - Texaeshell
File Edit View Project

= ‘ﬁ'

Build 4024.0 (Defaul)

TwinCAT

PLC Team Tools Scope Window

- | search

Toolbox

Help

P Attach.. ~ | g9 | fo3

StartPage + X

| F

TwinCAT 3

BECKHOFF

Open
Open Project/ Solution

New project

New Measurement Project..

Search project templates

B TwinCAT XAE Project (XML format)

More project templates

Juaday |

smaN| ‘

TwinCAT Projects
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Chapter 2 Getting Started

® Step 3: Click “Show Realtime Ethernet Compatible Devices...".

|&4] TwinCAT Project32 - TcXaeShell
File  Edit Project  Build

-o |8\ - o
Build 4024.0 (Loaded) -

WView Debug TwinCAT TwinSAFE PLC

Software Protection...

Activate Configuration
Restart TwinCAT Systern

[~ =

Search Solution Explorer (Ctrl+;)

© Reload Devices
Scan

] Solution TwinCAT Project32' (1 project)
4 il TWinCAT Project32

b @l SYSTEM
=

Toggle Free Run State

Show Online Data

Show Sub Items

Hide Disabled tems

C++

Team

Restart TwinCAT (Config Mode)

Access Bus Coupler/IP Link Register

Tools

Scope

Wing
A

EtherCAT Devices
@@ TcProjectCompare

Target Browser

Filter Designer

About TwinCAT

& AnALYTICS Update Firmware/EEPROM
4 vo Show Realtime Ethernet Compatible Devices
Qe o e

® Step 4: Make sure your network adapter has installed BECKHOFF EtherCAT
real-time driver. If your network adapter appears under “Compatible
devices”, click the “Install” button to install BECKHOFF real-time driver.

[P I testxlsx - Microsoft Excel Starter

=5 =8 2

ERsAEED 2 -]ax ames -

EE
mE AERT e O A - $ - % o | 4
- FEgen = = - z o Tit s
HEE v =2 ; g
o Instsllation of TwinCAT RT-Ethernet Adapters
Bl48 - F
n B C o Ej Ethermet Adapters
: e = 5 Installed and ready ta use deviceslrealime capable)

118 Search Solution Explorer (Ctrl+) o TR - TwinCATArtel PO Ethemet Adspter (Gigabit
119 531 Solution TwinCAT Project32 (1 project), Compatbie devices
120 4l Tf"'"O‘T Project32 & Incompatible devices
121 b (@l SYSTEM i SR - IntellR) CentinolR] Advanced N 5205
122 MOTION . &F Dissbled devices
123
124 C++
125 (& AnALYTICS
126 » Evo
127
128
129
130
131
132
133
134
135
136
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Chapter 2 Getting Started

® Step 5: Click “Reload Device Descriptions”.

(@ TwinCAT Project32 - TeXaeShell X
File Edit View Project Build Debug | TwinCAT | TwinSAFE PLC Team Tools Scope Window Help

{0-0|B-u-QHH & Software Protection.. Attach = 03

- Build 40240 (Loaded) -| - & [ |[HH] 2 & Activate Configuration

A Restart TwinCAT System
Restart TwinCAT (Config Mode)

Solution Explorer

@BE-o-& I'E

a@nE

Reload Devices

R Solution TwinCAT Project32' (1 project)

@& Toggle Free Run State
4 il TWinCAT Project32
b @l SYSTEM Show Online Data
k= moTION 7. Show Sub ltems
PLC & Hide Disabled kems
& Fi ~
é §A+ fw #5  Access Bus Coupler/IP Link Register...
& AnaLYTICS Update Firmware/EEPROM ’
» @vo Show Realtime Ethernet Compatible Devices...
File Handling B
EtherCAT Devices » - 553 e
@ TeProjectCompare I Reload Device Descriptions I
Target Browser 3 7
Filter Designer » Manage User Defined Blacklis

® Step 6: Right-click on “I/O -> Devices” and select “Scan”.
(@] TwinCAT Project32 - TeXagShell
File Edit View Project Build Debug TwinCAT TwinSAFE PL(
x 3 - Sl - - | Release
' Build 40240 (Loaded) - -7 1 E|[E]2 L @ |[W]3. & | Twine

Solution Explorer ~ R X

P -
m Solution TwinCAT Project32’ (1 project)
4 gl TwinCAT Project32
bl SYSTEM
[ moTioN
&l ruc
43| SAFETY
E C++
| anaLyTICS

4 o

4.3» Mappin ‘0 Add Newltem . Ins
‘3 Add Existing Item... Shift+Alk+A

Add New Folder...
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Chapter 2 Getting Started

® Step 7: Click “OK” in the dialog box shown below:

"Microsoft Visual Stud )

HINT: Not all types of devices can be found automatically

® Step 8: Select the correct local area connection that link to EtherCAT slave and
click “OK”.

[V|Device 2 (EtherCAT) [l (TwinCAT Intel PCI Ethemet Adapter (Gigab] | oK

Cancel

Select Al

i i

o Step 9: Click “Yes” in the dialog box shown below:

Microsoft Visual Studio B ==

) Scanfor boxes

L Yes(¥) J[ No ()
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® Step 10: Click “Yes” in the dialog box shown below:

| Activate Free Run

[ Yes® 1| Noww |

o Step 11: Click “EEPROM Update...”.

(@] TwinCAT Project32 - TcXaeShell
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Tools Scope Window Help

0-0|B-0-2 P KT |9 T | |Release - TwinCATRT (x64) - b Attach._ - | g4 fo:
© Build 4024.0 (loaded) ~ - &y H # @& | TwinCAT Project32 - <Local> :
Solution Explorer
He Addr N St CRC
01 Solution TwinCAT Project32' (1 project) 2 il T -
4 ol TWinCAT Project32 =g B
R
b @ svsTem equest TNIT' state
& MoTIoN Request "PREOP' state
B ric Request "SAFEOP” state
[ sAFETY Request ‘0P’ state
=l
Ce+ Request 'BOOTSTRAP' state
(& ANaLYTICS
4 Elﬂ'o |ear ERROR" staf
4 ¥, Devices EEPROM Update... I
Fl -‘D:uca2[£ﬂ1«0\n Irmware Update..
*8 Image 2 z
*8 Image-Info Aotual Stabe- op Advanded Settings... p
b2 SyncUnits (CInit ) (PreOp) [Safe0p. Export List.. 1552
3 Inputs " T ——
1 ‘rames [ o0 4958 + 16
bl Outputs o Toar RG] (s Clot Pt ) Lost Frames 1] + 0
b i InfoData Tx/Rx Enors 1} {0
p B Box 1 (SR-X408_DO_16)
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® Step 12: Select “SR-X408[Digital 16-Output] [1032/1]” and click “OK”.

a TwinCAT Project32 - TcXaeShell
File Edit Project  Build Debug
' C AR e

View
|8-a-%

Bulld 4024.0 (Loaded) - - &y B2 5‘\'|f4ﬁ-é TwinCAT Project32

a

1 Solution 'TwinCAT Project32' (1 project)
4 gl TwinCAT Project32
b @l SYSTEM
& MOTION
PLC
[ saFeTY
Ce+
(& AnaLyTICS
4 @vo
4 "% Devices
4 =% Device 2 (EtherCAT)
*®Image
*8 Image-Info
2 SyncUnits
Inputs
il Outputs
@ InfoData
BN Box 1 (SR-X408_DO_186)
&% Mappings

v T T T T

SI-Xx08 SERIES USER MANUAL

TwinCAT

TwinSAFE PLC Team Tools Scope Window |

= | Release = TwinCAT RT (x54) = Attach_.
- <locals

retron

Awadable EEPROM Descriptions:
#5553 Beckholf Sutomation GmbH & Co. KG
<R Protech Systems Corporation

i Bl SR<208_DI_16

B > SR408 (Digial 16:-0utput] (66048 7 1025)
B SRE0E A8

4@ Vendor with 1D 00000835k

4@ Vendor with 1D 00001 3FER
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2.6.1.2 ESIFile Rule

Each EtherCAT Slave shall be delivered with an EtherCAT Slave Information (ESI) file.

® Vendor Id: #x00875111(Protech Systems Corporation)

(i fileserver\ RDQ000D0\0-Ongoing Project\loT\SR-X208\ESI FIRVSR-208_DI 16 ESI 20191111 3~ Notzpad+ U R s
File Edt Search View Encoding language Settings Tools Macro Run Plugins Window ?
o s s @I o] [ty x| BE REEYIC] BHEEavEsl

51109_15P_201007010.hin €3] 51509 ISP 201007010 bin 3| B9 w509 ISP 201007010 bin 3]

0SR20 DIL16) B [EI5R-X208_D1_i6 ESI 201911 L anl 3|

00000028000000100000001000000001001800000000 )}

® Name: name of the company

[ \fleserver\ RD0000D0\0-Ongoing Project\loT\SR-X208\ESI FUR\SR-*208_DI 16 ESI 20191111 xrl - Notepac= 2 I R s
File Edi Search View Encoding language Settings Tcols Maco Run Plugins Window ?

Hea®| s REEave=H
09 158_201907010 i £3] E w209_ 157 201507010 i (3] 0915820190701 bin 3] 5J5R-X208_DI_i6 1 2019111 Ll 3|

Fl=) 38| [3]] |#%|xx|EE

[Ny
oo

oo W

® < o
o

9 =
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® <ImageData16x14>: Convert 16*14 bmp file into hexadecimal format

[ Wfileserver\ RD000030\0-Ongoing ProjectloT\SR-K208\ESI FIEVSR-+208_DI 16 ESI 20191111 xml - Notzpad+ O L. R A e
Fle Edi Search View Encoding Language Settings Tools Macro Run Plugins Window ?
o3 2Bl B g ax BEISIEEEHz2|@ BRssvEay

109_157_201507010 bin £3] 309 ISP 201307010 b 3| w503, 15P 201007010 bin 0 (R0 D1L16) B EISR-X208 D1_i6 ES1 200011 L anl 3|

—ni _on —nT

® <Type>SR-X408_DO_16</Type>
® <Name Lcld="1031">SR-X408_DO_16</Name>

)00A002000

1& TwinCAT Proj 2 Shell
File Edit WView Project Build Debug TwinCAT PLC Team Tools Scope Window Help
B~-H-% N = TwinCAT RT (x64) - P Attach.. -
Build 4024.0 (Loaded) - - i A |[E] 2 * & | TwinCATProject32 - <Local> 1
— = —————
Write EEPROM .
B+l o-&
a8 © Avadable EEFROM Descriptions: Show Hidden Devices

%55 Beckholf Automation GmbH & Co. KG

] Solution TwinCAT Project32' (1 project) = (&) Protech Systems Comporation
4 ol TWinCAT Project32 v Bl SR208_DI_16
b @l SYSTEM
= MoTIoN
gl pLc
ARETY B 5 SR-X402 (Dighal 16-0utput] (B5048 7 1025)
£ + Bl SRE03 A8
fdces 4@ Vendor with D D0000B 55k
ﬂ AMNALYTICS 41 @ Vendor with ID 000013FEh
4 [@yo

4 Y Devices
4 —% Device 2 (EtherCAT)
*® Image
*8 Image-Info
2 Synclnits
Inputs

R Outputs

RN

A

-

08_DO_16)
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® SR-X208 DI-16

#x3001

Input
BITARRS

Input
BITARRS

e SR-X408 DO-16

1
a0o
Byte 0

output
BITARRS

—nqn —nqm

#x3101
2

8
Output
BITARR8
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2.6.1.3 Index Ranges

The index ranges depends on the used EtherCAT profile. The Basic index ranges used
in the SSC (Slave Stack Code) are listed in the table below:

Table: Basic object index ranges

Index Range

0x0000 — 0xOFFF

0x1000 — Ox1FFF
0x1600 — 0x19FF
0x1A00 — 0x1BFF
0x1C10 — Ox1C2F
0x1C30 — 0x1C4F

2.6.1.4 System Topology

Description

Data Type Area

Communication Area

RxPDO Mapping

TxPDO Mapping

Sync Manager PDO Assignment

Sync Manager Parameters

The system topology of demonstration is very simple. We only setup a TwinCAT master
and let it connect to an EtherCAT slave. The following diagram illustrates topology and
block diagram in system upper layer.

TwinCAT
PLC Demonstration Program

Y

A 4

TwinCAT Master

A

A 4

Network Adapter

ADC Sensor Digital 1/0
I A
SPI Master

! :

EtherCAT Slave Controller

EtherCAT Cable
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Chapter 2 Getting Started

2.6.2 SI-X308
2.6.2.1 EEPROM Update

® Step 1: Click “New TwinCAT Project...”.

[E start Page - Txaeshell X & | QuickLaunch (Ctl+Q) Pl B x
File Edit View Project Debug TwinCAT TwinSAFE PLC Team Tools Scope Window Help
|8 - a-awd| |2-a-] b Attach.. - B3 BE-=P =T NN = B
Build 4024.0 (Defaul) ~| = | | | = E -l | | | =

B <ot page = X

TwinCAT 3 BECKH(C

Recent
Today

~ [Properties

(=] #

figg] TWinCAT Project3Lsin
B CUsers\more shiu\Documents\TekaeShelN Twin

fog] TWinCAT Project30sin
B C\Users\more shiu\Documents\TcXaeShelN Twin

fg] TWnCAT Project29.sin
B C\Users\more shiu\Documents\TcXaeShelN Twin

This week

fi] ADS125H02.V01sin
B C\Users\more_shiui\Deskto p\ADS125H02_1128\A.

TwinCAT Project28.sin
bl !

C\Users\more_shiu\Documents\TeXaeShel\Twin.

] TwinCAT Project2Z.sin

ers\more shiu\Documents\TcXaeShelNTwin,

Error List -1

- | @Enors | 1 Wamings | @ Messages | » | Search Eror O -

Solution Explorer [FEPRY=R £rror List [ENEENS Properties [EP

® Step 2: Specify “Name” and “Location” and click “OK”.

(@] StartPage - TeXasShell
File Edit View Project Debug TwinCAT TwinSAFE PLC Team Tool Scope Window Help

~ ‘Tﬁ' s m‘ | . . P Attach... - ‘D 03
Build 40240 (Default) ~ - | | \ > =

i TwinCAT 3  BECKHOFF
Open

New project

|

JUEREN] |

New Measurement Project

Search project templates P~

SMaN | |

& TwinCAT XAE Project (dMLformat)  TwinCAT Projects

Mare project templates..
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® Step 3: Click “Show Realtime Ethernet Compatible Devices...".

[Z8 TwinCAT Project32 - TeXaeShell

File Edit View Project Build Debug | TwinCAT | TwinSAFE PLC  Team Tools Scope  Winc
- |al~;3- - 2 e #& Ssoftware Protection A

Build 4024.0 (Loaded) -

Activate Configuration
EY  Restart TwinCAT System

" . Restart TwinCAT (Config Mode)
&l -] e - a | s =)
2 Reload Devices
Search Solution Explorer (Ctrl+) S
B Solution TwinCAT Project32' (1 project) &
4 gl TWinCAT Praoject32
b @l SYSTEM

Toggle Free Run State

Show Online Data

Show Sub Items
Hide Disabled Ikermns

o=

Access Bus Coupler/IP Link Register..

& AMALYTICS Update Firmware/EEPROM \
b = o I Show Realtime Ethernet Compatible Devices...
ile Handling 3

EtherCAT Devices »

@@ TcProjectCompare
Target Browser 3
Filter Designer 3

About TwinCAT

® Step 4: Make sure your network adapter has installed BECKHOFF EtherCAT
real-time driver. If your network adapter appears under “Compatible
devices”, click the “Install” button to install BECKHOFF real-time driver.

testxlsx - Microsoft Excel Starter

BET  eame Emes s == &< O
oo Gams- - =
B | B L U EHRRET- | $ - % s | W% mA MR EE |
sHE 5 =5 ‘ -
= - Installation of TwinCAT RT-Ethernet Adapters I =)
B143 - %

5oL 5 | c | o | g[S

118 Search Solution Explorer (Ctrl+;) r. TEHEER - TwirnCAT-rtel PC) Ethemet Adapter (Gigabit N
119 5] Solution TwinCAT Project32" (1 project) ro——

Iz 4wl TWInCAT Project32 5 |ncupmpauble devices

121 >l sysTEm TP EAAEE - InelF) ConinelR] Advanced 6205

122 MOTION & Dissbied cevices _ unind |
12 @ saFETY T
124 ce+

125 & anaLyTICS

126 » Evo I~ Show Bindings
127

128

129

130

131

132

133

134

135]

136
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® Step 5: Click “Reload Device Descriptions”.

TwinCAT Project32 - TeXaeShell ¥ & ou

file Edit View Project Build Debug | TwinCAT | TwinSAFE PLC Team Tools Scope Window Help
AR RN M Software Protection.
Build 4024.0 (Loaded) ~ B

Activate Configuration

¥ Restart TwinCAT System
Solution Explorer @
. Restart TwinCAT (Config Mode)
@& o-alpl- -
2 Reload Devices
Search Solution Explorer (Ctrl+) .
151 Solution ‘TwinCAT Project32' (1 project) @ Toggle Free Run State
4 ol TWinCAT Project32
b (@l SYSTEM Show Online Data
& MOTION Show Sub Ttems
@ rc Hide Dissbled Items
1] SAFETY
Iﬁ Cos Access Bus Coupler/IP Link Register.
& ANALYTICS Update Firmware/EEPROM 3
3

Show Realtime Ethernet Compatible Devices.

File Handling S

EtherCAT Devices
@ TcProjectCompare

Target Browser

Filter Designer » Manage User Defined Blacklist

About TwinCAT

® Step 6: Right-click on “I/O -> Devices” and select “Scan”.

TwinCAT Project32 - TcXaeShell Y & | Quick Launch (Ctrl+Q) Pl- B x

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Tools Scope Window Help
-olE-a-aRe|X |2 -
Build 40240 (Loaded) ~ - %z B

Releass = TwinCAT R (x64) - b Attach. - A 03

& | TwinCATProject32 - <local> |

Solution Explorer
@E-|o-als-]

Search Solution Explorer (Ctrl+)

177 Solution “TwinCAT Project32' (1 project)
4 gl TWinCAT Project32
b (@l SsYSTEM

[ saFeTY
e c++
& anaLvrics

4 AddNewltem Ins
%0 Add Existing ltem. Shift+Alt+ A
Add New Folder.

&" Mappin

Error List
- | @Erors | & Wamings | @ Messages | X Clear |

Solution Explorer [Fy— Enor List [N Properiies [FPSTE

L7 This item does not support previewing A Addto Source Control «
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® Step 7: Click “OK” in the dialog box shown below:

“Microsoft Visual Stu ——)

HINT: Not all types of devices can be found automatically

i [ Cancel

® Step 8: Select the correct local area connection that link to EtherCAT slave and
click “OK”.

[|Device 2 (EtherCAT] 8 (TwinCAT Intel PCI Ethemet Adapter (Gigab], |

0K

® Step 9: Click “Yes” on the dialog box shown below:

“Microsoft Visual Studi [—
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® Step 10: Click “Yes” on the dialog box shown below:

Microsoft Visual Studh

Activate Free Run

o Step 11: Click “EEPROM Update...”.

TwinCAT Project3 - TeXaeShell Y & | QuickLaunch (Cr+Q) P o= F X
File Edit View Project Build Visualization Debug TwinCAT ~TwinSAFE PLC Team Tools Scope Window Help
e-ol@-u-e B

Release - | TwinCAT RT (64) - b Attach.. - A f03 RmrREaes- i B
|

L | TwinCAT Projects || <Local> -/ .# GPI0lOOP 2000 - | CEEED

Build 40240 (Loaded) - =

Solution Explorer ~ [ Properties

FERREIVE ool [ Adagis | ECAT] Online [CoE ~Onlin Device 2 (EtherCAT) EtherCAT Master -
Search Solution Explorer (Cirl+:) p- P2
&d GlobalTextList - Y Adds | Remo e cRe 8 Misc
b b PlcTask (PlcTask) Request INIT:state (Name) Device 2 (EtherCAT)
£ Visuslization Manager e ot PREOP sent Disabled Enabled
218 »208_input_ent.tmc eques! state TtemType 2
4 0] x208_input_cnt Instance Request 'SAFEOP" state PathName TID/Device 2 (EtherCAT)
PlcTasklnputs Request ‘OP state B Persistent
Request 'BOOTSTRAP state Save in own File False
ANALYTICS
4~ Device 2 (EtherCAT) vanded
8 Image ot St @ Advanded Settings.
2% Image-Info Export List.
b 2 SyncUnits
b s ChucRC g
npu 0 + 0
b Outputs 0 P
b @ InfoData
4 B Box 1 (SR-X308.DI08
b Byted
, ; et Number BoxName Address Type InSize  OutSize E-Bus (m.
Westate
b B InfaDate 1 Box1(SRX308DI08.. 1001  SR-X308DI0E. 10 10 Misc
b B R 2 1o 0408 DO 16 | 2 Box2 (SRX408D016) 1002  SR-X408 DO 16 20
“« »
Solution Explorer |EES=er Properties [T

Error Li - 7 x

J Rea

A Addto Source Control +
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® Step 12: Select “SR-X308[Digital 8-Input/8-Output] [776/2]” and click “OK”.

[@ TwincAT Project - Texacshell Y & | Quicklounch (Ct+Q Pl B x
Fle Edit View Project Buld \Visualization Debug TwinCAT TwinSAFE PLC Team Tools Scope Window Help
Release - TwinCATRT (x64) - b Attach. - | 8 o3 M

o-o|fH-n-tus
Build 4024.

& | [TwincaTrrojecs | <Local> <<l omoLo0P 000 - | |

I e ———
5 Avalatlo EEPROM Desciptons I Show Hidden Devices
+) -
Yo ckhof Automation GmbH & Co. K6
{d GlobalTextist - . Protech Systems Corporaton
b G PlcTask (PlcTask) = = 5P (Name) Device 2 (EthercAT)
& Visuslization Manager 2 g Disabled Enabled
98 x208_input_cnt.tme. I 2
4 O %208 input entInstance 2 TIDADevie
b PlcTasklnputs H sR60L4L8 & Persistent
o SAFETY Savein own File False
Cor
& AnALvTIcS
<« Ero
2% Devices
4 = Device 2 (EtherCAT)
2% Image Aotual
.a
, Hmserte =
2 SyncUnits
a
b nputs = =
b W Outputs
b @ InfoData
4 B Box 1 (SR-X308.DIO_8
b Bpe0
> ; Byte0 1 Number
b WeState
wisc
b @ InfoData e
b i Rox 2 rsR-xang no ¢~ f 2
‘ »
Solution Explorer [T Properties [T

Error List Sne
Error List [T
A Add to Source Control «

[ Ready

2.6.2.2 ESIFile Rule

Each EtherCAT Slave shall be delivered with an EtherCAT Slave Information (ESI) file.

® Vendor Id: #x00875111(Protech Systems Corporation)

Fle Edit Search View Encoding language Settings Tools Macro Run Plu
=) o la B I It x| EBE|=
[5SR-K308_DIO_8_ESI_20191203 50m] E3
o —n
=
=
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® Name: Name of the company

[&f D\Young\project\Ethert

File Edit Search View Encoding Language Settings Tools Macro Run Plugins
P @ | || 2 x| BE|IS 1 ED
=/ 3R-X308_D10_&_EST_20191203 xoml E3 I

" - T

File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window ?
EYe=] 3l @ | | [t 22 BEIT(EDERE =S

[= SR-K308_DIO_6_ESI_2019120% seml £3 I

® <Type>SR-X308_DIO_8</Type>
® <Name>SR-X308_DIO_8</Name>

424DD6
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TwinCAT Project3 - TcXaeShell XY & ® %
Flle Edit View Project Bulld Visualization Debug TwinCAT ~TwinSAFE PLC Team Tools Scope Window Help
e - H/-a-2 A « O <| Release - TwinCATRT (x64) - P Attach.. - A 03 M
Build 4024.0 (Loaded) ElEE “ g8 | TwinCAT Projects - <local> -|_# ePOoLlooP2000 - .|

Device 2 (EtherCAT) EtherCAT Master -

T e ———————— O

Available EEPROM Descriptons: Show Hidden Devices

o

— 51552 Beckhaf Automalion GmbH & Co. KG =
Yo wH ancel
il GlobalTextlist - £1-@) Protech Systems Coporation (emCereoten)

Device 2 (EtherCAT)

[ PlcTack (PlcTask) i
Enabled

&) Visualization Manager
913 x208_input_cnt.tmc
4 O} x208 input et Instance.
b PlcTaskInputs
SAFETY Save in own File. False
Ct
& AnaLyTICS
<« Ero
4 2 Devices
4 Device 2 (EtherCAT)
2 Image
2% Image-Info
b 2 SyncUnits p—
b Inputs
b W Outputs

B Persistent

i

dE

[ Browse... |

W Box

b WiBye0t
b W WcState
wisc
» @ InfoData e
b B Rox > rsR-xa0s o 1¢ 7 B2
)

Solution Explorer [T Prapertics [FER

2 x

[
Error List [[NITS

[T Ready 4 Add to Source Control ~

® <Type ProductCode="#x00000308" RevisionNo="#x00000002">SR-X308_DIO_8 Digital
1/0 : 8 Input/8 Output</Type>

Digital 1/0 :

BITARRS
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2.6.2.3 Index Ranges

The index ranges depends on the used EtherCAT profile. The Basic index ranges used
in the SSC are listed in the table below:

Table: Basic object index ranges

Index Range

0x0000 — 0xOFFF

0x1000 — Ox1FFF
0x1600 — 0x19FF
0x1A00 — Ox1BFF
0x1C10 — Ox1C2F
0x1C30 — 0x1C4F

2.6.2.4 System Topology

Description

Data Type Area

Communication Area

RxPDO Mapping

TxPDO Mapping

Sync Manager PDO Assignment

Sync Manager Parameters

The system topology of demonstration is very simple. We only setup a TwinCAT master
and let it connect to an EtherCAT slave. The following diagram illustrates topology and
block diagram in system upper layer.

TwinCAT
PLC Demonstration Program

Y

A 4

TwinCAT Master

A

A 4

Network Adapter

ADC Sensor Digital 1/0

: .

SPI Master

! :

EtherCAT Slave Controller

EtherCAT Cable
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2.6.3 SI-X408
2.6.3.1 EEPROM Update

® Step 1: Click “New TwinCAT Project...”.

[@ startPage - Toxaeshell X & | QuickLaunch (Ctrl+Q) r
File Edit View Project Debug TwinCAT TwinSAFE PLC Team Tools Scope Window Help

la-a-muelxealo-c-|

B Attach.. - B8 |03
Build 40240 Oefaul) - - | | |

SmsREze -,

Solution Explorer

|#

-1 x| R

TwinCAT 3 BECKH

Recent
Today

[ TWinCAT Project3Lsin
B CaUsers\more shiu\Documents\TeXaeShel\Tuin

pefoid man / uado

TwinCAT Project30.sIn
o )

Users\more_shit\Documents\TeXaeShel\Twin.
TWIinCAT Project29.sin

B .U more siuDocumenaTotaeshel T

This week

ADS125H02_V0Lsin
B9 C:\Users\more._shiu\Deskiop\ADS125H02_1128\A.

[ TWinCAT Project8.sin

B! C\Users\more_shiu\Documents\TeXaeShelNTwin

[g] TWinCAT Project27.sin

CaUsers\more shiv\Documents

Error List

Solution Explorer [T

Properties [EEE

® Step 2: Specify “Name” and “Location”. Click “OK”.

(@] SstartPage - TcXaeshell

Fle Edit View Project Debug TwinCAT TwinSAFE PLC  Team
[~ a-a e |2 -¢-

¢ Build 4024.0 (Default) - | | |

Tools Scope Window  Help
b Attach.. - | fo3

- TwinCAT 3  BECKHOFF
Open

New project

uasey ‘

New Measurement Project

Search project templates P~

sMaN ‘ ‘

j TwinCAT XAE Project (XML format) TwinCAT Projects

More project templates
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2 Getting Started

® Step 3: Click “Show Realtime Ethernet Compatible Devices...".

‘;i TwinCAT Project32 - TcXaeShell

File Edit \Wiew Project Build Debug | TwinCAT | TwinSAFE PLC Team Tools
: = | &3 - -2 @& Software Protection
Build 4024.0 (Loaded) - i  Activate Configuration
Bl Restart TwinCAT System
- . Restart TwinCAT (Config Mode)
P T | =
2 Reload Devices
Search Solution Explorer (Ctrl+;) S
=u] Sglutlcm ‘TwinCAT Project32' (1 project) (& Toggle Free Run State
4 @il TWinCAT Project32
b @l sYSTEM Show Online Data
“.. Show SubItems
% Hide Disabled Items

& AraLyTICS
vo

Access Bus Coupler/IP Link Register.

WWinc
o

Scope

I Show Realtime Ethernet Compatible Devices.

EtherCAT Devices
@8 TcProjectCompare
Target Browser
Filter Designer
About TwinCAT

® Step 4: Make sure your network adapter has installed BECKHOFF EtherCAT
real-time driver. If your network adapter appears under “Compatible”, click
the “Install” button to install BECKHOFF real-time driver.

testxlsx - Microsoft Excel Starter

e o

> wiEsE

Py
* | T

= P
===

==]
#EA AR

==

-5

AN
I U- |G| At
=8/ [r
— =
- %
A B C D | Ej
118 Search Solution Explorer (Ctrl+)
13 fa] Selution TwinCAT Project32' (1 project)
120 4 il TwinCAT Project32
121 bl SYSTEM
122 MOTION
123
124 C++
125 & anacyTics
126 » Ewo
127
128
129
130
131
132
133
134
135
136

Installation of TwinCAT RT-Ethernet Adapters

Etheinet Adapters
17 Ingtalled and ready to use devicesliealime capable)
&F S - TwinCAT Intel PC Ethemet Adapter (Gigabit]

-2 Compalble devices
Bl Incompatble devices
oF SERIARAIEES - Intel(R] CentinolR] Advanced N 6205
Disabled devices

¥
=

™ Show Bindings
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® Step 5: Click “Reload Device Descriptions”.

(Z TwinCAT Project32 - TeXaeShell Y & qui
File Edit View Project Build Debug | TwinCAT | TwinSAFE PLC  Team Tools Scope  Window  Help
~ol@-a-am & Software Protection.. Attach... - 2|03 -

Activate Configuration
Restart TwinCAT System

Build 4024.0 (Loaded) -

Solution Explarer
e - a| k-

Search Solution Explorer (Ctrl+)

Restart TwinCAT (Config Mode)

Reload Devices

2

Scan
[ Solution TwinCAT Project32" (1 project)
4 il TWinCAT Project32
b @l SYSTEM
k= MOTION . Show Sub ltems
PLC Hide Disabled Items

Toggle Free Run State

Show Online Data

‘& @

&
o
g
m
=)

e+ Access Bus Coupler/IP Link Register.
ﬂ ANALYTICS Update Firmware/EEPROM v
» Ero Show Realtime Ethernet Compatible Devices...

File Handling ,
EtherCAT Devices »

Reload Device Descriptions

@ TcProjectCompare

Target Browser » me
Filter Designer y Manage User Defined Blackiist

About TwinCAT

® Step 6: Right-click on “I/O -> Devices” and select “Scan”.

@l TwinCAT Project32 - TeXaeShell
File Edit View Project Build Debug TwinCAT TwinSAFE

3 . 3 - -2 WX - = | Release
' Build 40240 (Loaded) - - i (A2 L @ |[®]:. &
—
Solution Explorer > 0 x
Qe o-o|s-
Search Sol Explorer (Ctrl+) -

& Solution 'TwinCAT Project32' (1 project)
4 gll TwinCAT Project32
b @ svsTEM
[ MOTION
i rLc
i SAFETY
m C++
& anaLyTICS
4 &0

&% Mappin| 11 Add New ltem... Ins
‘0 Add Existing ltem... Shift+Alt+A
Add New Folder...

I S, Scan I
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® Step 7: Click “OK” in the dialog box shown below:
“Microsoft visual s NN ==

HINT: Not all types of devices can be found automatically

® Step 8: Select the correct local area connection that link to EtherCAT slave and
click “OK”.

[7]Device 2 [EtheiCAT) (TwinCAT-Intel PCI Ethemet Adapter [Gigab] oK

Cancel

Select All

T

® Step 9: Click “Yes” in the dialog box shown below:
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® Step 10: Click “Yes” in the dialog box shown below:

Microsoft Visual St

Activate Free Run

o Step 11: Click “EEPROM Update...”.

(@ TwinCAT Project32 - TexaeShell
File Edit View Build Debug
Ll N =
Y

Project
| @-a-2
% Build 4024.0 (Loaded) ~ o

m Ch+
&l anaLyTICS
« @Eyo
4 " Devices
4 = Device 2 (EtherCAT)
*® Image
*® Image-Info
b 2 SyncUnits
3 Inputs
b  Outputs
b @ InfoData
b B Box 1 (SR-¥408_DO_16)
&% Mappings

SI-Xx08 SERIES USER MANUAL

TwinCAT  TwinSAFE  PLC

= | Release -

Team Tools

TWinCAT RT (x64)

2 @) [®]2. &| TwinCATProjectz -

TwinCAT Project32 = X

Windew  Help
- P Attach... - M 03

Scope

<Local> et

Request TMIT" state
Request ‘PREOP’ state
Request "SAFEOP" state
Request "OP' state

Request 'BOOTSTRAF' state
Clear 'ERROR' state
EEPROM Update... I

Firmware Update...

Actual Stabe: oF Advanded Settings... e
[ Init ) (Pe-Op ) [Safe-Op) Export List. b s
ClarCRC ) [ ChwFmmes ) | Fomes/= 4%+ 16
e €L CharFmaes Lost Frames 0 0
TaiRx Ervoes 0 I
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® Step 12: Select “SR-X408[Digital 16-Output] [1032/1]” and click “OK”.
@l TwinCAT Proj

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Tools Scope Window Help
B-a-° WX O - = Release = TwinCAT RT (x64) = b Attach.. ~ F

Build 4024.0 (Loaded) -| -7 g B || 2 "X [@]|[®)]7. @ | TwinCATProjects2 - <Local> -2

Write EEPROM I ————

Availsble EEPROM Desciiptions: Show Hidden Devices

32 - TexXaeShell

[ Solution Explorer

A

— — +-fet Beckholf Automation GmbH & Co. KG
Q] Solution TwinCAT Project32' (1 project) =R Protech Systems Corparation

4 Gl TwinCAT Project32 «- W SR<208_DI_16
il SYSTEM
s MOTION
@l rLC .
SAFETY B > SA-X408 (Dighal 16-0ulput) (65048 / 1025)
+ Wl SRXE08_A1_8
[ c++ 1@ Vendor with 1D D0000835h
ﬂj AMALYTICS 4~ @ Vendor with ID D0D013FER
4 Vo

4 % Devices
4 == Device 2 (EtherCAT)

*® Image
*8 Image-Info

b 2 SyncUnits

b Inputs

b il Outputs

b @ InfoData

b R Box 1 (SR-X408_DO_16)

&* Mappings

2.6.3.2 ESIFile Rule

Each EtherCAT Slave shall be delivered with an EtherCAT Slave Information (ESI) file.

® Vendor Id: #x00875111(Protech Systems Corporation)

[ Wfilzserver\ RD00000\D-Ongoing PrajectloT\SR- X208\ ESI FIBIGR208_ DI 16 ECI 2010111 i - Notepad - SO L R s
File Edit Seach View Encoding language Setings Tooks Macro Run Plugins Window ?
o & sls 8| Dipcinye 2+ BESI1EIEHD®|E BElsaveey

| (4304080116 b 1 ISR X208 _DI_16_EST_201511: L £ |

5103 158 20157010 bin 63| B w209 15P 201907010 bin 3] ] 509 [SP 20190710 b

—nq on
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® Name: Name of the company

[ \fieserver\ RD0000G0\0-Ongoing Project\loT\SR-X208\ES] FIIB\GR-X208_DI_16_ESI 20101111 xmi - Notepad - LI B T T 0000 .

File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window ©

PYE] s T8 B |#h 5| s 5 |BEB ErEho =@ BEEavexy

5 109_15P 201907010 bia 3| E wa09_1sp 201907010 in 3| E ws09_isp 201507010 bin 3] Bl 1
T 2 —ni.gm —nT

0006 D1 16) b ) [E1SR-208_DI_1e_BST_201et 11 cnl £ |

,,,,, )000010000000100000000100180000000000000300

® <ImageData16x14>: Convert 16*14 bmp file into hexadecimal format

(L ileserver RD00OCO0\0-Orgoing Praject\IoT\SA-X208\ESI FIB\SR-208 DI 16 ESI 203911 Ll Netepad-+ O L. IR A e

Fie Edit Search View Encoding larguage Settings Tools Macro FRun Plugins Window ?
PRe) 2B (] | 2= BE(1EIDHD (B PMElEaveEmy

17 201807210.in €3] B w3035 201907010 tn
3 2 n

| 5 | S RSB BB ] 218 T _L6 5L 2009111 Lsand E3

® <Type>SR-X408_DO_16</Type>
® <Name Lcld="1031">SR-X408_DO_16</Name>

DO 16

000000003600000028000000100000000E0000000100180000000000A002000
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TexXaeShell

e Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Tools Scope Window Help
- B-a-< I - | Release ~  TwinCAT RT (x64) - b Attach.. - 5
Build 4024.0 (Loaded) - -+ & Il || 2 X [@]|[®]2. & | TwinCATProject3z -/ <Local> S

Solution Explorer
WE-|o-a| s
R Solution TwinCAT Project32' (1 project)
4 Gl TwinCAT Project32
b @l SYSTEM
= moTioN

@ rLc
[ c++

&l ANALYTICS
< @wo
4 "L Devices
4 == Device 2 (EtherCAT)
+2 Image
*8 Image-Info
b 2 SyncUnits
b Inputs
b W Outputs

L b
Box 1 (SR-X408 DO _186
@ Mappings

17

Write EEPROM

Show Hidden Devices

Availsble EEPROM Descriptions:

3

1 feet Beckholf Automation GmbH & Co. KG
={&) Protech Systems Corparation
SR208_DI_16

> G408 (Dighel 16-Output) (6043 /1025)
W SRE08_A1_8

- @ Vendot with 10 D0000895h

@ Vendos with |D 000013FER

<Type ProductCode="#x00000408" RevisionNo="#x00000001">SR-X408_DO_16</Type>

) 0=16 e 10200" Re

8_DO_16

SI-Xx08 SERIES USER MANUAL

Page: 2-46



Chapter 2 Getting Started

® SR-X208 DI-16

Inp
BITARRS

Input
BITAR

® SR-X408 DO-16

Output
BITARRS

#x3101
2

8
output
BITARRS
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2.6.3.3 Index Ranges

The index ranges depends on the used EtherCAT profile. The Basic index ranges used
in the SSC are listed in the table below:

Table: Basic object index ranges

Index Range

0x0000 — OxOFFF

0x1000 — Ox1FFF
0x1600 — 0x19FF
0x1A00 — 0x1BFF
0x1C10 — Ox1C2F
0x1C30 — 0x1C4F

2.6.3.4 System Topology

Description

Data Type Area

Communication Area

RxPDO Mapping

TxPDO Mapping

Sync Manager PDO Assignment

Sync Manager Parameters

The system topology of demonstration is very simple. We only setup a TwinCAT master
and let it connect to an EtherCAT slave. The following diagram illustrates topology and
block diagram in system upper layer.

TwinCAT
PLC Demonstration Program

Y

A 4

TwinCAT Master

A

A 4

Network Adapter

ADC Sensor Digital 1/0

: .

SPI Master

! :

EtherCAT Slave Controller

EtherCAT Cable
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2.6.4 SI-X608
2.6.4.1 Scan Device

(1) Create a new project in TwinCat.

éj Start Page - TeXaeShell (Administratar)
piin . T B p—— —— e - S ]

MNew |3 Project. Ctrl+Shift+N I

=) oo e Tt
i Start Page

Clase

s
Clase Solution HoFF
FY

Save Selected Items Ctrl+5

Save Selected Items As...

Save as Archive...

Send by E-Mail...

Save All Ctrl+Shift+5

L@

Source Control »

paloid map / uadg ‘

Fage setup...

Recent Files »

Recent Projects and Solutions ’

Exit Alt+F4

maN
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11— — e

b Recent

b TwinCAT Measurement
TcXaeShell Solution

Not finding what you are looking far?

Open Visual Studio Installer

Name: TwinCAT Project3
Location [C:\Users\eric_tsai\Documents\TcXacshell -l Erowse.
Solution name: TwinCAT Project3

(2) Switch to configuration mode

fﬁ TwinCAT Project3 - TcXaeShell (Administrator)

File Edit View Project Build Debug TwinCAT TwinSAFE  PLC
# . | Hoedgee
Build 4024.0 (Loaded) - _

- - | Release -

solution Explorer -

@E-o-a|pm-

Somby Semrch (o) »
4 Installed .
Ei TwinCAT XAE Project (XML format) TwinCAT Projects Type: TwinCAT Projects
TwinCAT Projects| TwinCAT XAE System Manager
TwinCAT PLC

Configuration

Create directory for solution
["1 Add to Seurce Contral

SI-Xx08 SERIES USER MANUAL
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(3) Scan Device

Solution Explorer > O x
@& 0@ | s
Search Solution Explarer (Ctrl+;) P~

fa] Solution TwinCAT Project3’ (1 project)
4 ol TwinCAT Project3

bl SYSTEM
MOTIOM
g rLC
(43| SAFETY
[l C++
(& AnaLYTICS
F] /o
& Mappings #9 Add Newltem... Ins
* Add Existing tem... Shift+Alt+A
Add New Folder...
Export EAP Config File
I “%_ Scan I
Paste Ctrl+V
Paste with Links
e
1 new /O devices foun
[¥]Device 2 [EtherCAT] ] o)

Canecel

Select Al
Ungelect Al
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Solution Explarer * O X
Q& o-a| s
Search Solution Explorer (Ctrl+;) P -

fa] Solution ‘TwinCAT Project3’ (1 project)
4 o TwinCAT Project3
b @l SYSTEM
MOTION
PLC
| SAFETY
[ed c++
&l AmaLvTICS
4 Fro
A ‘ﬂ% Devices
4 = Device 2 (EtherCAT)
B Image

#B Image-Info
2 SyncUnits
Inputs

b [l Outputs

W

B 777 Box 1 (SR-XB08_AI 8)

SI-Xx08 SERIES USER MANUAL
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2.6.4.2 Import PLC Code

(1) Add Existing Item

Solution Explorer

@E-|o-a| s
Search Solution Explorer (Ctrl+;)
fad Solution TwinCAT Praject3’ (1 project)
4 ol TwinCAT Project3

b @l sYSTEM
MOTION

3 SA #9  Add MNew Item... Ins

 c+] o Add Existing Item._. Shift+Alt+A I
i AN Add Project from Source Control...

- L"D Paste Ctrl+V
d 4;% aste Cirl+Y
i F Paste with Links

Hide PLC Configuration
o unaysmun
2 Synclnits

B

[ Inputs

i Outputs

I @ InfoData

Bl Box 1 (SR-X6038_AL 8)
ﬁ:, Mappings

| X603G0E_ADI 20200326.tpzip

=]
=1
3

i o

3/26 50 TRIIP EE 13.320KE

WESWNY X608G0E_ADI_20200326.tpzip

= [l | Plc Project File (*.plcproj; ...) |

HEE®o) | [ Ema
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(2) Link ID and GPIO

4 U} ¥Xe08G0E_ADI 20200328 Instance
4 AX58100_ADC_DIO Inputs

M Global_ Var.arrE( ster_Netld =
#1 Global_Var.bTempLink Change Link
4 [ AX5B100_ADC_DIO Outputs = Ly )
B+ Global_UNWar.byDIOOutput_8 Gao To Link Variable
SAFETY %  Go To Definition F12
[l c++
ANALYTICS Take Name Over from linked Variable
4 /o Mowve Address...
4 "% Deavicas
> Online Write...
4 = Device 2 (EtherCAT) I
S0 Ten o Online Force...

Release Force

Add to Watch

he)

Remove from Watch

Search: E

=% Device 2 [EtherCAT)
. 2l tmsMetld > IB 15400 METID [E.0]

4 W AX58100_ADC_DIO Qutpy M Change Link...
& Global UVar byDIOCH skl

SAFETY Go To Link Variable
[ed C++
ANALYTICE % Go To Definition F12
e o Take Mame Owver from linked Variable
4 ﬁé Devices
Move Address...
4 = Device 2 (EtherCAT) creneE
Y . Online Write '0"

Online Write '1'
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™

Search:

% Device 2 [EtherCAT)
Bﬁ SyncUnits
B3 <defaulty

= ﬁ <unreferenceds
e ————— e ol BB [0.1]
. Bowx 1 [SH-+<E03_Al_8]

tate >

4 U1 Xe08G0B_ADL 20200326 Instance
4 AXSE100_ADC_DIO Inputs
! Global Var.arrECMaster_Netld

4 [y AX58100_ADC_DIO Outputs

=+ Global_UNar byDIOOutput_8

Search: E

=8 Jr

=7 Devices

18 [1.0]
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2,643 GUI

(1) VISU folder

Solution Explorer * [
QB oo s -
Search Solution Explorer (Ctrl+;) P

4 EX@DBGDB_ADI_ED2DD325
b [ External Types
P [a References
b [ DUTs
B GWVLs
P A POUs
4 [ VISUs
g About ASLK

T Il

‘u'-iﬁ AXSB100_ADC_DIO_MainPanel
o 5L w]s (sl a] gl
3 E;:l AX58100_ADC_DIO (AX58100_ADC_DIC)
.ﬁ_’] AX58100_ADCwithDIO_PLCDemo_Source w100
E._'g AX(S8100_ADCwithDIO v_1 0 Otmc
ﬂ GlobalTextList
&3 ImagePool
ﬁ Visualization Manager
49 X608_20200108 tmc
E'.._'g X608G0B_ADI_20200326.tmc
4 Of X608G0B_ADI 20200326 Instance
[ AX58100 ADC_DIO Inputs
4 [l AX58100_ADC_DIO Outputs
M+ Global UlVar.bvDIOOutput 8
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(2) Activate configuration

‘ﬂ TwinCAT Project3 - TcXaeShell (Administrator)
File Edit Wiew Project Build Debug TwinCAT  TwinSAFE
ic-o(B-n-uHPlXFO[?-Q-

% Build 40240 (Loaded) -~ ;| 5 [®]%. o8 |

Releas

(3) Login and start

|2

y = 4|
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(4) GUI information (V and mA)

Protech System ADC Demo
— Status ————— — AmsNetiD
Running Error

o . ‘ 192.168.16.117.3.1
ADC

| about |
— SPl Master
® maQ v
ADCO 0000 ADC4 500
ADC1: 0.000 ADCS:  0.000
ADC2 0.000 ADCE:  0.001
ADC3 0.000 ADCT | 0.001
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2.6.4.4 PLC Code POU Description

4 | = POlUs
4 [ Function
Ej FM_InteruptState (FUN)

4 [ FunctionBlock

VOV Vw7

[ Program
b & MAIM (PRG)

1=] FE_AD4110ADCRead (FB)

1=] FB_AD4110CmdTrans (FB)

i=] FE_AD4110Init (FB)

I¥] FB_AD4110SwitchMode (FB)
i=] FB_AX58100SPIm_AccCtrl (FB)
b &) FB_AXS58100SPIm_Init (FE)
i&] FE_BabylonMsgExport (FB)
i7] FB_SPImTransState (FE)

Functional Name

main
FB_AD4110ADCRead
FB_AD4110CmdTrans
FB_AD4110Init
AD4110SwitchMode
FB_AX58100SPIm_AccCtrl
FB_AX58100_SPIm_Init
FB_SPImTransState

SI-Xx08 SERIES USER MANUAL

Description

Main function

AD4110 data read

AD4110 command

AD4110 initial

AD4110 volt and current switch
AX58100 SPI control
AX58100 SPI initial

AX58100 SPI low level layer
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2.7 Safety Precautions

Before operating SI-Xx08 1/0 module, read the following information carefully to protect
it from damages, and extend the life cycle of SI-Xx08 I/O Module.

1. Check the Line Voltage
e The operating voltage for the power supply should be within the range of
9~48V DC; otherwise, SI-Xx08 may be damaged.

2.  Environmental Conditions

e Install DIN-Rail Mount on SI-Xx08. Be sure to allow enough space around
SI-Xx08 to have easy access needs.

e Avoid direct sunlight exposure for a long period of time (for example, in a
closed car in summer time. Also keep SI-Xx08 from any heating device.). Or
do not use SI-Xx08 when it has been left outdoors in a cold winter day.

e Avoid moving SI-Xx08 rapidly from a hot place to a cold place, and vice versa,
because condensation may occur inside SI-Xx08.

e Do not place SI-Xx08 too close to any radio-active device. Radio-active
device may cause signal interference.

3. Handling
e  Avoid placing heavy objects on the top of SI-Xx08.
e Do not allow any objects to fall into this device.
. If water or other liquid spills into the device, unplug the power cord
immediately.

4. Good Care

e When the outside case gets stained, remove the stains using neutral washing
agent with a dry cloth.

e  Never use strong agents such as benzene and thinner to clean the surface of
the case.

e If heavy stains are present, moisten a cloth with diluted neutral washing agent
or alcohol and then wipe thoroughly with a dry cloth.

e  [f dust is accumulated on the case surface, remove it by using a special
vacuum cleaner for computers.
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3 Hardware Configuration

This chapter describes the information of pin assignment,
wire connection and DIN-Rail mount installation.

The following topics are included:
e PIN Assignment

¢  Wire Connection

¢ Installing DIN-Rail Mount
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3.1 SI-X208 Pin Assignment

Terminal Pin Pin Terminal
No. Assignment Assignment No.
2 ECO EC1 1
4 DIO DIg 3
6 DII DI9 5
8 DI2 DI10 7
10 DI3 DI11 9
12 DI4 DI12 11
14 DI5 DI13 13
16 DI6 DI14 15
18 DI7 DI15 17
20 DRY DRY 19
Signal Name Description
DIO~DI15 Isolated Digital Input
ECO0, EC1 External common VCC/GND for isolated digital input
ECO for DIO~DI7
EC1 for DI8~DIIS5
DRY External ground for isolated digital input

SI-Xx08 SERIES USER MANUAL
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3.2 SI-X308 Pin Assignment

Terminal Pin Pin Terminal
No. Assignment Assignment No.
2 ECO PCO 1
4 DIO DO0 3
6 DIl DO1 5
8 DI2 DO2 7
10 DI3 DO3 9
12 DI4 DO4 11
14 DI5 DO5 13
16 DI6 DO6 15
18 DI7 DO7 17
20 DRY GND 19
Signal Name Description
DIO~DI7 Isolated Digital Input
ECO External common VCC/GND for isolated digital input
DRY External ground for isolated digital input
DO0~DO7 Isolated Digital Output
PCO Freewheeling common diode for isolated digital output
GND External ground for isolated digital output
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3.3 SI-X408 Pin Assignment

Terminal Pin Pin Terminal

No. Assignment Assignment No.
2 PCO PCl1 1
4 DOO DO8 3
6 DO1 DO9 5
8 DO2 DO10 7
10 DO3 DO11 9
12 DO4 DO12 11
14 DO5 DO13 13
16 DO6 DO14 15
18 DO7 DO15 17
20 GND GND 19

Signal Name Description

D00~DO015

Isolated Digital Output

PCO, PC1

Freewheeling common diode for isolated digital output
PCO for DO0O~DOQO7
PC1 for DO8~DO15

GND

External ground for isolated digital Output

SI-Xx08 SERIES USER MANUAL
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3.4 SI-X608 Pin Assignment

Terminal Pin Pin Terminal

No. Assignment Assignment No.
2 VO+ VO- 1
4 VI1+ Vi- 3
6 V2+ V2- 5
8 V3+ V3- 7
10 V4+ V4- 9
12 V5+ V5- 11
14 V6+ Ve- 13
16 V7+ V7- 15
18 AGND AGND 17
20 AGND AGND 19

Signal Name Description

VO+~V7+ Analog positive input channels 0 through 7
V0-~V7- Analog negative input channels 0 through 7
AGND External Ground for Analog Input

SI-Xx08 SERIES USER MANUAL
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3.5 1/0 Connections
3.5.1 Isolated Digital Input Connections

The acceptable voltage range of all isolated digital input channels is from 10 to 30 V DC
for Wet contact type. There are two external common pins for digital input channels.
ECO is for DIO ~ DI7 and EC1 is for DI8 ~ DI15. Also all isolated digital input channels
are supported for dry contact. The figure below shows the connections between an
external input source and isolated input channels of I/O module for Dry contact and Wet
Contact.

Digital

On Voltage Level, “1” Off Voltage Level, “0”
Input

Close to DRY Open

Dry
Contact
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Digital

On Voltage Level, “1” Off Voltage Level, “0”
Input

+10 ~ +30VDC <+3VDC or Open

Wet
Contact
- Sink

Wet
Contact
- Source
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3.5.2 Isolated Digital Output Connections

The voltage range of external source is from +5 ~ +40V. And the external source is
connected to each isolated digital output channel and the maximum load current is
350mA for each channel. Also the Isolated digital Output modules provide GND pin
isolated digital output connection. The figure below shows the connections between an

external output load and the module’s isolated output.

; PCx
C Common
O Ne
DOx 2 NO
Digital Output =
— 5~40VDC
GND
Page: 3-8
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3.5.3 Isolated Analog Input Connections

SI-X608 has 8 differential analog input channels. See the picture below for connections:

Analog Input

Current

SI-Xx08 SERIES USER MANUAL
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3.6 Installing DIN-Rail Mount

Step 1. Use 35mm DIN-RAIL and install it into the groove located on the rear side of
the system.
Step 2. Push the bottom hinge upwards to secure DIN-RAIL onto the system.

The DIN-RAIL Mount installation is then completed.
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3.7 Technical Support

If you have any technical question after you purchase our product, you can use the
following form to contact our technical support staff.

https://www.protech.com.tw/Support/Technical_us.asp

When you request technical support, please provide the following information to our
technical support staff.

1. Module Name and Serial Number: The serial number can be found printed on the
barcode label attached on the rating label.

2. Host Configuration information, including type and operating system.

3. How to reproduce the technical question you meet?
Please give full details to describe the procedures to reproduce the problem.

4. If the problem involves other hardware accessories or programs, please provide the
details of the problem.

5. Any comments or suggestions related to the problem are welcome.
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