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Safety Instruction

Before using the product ...

For your safety and effective operation, please read the safety instructions thoroughly before using the

product.

» Safety Instructions should always be observed in order to prevent accident or risk with the safe and

proper use the product.
» Instructions are divided into “Warning” and “Caution”, and the meaning of the terms is as follows.

A Warning This symbol indicates the possibility of serious injury or death if some

applicable instruction is violated.

. This symbol indicates the possibility of severe or slight injury, and property
/1\  Caution

damages if some applicable instruction is violated.

Moreover, even classified events under its caution category may develop into serious accidents relying on

situations. Therefore we strongly advise users to observe all precautions properly just like warnings.

» The marks displayed on the product and in the user's manual have the following meanings.
& Be careful! Danger may be expected.

A Be careful! Electric shock may occur.

» The user's manual even after read shall be kept available and accessible to any user of the product.



Safety Instruction

Safety Instructions for Design Process
7 N

/N Warning

» Please install a protection circuit on the exterior of PLC so that the whole system may
operate safely regardless of failures from external power or PLC. Any abnormal output or
operation from PLC may cause serious problems to safety in whole system.

- Install protection units on the exterior of PLC like an interlock circuit that deals with opposite
operations such as emergency stop, protection circuit, and forward/reverse rotation or install
an interlock circuit that deals with high/low limit under its position controls.

- If any system error (watch-dog timer error, module installation error, etc.) is detected during
CPU operation in PLC, all output signals are designed to be turned off and stopped for
safety. However, there are cases when output signals remain active due to device failures
in Relay and TR which can't be detected. Thus, you are recommended to install an addition
circuit to monitor the output status for those critical outputs which may cause significant
problems.

» Never overload more than rated current of output module nor allow to have a short
circuit. Over current for a long period time may cause a fire.

» Never let the external power of the output circuit to be on earlier than PLC power, which
may cause accidents from abnormal output operation.

» Please install interlock circuits in the sequence program for safe operations in the
system when exchange data with PLC or modify operation modes using a computer or

other external equipments Read specific instructions thoroughly when conducting control




Safety Instruction

Safety Instructions for Design Process

/N Caution

» /O signal or communication line shall be wired at least 100mm away from a high-

voltage cable or power line. Fall to follow this.

Safety Instructions on Installation Process

7

/\\  Caution

Use PLC only in the environment specified in PLC manual or general standard of data
sheet. If not, electric shock, fire, abnormal operation of the product may be caused.

Before install or remove the module, be sure PLC power is off. If not, electric shock or
damage on the product may be caused.

Be sure that every module is securely attached after adding a module or an extension
connector. If the product is installed loosely or incorrectly, abnormal operation, error or
dropping may be caused. In addition, contact failures under poor cable installation will be
causing malfunctions as well.

Be sure that screws get tighten securely under vibrating environments. Fail to do so will
put the product under direct vibrations which will cause electric shock, fire and abnormal
operation.

Do not come in contact with conducting parts in each module, which may cause electric
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Safety Instructions for Wiring Process

7

/N Warning

» Prior to wiring works, make sure that every power is turned off. If not, electric shock or
damage on the product may be caused.
» After wiring process is done, make sure that terminal covers are installed properly

before its use. Fail to install the cover may cause electric shocks.

/1 Caution

Check rated voltages and terminal arrangements in each product prior to its wiring
process. Applying incorrect voltages other than rated voltages and misarrangement
among terminals may cause fire or malfunctions.

Secure terminal screws tightly applying with specified torque. If the screws get loose,
short circuit, fire or abnormal operation may be caused. Securing screws too tightly will
cause damages to the module or malfunctions, short circuit, and dropping.

Be sure to earth to the ground using Class 3 wires for PE terminals which is
exclusively used for PLC. If the terminals not grounded correctly, abnormal operation or
electric shock may be caused.

Don't let any foreign materials such as wiring waste inside the module while wiring,
which may cause fire, damage on the product or abnormal operation.

Make sure that pressed terminals get tighten following the specified torque. External

connector type shall be pressed or soldered using proper equipments.




Safety Instruction

Safety Instructions for Test-Operation and Maintenance

/™ Warning

» Don’t touch the terminal when powered. Electric shock or abnormal operation may occur.

» Prior to cleaning or tightening the terminal screws, let all the external power off
including PLC power. If not, electric shock or abnormal operation may occur.

» Don’t let the battery recharged, disassembled, heated, short or soldered. Heat,

explosion or ignition may cause injuries or fire.

& Caution

» Do not make modifications or disassemble each module. Fire, electric shock or
abnormal operation may occur.

» Prior to installing or disassembling the module, let all the external power off
including PLC power. If not, electric shock or abnormal operation may occur.

» Keep any wireless equipment such as walkie-talkie or cell phones at least 30cm away

from PLC. If not, abnormal operation may be caused.

v

When making a modification on programs or using run to modify functions under
PLC operations, read and comprehend all contents in the manual fully.
Mismanagement will cause damages to products and accidents.

» Avoid any physical impact to the battery and prevent it from dropping as well.
Damages to battery may cause leakage from its fluid. When battery was dropped or
exposed under strong impact, never reuse the battery again. Moreover skilled workers are

needed when exchanging batteries.

L




Safety Instruction

Safety Instructions for Waste Disposal

7 N
/1 Caution
» Product or battery waste shall be processed as industrial waste. The waste may
discharge toxic materials or explode itself.
\_ J

6
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About User’s Manual

About User’s Manual

Congratulations on purchasing PLC of LS ELECTRIC Co., Ltd.

Before use, make sure to carefully read and understand the User's Manual about the functions,

performances, installation and programming of the product you purchased in order for correct use and

importantly, let the end user and maintenance administrator to be provided with the User's Manual.

The User’s Manual describes the product. If necessary, you may refer to the following description and order
accordingly. In addition, you may connect our website (http://www.lselectric.co.kr/) and download the

information as a PDF file.

Relevant User’'s Manuals

: - No. of User
Title Description
Manual
XG5000 User's It d.escrlbes. how to use XG5000 sqftware_ e_speC|aIIy .abput
online functions such as programming, printing, monitoring 10310000512
Manual . : .
and debugging by using XGT series products.
XGK/XGB Series It describes how to use the instructions for programming
Instruction & using XGK/XGB series. 10310000510
Programming
. It describes how to use XMC motion controller unit,
XMC Motion controller e : . .
, specifications, system configuration, program function, -
User’'s Manual - o .
wiring, Built-in functions.
XGB Analo It describes how to use the specification of analog
User's Man%al input/analog output/temperature input module, system 10310000920
configuration and built-in PID control for XGB main unit.
XGB  High speed . .
counter module User's It describes how to use High speed counter(XBF-HOO02A, 10310001240

Manual

XBF-HDO02A)

XGB Load cell input
module User’'s Manual

It describes how to use the specification of load cell input
module, system configuration and programing.
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Chapter 1 Overview

Chapter 1 Overview

1.1 Composition of User’s Manual

This user's manual contains information regarding the specification, handling method, wiring method and methods to use functions that are
necessary for using this product. It is recommended to fully understand the performance and functions of the product through the user's
manual before applying the product to the system. Also, place this user's manual near the product for reference at any time during operation.

Only the method to use the EtherCAT adapter ‘XEL-BSSCT is described in this manual.

For the method to use the EtherCAT master and XGB extension module necessary for system configuration, refer
to the user's manual for each product. EtherCAT® is the registered copyright and the patent technology permitted
through Beckhoff Automation GmbH in Germany.

1.2 Features
LS ELECTRIC Co., Ltd.'s extension type EtherCAT adapter XEL-BSSCT (EtherCAT adapter) has the following features.

(1) Observation of EtherCAT standard
Since this product is designed in accordance with the EtherCAT MDP standard, this product can be applied
easily to various environments.

(2) Support of two device identification types
Two identification methods through the external rotary switch (Explicit ID) of the product and the parameter
station address setting function are supported.

(3) Free Run/Refresh Sync
This is the EtherCAT slave device in Free Run method. When DC Sync is used in the EtherCAT master, the
Refresh Sync function for the I/O refresh synchronization between our EtherCAT adapters in Free Run state is
supported. By using this function, it is possible to match the I/O Refresh time and estimate the output time using
the DC syncO signal.

> Only the synchronization between XEL-BSSCT is supported.

(4) Support of XG5000 setting function
In XG5000, the product parameter setting through USB or the test operation mode can be used.

(5) Compatibility of XGB extension module
The extension I/O and special modules of XGB can be used.

11
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| [
1.3 Explanation of Terms

An explanation of the terms used in this user’'s manual is provided.

1.3.1 General Term

Term Definition Note
i.e.) Extension
This is the standardized element with a certain function that configures the |module, special
Module (Module) . .
system and it includes devices such as I/O board. module,
communication
module
Module or group of modules that becomes the minimum unit in the
Unit (Unit) operation of the PLC system and is connected to another module or another|i.e.) Basic unit
group of modules, composing the PLC system.
PLC System A system which consists of the PLC and peripheral devices and is
(PLC System) configured to be controlled by the user program.
XG5000 Integrated software that carries out the function to write, edit, debug and
diagnose the parameters of the program and the communication module.
. Internal memory area of the XGB PLC for expressing input and output
I/O image area Y b ginp P
status.
Amethod that the current flows in from the switch to the PLC input terminal
when the input signal is turned on.
________ PLC
Current :
L + ; P Z: Input
Sink input | Switch | | P
| impedance
Power | 7
source |
- ' |
I\
Common:
Source input
Method that the current flows out from the PLC input terminal to the switch
when the input signal is turned on.
________ PLC
Current :
— Switch | | Z: Input
| impedance
Power | 7
source I
|
+ ] |
Common :

1-2
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Method that the current flows in from the load to the output terminal when
the PLC output contact is turned on.

PCc________
: Current
Sink output Output |
Junction | Power
: source
|
I | -
:Common
Method that the current flows out from the output terminal when the PLC
output contact is turned on.
Pe________
: Current
== [T} —
Source output Output -
Junction |
Power
: source
[
I |+
:Common
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1.3.2 Terms of EtherCAT
The general terms of EtherCAT are described. More information can be obtained through http:/Mmww.ethercat.org.

1) EtherCAT
EtherCAT is the protocol registered in the IEC 61158 International Standards. The Ethernet standards defined in
IEEE 802.3 are used without modification. It features fast speed, flexible topology and easy configuration.

2) Object Dictionary
This is the table created for accessing data, parameters and functions using index and sub index, and all devices
have the same basic structure.

3) Service Data Object (SDO)
A direct address of an abject can be accessed using index and sub-index based on the client server module. It is
generally used for transmitting larger data or changing a parameter. It communicates with CoE through MailBox.

4) Process Data Object (PDO)
It is used for transmitting data based on the producer consumer model. Unlike SDO, the protocol overhead is not
included. PDO is driven by internal events such as a timer and trigger event or periodic transmission condition.

5) CANopen
This is the standard of CAN-in_Automation (CiA), and the core element of CANopen is the data
communication technology through the object dictionary.

6) CoE (CANopen application protocol over EtherCAT)
EtherCAT provides the communication mechanism such as CANopen. Object Dictionary, PDO mapping and
SDO also have similar network management method.

7) FoE (File Access over EtherCAT)
This is a protocol similar to TFTP, and it enables access to a file in the device. Through FoE, it is possible to
upload the firmware of the network device. It is useful since the TCP/IP stack is not necessary.

8) ESI (EtherCAT Slave Information)
The ESl file is the file that includes all the unique information of the EtherCAT slave and this is the specification file
in the XML format for communicating with the slave from the master. The ESI file is provided in the XG5000 by
default, and the latest ESI file can be downloaded from our homepage. ESI is the document prepared based on
XML.

9) Explicit Device Identification
Expilicit Device Identification is one of Device Identification methods and this is the ID number that can be set
through the external rotary switch (ID-Selector) of the product. This function can be used usefully for connecting
and disconnecting the product in some applications and preventing incorrect fitting of the cable during the
EtherCAT wiring work. When an ID is requested, the ID saved in ESC Register 0x0134 will be issued.

10) Configured Alias Address
Configured Alias Address is the function used under the name of “Second Address” in the previous EtherCAT
specification, and when Alias Address set for the EEPROM is booted up, it will be loaded to the ESC Register
0x0012 and the relevant address will be issued when it is requested.

1-4
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Chapter 2 System Configuration

Chapter 2 System Configuration

This product is the EtherCAT adapter that enables extension module installation, and various systems can be configured using the I/O
and special modules.
In this chapter, an explanation of how to configure the system using the EtherCAT adapter is provided.

2.1 List of components

Modules that can be installed and used on the EtherCAT adapter are as follows.

Classification

Model name

Contents

Note

Extension
I/O module

XBE-DCO8A

DC24V input 8 points

XBE-DC16A

DC24V input 16 points

XBE-DC32A

DC24V input 32 points

XBE-DC16B

DC12V/24V input 16 points

XBE-RY08A

Replay output 8 points

XBE-RY08B

Replay output 8 points (separate contact points)

XBE-RY16A

Replay output 16 points

XBE-DR16A

DC24V input 8 points, relay output 8 points

XBE-TNO8SA

Transistor output 8 points (sync type)

XBE-TN16A

Transistor output 16 points (sync type)

XBE-TN32A

Transistor output 32 points (sync type)

XBE-TPO8A

Transistor output 8 points (source type)

XBE-TP16A

Transistor output 16 points (source type)

XBE-TP32A

Transistor output 32 points (source type)

XBE-DN32A

DC24V input 16 points, transistor output 16 points (sync type)

Extension
Special module

XBF-ADO4A

Current/ivoltage input 4 channels, 1/4000 resolution

XBF-AD0O4C

Current/voltage input 4 channels, 1/16000 resolution

XBF-ADOBA

Current/ivoltage input 8 channels, 1/4000 resolution

XBF-DCO4A

Current output 4 channels, 1/4000 resolution

XBF-DC04C

Current output 4 channels, 1/16000 resolution

XBF-DVO4A

Voltage output 4 channels, 1/4000 resolution

XBF-DV04C

Voltage output 4 channels, 1/16000 resolution

XBF-AHO4A

Current/ivoltage input 2 channels, output 2 channels, 1/4000 resolution

XBF-RDO4A

RTD input 4 channels, Pt100, Jpt100

XBF-RDO1A

RTD input 1 channel, Pt100, Jpt100

XBF-TC04S

Thermocouple input 4Ch, Thermocouple K/J/T/R types (0~65,535)

XBF-HOO02A

High-speed counter open collector, 2 channels

XBF-HDO2A

High-speed counter line driver, 2 channels

XBF-LD02S

Load cell input, insulation-type 2 channels

Accessories

USB-301A

Connection cable for USB (download)

LS ELECTRIC Co., Ltd. develops and releases a new product continuously.
For a new product not stated in this user’s manual, contact a nearby exclusive agency.
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2.2 Classification and type of product model name

2.2.1 Classification of extension type smart I/O

The product name for the classification of extension type smart I/O is stated as follows.

X/ E||/L|—/ B||S||S||C|T

Communication

Series Type module Module type(1) Module type(2) Specification Protocol Media Type
X: XGT E: Ethernet L: Communication B: XGB Platform S: Slave module S: Standard A: Modbus/TCP T: Electrical
module B: Ethernet/IP  F: Optical
R: RAPIEnet/IP  H: Hybrid
C: EtherCAT

2.2.2 Classification and type of extension /O module

The product name of the extension I/O module is stated as follows.

Sefies - XGB PLC

1E : /0 expansion module

F : Expansion special module
L : Expansion communication module

O : Option module

DC : DC Input H/W
RY : Relay output

TN : Sink type transistor output N‘;;L{/O
TP : Sourece type transistor output 08~32
DN : DC input + sink type TR output
DP : DC input + source type TR output
DR : DC input + relay output
Model name DC input Replay output Transistor output Note
XBE-DCO8A 8 points None None
XBE-DC16A/B 16 points None None
XBE-DC32A 32 points None None -
XBE-RY08A/B None 8 points None
XBE-RY16 A None 16 points None
XBE-TNO8SA None None 8 points
XBE-TN16A None None 16 points Sync type
XBE-TN32A None None 32 points
XBE-TP0O8A None None 8 points
XBE-TP16A None None 16 points Source type
XBE-TP32A None None 32 points
XBE-DR16A 8 points 8 points None -
XBE-DN32A 16 points None 16 points Sync type
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2.2.3 Classification and type of special module

The product name of the extension type special module is stated as follows.

—Sefies ¥GB PLC

E : 1/O expansion module

L : Expansion communication module
O : Option module

[x6] [F] - (A0 [0#][A]

AD : Analog input A : Non-insulation type
DC : Analog current output H/W S * Insulation type
DV : Analog voltage output RT : RTD input*!
AH @ Analog Input/output ‘ TT : TC input*!
RD : RTD input— Funeton
TC : TC input or Temp. controller module*! Jo-of
HO,HD : High speed counter(OC/LD) — — 01~08
PD: Positioning (Line drive) *1 |t is classified according to H/W
PN : Positioning (EtherCAT) type to TC input or Temperature
controller module.
. Number of input Number of
Classification Model name P Input type Output type
channels output channels
XBF-ADO4A 4 \oltage/current None -
Analog input XBF-ADO8A 8 \oltage/current None -
XBF-AD04C 4 \oltage/current None -
XBF-DCO4A None - 4 Current
Analod outout XBF-DVO4A None - 4 Voltage
goup XBF-DC04C None - 4 Current
XBF-DV04C None - 4 \oltage
Analog I/O XBF-AHO4A 2 \oltage/current 2 Voltage/current
. XBF-RDO1A 1 PT100/JPT100 None -
RTD input
XBF-RDO4A 4 PT100/JPT100 None -
Thermocouple input | XBF-TC04S 4 K,J TR None -
. XBF-HO02A 2 Open collector 4 \oltage
High-speed counter ; :
XBF-HDO2A 2 Line driver 4 \oltage
Load cell input XBF-LD02S 2 \oltage None -
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2.3 System Configuration

2.3.1 Devices required for EtherCAT system configuration

Various devices are necessary for the configuration of EtherCAT network.

Master
Configuration Tool
| XG5000 I
[ ]

IEtherCAT Master: XMC or Others = I EtherCAT Slave: XEL-BSSCT

EtherCAT. ™

‘| EtherCAT 1/0

DC 24V

I Power Supply

(1) EtherCAT master
The EtherCAT master manages the network and checks the state of each slavein addition to the exchange of I/O
data.

(2) EtherCAT adapter
The EtherCAT adapter is the slave module where the previous XGB extension module can be mounted, and the
I/O configuration is available according to the user’s needs.

(3) EtherCAT slave
The EtherCAT slave is the device that exchanges I/O data with the master.

(4) XG5000
This is the PC program that provides various functions for setting the operation of the EtherCAT master and the
EtherCAT adapter and configuring the EtherCAT network.

(4) Communication cable
The communication cable which is appropriate for the specifications of the EtherCAT should be used. The cable
with CATEGORY 5 and STP or higher should be used. For the detalils, refer to Paragraph 3.5 Specifications of
EtherCAT communication.

(5) ESI (EtherCAT Slave Information)
The ESlfile is the file that includes all the unique information of the EtherCAT slave and this is the specification file in
the XML format for communicating with the slave from the master. The ESl file is provided in the XG5000 by default,
and the latest ESl file can be downloaded from our homepage.

(6) Power supply
This is the device for supplying power to each device, and an appropriate power supply for the power specifications
should be selected.

LSeE =ecrric |
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2.3.2 Extension module configuration method

XEL-BSSCT can configure the system as follows.The existing XGB extension module can be used for the extension
module and up to 8 modules can be mounted.

= I — N = = =
LS PR e o
Eﬂ.uﬁ' '_EL % Ms| —
= s J— E:]
B = ml: o2 [ [~ | .
ok A=
el o —I= (=
wll|e o F—|C=d
IN | nal| e (=] - [
R Sl e e
oo f | © o = =
E3|| -— || | LY@ |SelE
[oc | 1= O = =
el = F—|=| |-HE =
ouT ] il | o o F— (=] +H =] ]
oz | = [ s ) (5%
i LR o 1k
| =S (S |E
I ¥BE - DCIZA ¥BE - RY164 XBF - AC!MAJ él XBF - 'IF_CC)GSJ
XEL-BSSCT I DIO module Special module
Item Content
Digital I/O
e Up to 8 modules
module
Number of units |Special module e Up to 8 modules
that can connect [communication
. ¢ Cannot be mounted
to the extension |module
module High speed
u g p ¢ Cannot be mounted
extension module
Option module  |e Cannot be mounted
Dicital O e XBE-DC08/16/32A o XBE-TN08/16/32A e XBE-RY08/16A
mcg)]dule e XBE-DC16B o XBE-TP08/16/32A e XBE-RY08B
o XBE-DR16A e XBE-DN32A
Extension o XBF-ADO4A o XBF-DCO4A ¢ XBF-HOO02A
module e XBF-AD04C ¢ XBF-DC04C ¢ XBF-HD02A
Special module | XBF-ADOSA o XBF-DVO4A e XBF-LD02S
o XBF-AHO4A o XBF-DV04C
o XBF-RDO4A o XBF-TC04S
In XEL-BSSCT, the extension product mounted first occupies No. O slot.
Slots from No. 0 slot to No. 7 slot are assigned.
Configure and manage the extension module by referring to the above information.

n
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3.1 Name and features

3.1.1 Name of each part and features

p
@
= / et
p LS PWR O - ] %‘:O O @
3 YEL-BSSCT
® MS \
\\ EtherCAT RUN
Conformancs lested L
= ERR D <| \."\
DE o= /A IN {
L/& oUT
D G N——
- 2 | @ 8
® LR q f— ®
I C)o o DO B I E
< ol =
o o >
| €09 ||
24 Vdec N
p %
@ ouT @
UJI[% +
|: I =
IO e ——
@ - ] r—
s Llle /5 & o
&)
b__ Jé - = - L
No Name Usage
@ |Status indicator LED |m LED that indicates the operation status of EtherCAT adapter and network connection status
@ |Rotary switch m Rotary switch for setting Node Address(Explicit ID)
(3 |Power connector m Connector for DC24V power connection
@ |EtherCAT connector |m IN and OUT connector for EtherCAT network connection
Connector for PADT )
® . m USB connector for connecting to XG5000
connection
® |USB cover m Cover for protecting the USB port
(? |Extension cover m Cover for protecting the extension connector
Extension connector |m Connector for connecting to the extension module
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3.1.2 Name and Functions of LED
RUN, ERR, L/AIN and L/A OUT LEDs operate according to the EtherCAT specification.

Name Color Status Normal/Error Operation by status
PWR Red Off - Power Off
On - Power On
Off - INIT status
Blinking - PRE-OP status
RUN Green Single Flash - SAFE-OP status
Flickering - Initialization or BOOTSTRAP status
On - OP status
On - RUN mode
Green off When an error where the STOP mode or the
operation is unavailable has occurred
On Error When an error that cannot be recovered has occurred
MS | Red/Green ' 1s . Warning Occgrrgr\ce of an error which carll be recovered or has
Flickering no significant effect on the operation
Red 500ms Light error Occurrence of a light error, an error that has no
Flickering 9 significant effect on the operation
100ms - Occurrence of a critical error which has an effect on
. . Ciritical error .
Flickering the operation
Off - No error
. General setting error such as register or object setting,
Blinking Error . g : g ) g
or invalid H\W setting
Single Flash Error The EtherCAT state cannot be changed to OP due to
ERR Red 9 alocal error.
Double Flash Error Occurrence of sync manager watchdog timeout
Flickering Error Booting error
On Error Occurrence of ESC failure which is a hardware failure.
Off The connection to the Master is not established. No
communication.
1IUA The connection to the Master is established. No
Green On - L
IN communication.
. . The connection to the Master is established.
Flickering - -
Communicating.
Off i The connection to the Master is not established. No
communication.
YA The connection to the Master is established. No
Green On - .
ouT communication.
. . The connection to the Master is established.
Flickering - o
Communicating.
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The flickering specification of the LED is as follows.

Blinking | 200ms | 200ms
Single Flash B 200ms 1s 200ms
Double Flash | 200ms [ 200ms | 200ms 1s 200ms
Flickering
50ms
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3.2 General specification

The general specification of the EtherCAT adapter is as follows.

No. ltem Specification Reference
Service
1 0°C~55°C
temperature
Storage
2 -25°C~70°C
temperature
3 Service 5~95%RH (N densi
humidity oRH ( Non-condensing)
4 Storage 5~95%RH (N densi
o ~ on-condensin
humidity oRH ( 9
In case of occasional vibration
Frequency Acceleration Amplitude Time
5<f< 8.4Hz - 3.5mm
5 Vibration 8.4=f<150Hz 9.8m5(1G) - Yy 7
resistance In case of continuous vibration T IEC 61131-2
- - Each direction
Frequency Acceleration Amplitude .
10 times
5<f< 8.4Hz - 1.75mm
8.4<f<150Hz 4.915(0.5G) -
Shock * Peak impact acceleration: 147ms(15G)
oC
6 ) * Duration: 11ms IEC 61131-2
resistance . ) _—
* Pulse wave form: Half-sine ( 3 times per each direction of X, Y and 2)
Internal test specification
Square wave impulse noise DC system: 900 V of LS ELECTRIC Co,,
Ltd.
L ) IEC 61131-2,
Electrostatic discharge Voltage: +4 kV (Contact discharge)
Noi IEC 61000-4-2
oise
7 . Radiated electromagnetic  field IEC 61131-2,
resistance . 80 ~ 1,000MHz, 10 V/m
noise IEC 61000-4-3
Fast Classifi Power Digital/analog input and output,
Transient | cation Module communication interface IEC 61131-2,
/Burst IEC 61000-4-4
, Voltage 2kv 1kV
Noise
Ambient . .
8 . Free from corrosive gases and excessive dust.
environment
9 Altitude Below 2000m
Pollution
10 2orless
degree
Cooling .
n Naturally air-cooled
method
1) IEC (International Electrotechnical Commission): It is an international private organization that promotes
international cooperation in the standardization in the electricity and electronics fields, publishes international standards
and operates the relevant conformance evaluation system.
2) Pollution degree: This is the index that indicates the pollution degree of the service environment that decides the
insulation performance of the device. Pollution degree 2 is the state that only non-conductive pollution occurs generally.
However, temporary conduction occurs due to moisture in this state.
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3.3 Power specification
It indicates the power specification of the EtherCAT adapter.

[tem Specification Condition
Rated input voltage DC24v
Input voltage range DC20.4 ~ 28.8V (-15%, + 20%) Within -15% and +20% of the rated input
Input current Less than 1.3A (Typ.1A) Input +DC28.8V, maximum load
Input  |Inrush current 50A peak or less Input +DC28.8V, maximum load
Efficiency 80 % or more Input +DC28.8V, maximum load
Permitted instantaneous . )
. ] Within 10 ms Input +DC28.8V, maximum load
interruption
Rated output voltage DC5V (+2%)
Output

Output current 3.0A

Indication of voltage status LED On when the output voltage is normal

Cable specification 22 ~20 AWG (0.3 ~0.5mm2)

*It is recommended to use a power supply that has an up to 4A fuse in order to protect the power supply.

1. Permitted instantaneous interruption time
This is the time that the normal output voltage is maintained (normal operation) in the state that the input voltage
(DC24V) is below the rated value (DC20.4V).

2. Use a UL-certified power supply.

- Use a power supply that satisfies Class 2 or LVLC (Limited voltage Limited circuit).
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3.3.1 Current consumption by module

The current consumption of each module that can be used in the EtherCAT adapter is explained.

(Unit: mA)
Current
Item name Model name Content .
consumption
EtherCAT adapter | XEL-BSSCT Extension type EtherCAT adapter 300
XBE-DC32A DC24V input 32 points 50
XBE-DC16A/B DC24V input 32 points, DC12V/24V input 16 points | 40
XBE-DCO8A DC24V input 8 points 20
Extension /O S igr:;yozltgsltjtiilso?rfg tSrelay output 8 points (separate =
module XBE-RY08A/B . ’ 240
contact points)
XBE-TN32/16/08A |Transistor output 32/16/8 points (sync type) 80/50/40
XBE-DR16A DC24V input 8 paints, relay output 8 points 250
XBE-TP32/16/08A |Transistor output 32/16/8 points (source type) 80/50/40
XBF-ADO4A Current/voltage input 4 channels, 1/4000 resolution 120
XBF-ADO8SA Current/ivoltage input 8 channels, 1/4000 resolution 105
XBE-AHO4A Current/voltagg input 2 channels, output 2 channels, 120
1/4000 resolution
XBF-DVO4A Voltage output 4 channels, 1/4000 resolution 110
XBF-DCO4A Current output 4 channels, 1/4000 resolution 110
XBF-RDO4A RTD input 4 channels, Pt100, Jpt100 100
Extension special | XBF-RDO1A RTD input 1 channel, Pt100, Jpt100 100
module XBE-TCO4S Thermocouple input 4Ch, Thermocouple K/J/T/R 100
types (0~65,535)
XBF-HO02A High-speed counter open collector, 2 channels 270
XBF-HDO2A High-speed counter line driver, 2 channels 330
XBF-AD04C Current/ivoltage input 4 channels, 1/16000 resolution | 105
XBF-DC04C Current output 4 channels, 1/16000 resolution 70
XBF-DV04C Voltage output 4 channels, 1/16000 resolution 70
XBF-LD02S Load cell input module 110
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3.3.2 Example of current consumption/power calculation

Configure the extension of the EtherCAT adapter not to exceed the current output capacity by checking the current
consumption of each module as shown in the following example. For the current consumption of each module, refer to

Paragraph 3.3.1.

(1) Example of system configuration 1

Number of units to

Internal 5V

Type Model name Current consumption Note
be mounted .
(Unit: mA)
EtherCAT adapter XEL-BSSCT 1 300 When the contactis On
XBE-DC32A 2 50 . !
(Maximum current consumption)
XBE-TN32A 2 80
Extension module XBF-ADO4A 1 120 Use of all channels
XBF-DCO4A 1 110 . .
(Maximum current consumption)
XBL-AD04C 1 105
Current consumption 895mA -
Power consumption 4.48W 0.895A x 5V =4.475W

When the system is configured as shown above, the 5V current consumption will be 895mA, and the 5V output of the

adapter is up to 3.0A, so hormal system configuration is possible.

(2) Example of system configuration 2

: Internal 5V
Number of units to :
Type Model name Current consumption Note
be mounted )
(Unit: mA)
EtherCAT adapter XEL-BSSCT 1 300 When all contacts are On
XBE-DR16A 2 250 . .
i (Maximum current consumption)
Extension module XBE-RY16A 5 440
XBF-ADO4A 1 120 Use of all channels
Current consumption 3,120mA -
Power consumption 15.6W 4.22Ax 5V =21.1W

When the system is configured as shown above, the 5V current consumption will be 3,120mA, exceeding the
maximum 5V output of the adapter, so the system configuration is impossible. Of course, the above example of current
consumption calculation is based on the assumption that all I/O contacts are On at the same time. However, be sure to
configure the system within the 5V output current of the EtherCAT adapter for the stability of the system.
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3.4 Performance specification

The performance specification of the EtherCAT adapter is as follows.

Classification ltem Specification
Maximum number of levels for the extension 8 levels
RUN, STOP
Operation mode (The test operation through the XG5000 is only
available in STOP mode.)
Refresh time DC SyncO0 time x refresh time (0 ~ 100)
Standard input filter 1, 3,5, 10, 20, 70, 100ms
Self-diagnosis function Indication of a current error and warning
Performance EEPROM zilztrisrc]overy Enable/disable automatic recovery
specification of EEPROM size 4KB
adapter System flag area | F area 2KB
Extension | area 2KB
Memory .
module mapping | Q area 2KB
area U area 1KB
Programming port | USB 1 channel
External connection terminal s;):mumcatmn RJ45 2 ports (Response to shield)
Power port 3-Pin push-in/screw fixing type connector
Status indicator LED 6 types including PWR, MS, RUN, ERR, IN and OUT
Maximum number of extension modules to be
8 modules
mounted
Communication protocol EtherCAT
Data transfer speed 100Mbps
Physical layer 100BASE-TX (IEEE 802.3)
Topology Conforms to the specification of EtherCAT master.
Transmission media STP (Shielded Twisted-pair) cable with Category 5 or
higher
Communication | Transmission distance 100m or less between the nodes
specification of | Size of PDO data for transmission and reception Input: Up to 1,024 byte, output: Up to 1,024 byte
EtherCAT Size of mailbox data Input: Up to 256 byte, output: Up to 256 byte
Mailbox support command SDO requests, SDO information
Refresh method Free-Run, Refresh Sync mode (For LS ELECTRIC Co.,
Ltd. only)
Node address setting method Rotary switch, master, PADT
Explicit ID(1 ~ 99)
Node address setting range Alias Address(1 ~ 65535)
Applies the EEPROM value set by the master when
setting PADT 0
Weight 130g
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Chapter 4 Installation and Wiring

4.1 Safety precautions

7

/1 Danger

» Please design protection circuit at the external of PLC for entire system to operate safely because an abnormal output
or an malfunction may cause accident when any error of external power or malfunction of PLC module.

(1) It should be installed at the external side of PLC to emergency stop circuit, protection circuit, interlock circuit of
opposition action such as forward /reverse operation and interlock circuit for protecting machine damage such as
uppetr/lower limit of positioning.

(2) If PLC detects the following error, all operation stops and all output is off.

(Available to hold output according to parameter setting)
(a) When over current protection equipment or over voltage protection operates
(b) When self diagnosis function error such as WDT error in PLC CPU occurs

» When error about IO control part that is not detected by PLC CPU, all output is off.

Design Fail Safe circuit at the external of PLC for machine to operate safely. Refer to 4.1.1 Fail Safe circuit.

(1) Because of error of output device, Relay, TR, etc., output may not be normal. About output signal that may cause
the heavy accident, design supervisory circuit to external.

» When load current is more than rating or over current by load short flows continuously, danger of heat, fire may occur
so design safety circuit to external such as fuse.

» Design for external power supply to be done first after PLC power supply is done. If external power supply is done first,
it may cause accident by misoutput, misoperation.

» In case communication error occurs, for operation status of each station, refer to each communication manual.

» In case of controlling the PLC while peripheral is connected to CPU module, configure the interlock circuit for system to
operate safely. During operation, in case of executing program change, operation status change, familiarize the manual
and check the safety status. Especially, in case of controlling long distance PLC, user may not response to error of PLC
promptly because of communication error or etc.

Limit how to take action in case of data communication error between PLC CPU and external device adding installing

interlock circuit at the PLC program.
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y 1IN

/1 Danger

» Don't close the control line or communication cable to main circuit or power line. Distance should be more than 100mm.

It may cause malfunction by noise.

» In case of controlling lamp load, heater, solenoid valve, etc. in case of Off > On, large current (10 times of normal

current) may flows, so consider changing the module to module that has margin at rated current.

» Process output may not work properly according to difference of delay of PLC main power and external power for
process (especially DC in case of PLC power On-Off and of start time.
For example, in case of turning on PLC main power after supplying external power for process, DC output module may
malfunction when PLC is on, so configure the circuit to turn on the PLC main power first

Or in case of external power error or PLC error, it may cause the malfunction.

» Not to lead above error to entire system, part causing breakdown of machine or accident should be configured at the

external of PLC
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4.1.1 Calculation of current consumption

(1) Power consumption of each part

(@) Power consumption of module
The power conversion efficiency of the power module is approximately 70%, and the remaining 30% is consumed through
heating,and 3/7 of the output power becomes its power consumption.  Therefore, the calculation formula is as follows.
o Wpw = 3/7 {(I5V X 5) + (124V X 24)} (W)
I5V: Current consumption of each module DC5V circuit (Internal current consumption)
124V: Average DC24V current consumption used inside of the output module
(Current consumption of concurrent On point)
It does not apply if DC24V is supplied from the outside or if the power module with no DC24V output is used.

(b) Sum of DC5V circuit power consumption
The power consumption of DC5V output circuit in the power module is sum of power consumption of each module.
o Wsv=IsvX5 (W)

(c) Average DC24V power consumption (power consumption of concurrent On point)
Average power consumption of DC24V output circuit in the power module is the total power consumption of each module.
o W24V =124V X 24 (W)

(d) Average power consumption of output module by output voltage drop (power consumption of concurrent On point)
eWout=Ilout X Vdrop X outputpointX ratio of concurrent On (W)
lout : Output current (Actual service current) (A)
Vdrop: Voltage drop of each output module (V)

7 777
/ /

Power [ Adt. | Input | Output| Output{input |Special
AC Power
100V~240V - EY
O—oc>— oltage —
Transformer bC24v lout | lin
| oav I
[T Load (/
1
1 AC power
OC power 1 - o
oy - 100V~240V
1
1
e

4-3



Chapter 4 Installation and Wiring

(e) Average power consumption of input unit in the input module (power consumption of concurrent On point)
e Win=lin X E X input point X ratio of concurrent On (W)
lin: Input current (virtual value in case of alternating current) (A)
E : Input voltage (Actual service voltage) (V)

() Power consumption of special module power unit
e WS=I5VX5+24V X 24 +1100V X 100 (W)
The sum of power consumption calculated for each block becomes the overall power consumption of the PLC system.
o W =WPW + W5V + W24V + Wout + Win + Ws (W)
Review a temperature rise in the control panel by calculating the caloric value according to whole power consumption (W).
The approximate calculation formula for a temperature rise in the control panel is displayed as follows.

T=W/UA[C]

W : Overall power consumption of the PLC system (Value obtained above)
A: Surface area in the control panel [m2]

U : If a constant temperature in the control panel is maintained by a fan : 6
If the air in the control panel is not circulated : 4

If the temperature inside the control panel exceeds the regulated range, mount a fan to maintain the temperature inside the

control panel within the regulated temperature. If the fan is used, dust will be brought in along with the air from the outside
and such dust may affect the PLC. Caution should be taken.
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4.2 Mounting and separation of module

4.2.1 Mounting and separation of module

/1 Caution

» Be sure to fix the module after mounting the module fixing protrusion on the module fixing hole property.
If the module is attached forcibly, it may be damaged. If the module is not mounted correctly, malfunction and a failure may
occur.

» Do not drop the module case and terminal connector or apply strong impact.

» Do not separate the PCB substrate of the module from the case.

(1) Mounting of the module
¢ Remove the extension cover at the bottom right side of the product you intend to connect to.
¢ Connect the protrusion for connection to the position fixing protrusion on four corners by pushing them to each other.
o After connection, lower the module fixing hook down and fix it firmly.

Boss for fixation

\_ Expansion
Cover

Boss for
connection

Hook for fixation

(2) Detachment of the module
o Lift the fixing hook up and hold the product with both hands and detach it. (Do not apply excessive force.)

Use the PLC in the range of general specifications presented in this user's manual.
Using it beyond the range may cause electric shock, fire, malfunction, product damage or burning.
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(3) Installation of module
The XGB PLC has the hook for DIN rail (width of rail - 35mm) mounted on the basic unit and the extension module as

standard, so it can be installed on the DIN rail.

(@) Ifitis installed on the DIN rail
 Pull the hook for installation on the DIN rail at the bottom of the module to enable installation on the DIN rail.
o Install the module on the DIN rail and push the hook to fix the module to the DIN rail.

= &5 e
Hook for installation on the DIN rai S

(B) Ifitis installed on the panel directly
* The basic unit can be installed on the panel directly using the screw mounting hole.
o Use the M4 type fixing screw for installing the product on the panel directly.
S

/ T

Panel

LSTELECTI’?FC | 4-6
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(4) Module mounting position
Install the module at intervals of the distance specified below from the structure or a part on top of or at the bottom
of the module to facilitate ventilation or module replacement.

e Door

4_’_ 5mm or more*l ‘ ’ 5mm or more

*1 : If the height of wiring duct is 50 mm or less (40 mm or more for all other cases)
*2:20 mm or more for the case that cable is mounted without removing an adjacent module
*3:20 mm or more for the case of connector type
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(5) Module mounting direction
(@) Install the PLC in the direction as shown in the figure below where is well-ventilated for the radiation of heat.

(b) Do notinstall it in the direction as shown in the figure below.

Vil e o

ﬁg-ﬁ' ff_uu i

LSELECTR;C | 4-8
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(6) Distance from another device
Install the PLC for the following distance away from the device (connector and relay) in order to avoid the effect of
radiation noise or heat.

'50mm or more ;"

\

50mm or more

||z
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4.2.2 Handling Precautions

An explanation of handling precautions for each module from opening to the installation is provided.
Do not drop or apply a strong impact.
¢ Do not separate PCB from the case. Doing so may cause a failure.
 During wiring, caution should be taken so that foreign materials such as wiring remnants enter on top of the module. If any foreign
material has entered, remove it.

(1) Cautions in handling the I/O module
An explanation of cautions for handling or installing the I/O module is provided.

(a) Check the specification of /O module again
Caution should be taken on the input voltage for the input module, and in case of the output module, the voltage that exceeds
the maximum open/close capacity of the output module is applied, it may cause failure, destruction or fire.
(b) Cable
The cable should be selected in consideration of surrounding temperature and permitted current, and the minimum
specification of the cable should be at least AWG22 (0.3mm2).
(c) Environment
When wiring the I/O module, if it is too close to a device or material that generates high heat or the wire comes into contact
with oil for a long period of time, a short circuit, damage or malfunction may occur.
(d) Polarity
For a module that has polarity in its terminal, the polarity should be checked before the power is supplied.
(e) Wiring
o [f /O wiring is carried out together with high-tension line or power line wiring, an inductive obstruction may occur, causing
malfunction or failure.
 The cable should be pass in front of the I/O operation display unit (LED).
(O mark cannot be identified accurately.)
o If the inductive load is connected to the output module, connect the surge killer or the diode to the load in parallel. Connect
the cathode of the diode to the + side of the power supply.

ouT

Inductive load
Output I | )—/\/\/\/—|—
module i
COM Surge killer
out Inductive load
+
Output > 1
module : B
COM Diode

() Terminal
Check the adhesion status of the terminal, and in case of terminal writing or processing the screw hole, wiring remnants may
enter into the PLC, so caution should be taken, Failure to do so may cause malfunction and a failure.
(9) Do not apply strong impact to the I/O module or separate the PCB substrate from the case except for the cases

listed above.
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4.3 Wiring

An explanation of cautions regarding wiring for using the system is provided.

/N Danger

» Make sure to disconnect all power supplies from the outside before wiring.

» If all external power supplies are not disconnected, an electric shock or damage to the product may occur.
» Always use the terminal cover included with the product when applying the current or carrying out operation after wiring. Failurg

to do so may cause an electric shock.

/N Caution

» Ground the FG and LG terminals with exclusive D class grounding (Class Ill grounding) or higher. Failure to do so may cause

an electric shock or malfunction.
» Carry out module wiring properly after checking the rated voltage and the terminal layout of the product. Connecting or wiring

the power supply that is different from the rated power supply may cause a fire or failure.
» For external connecting connector, use a device and a solder designated by the manufacturer. Unsafe connection may causg

a short circuit, fire or malfunction.
» Tighten the terminal screw within the range of regulated torque. If the terminal screw is loose, it may cause a short circuit, fire or]

malfunction.

» Caution should be taken that a foreign material such as a disconnected piece or wiring remnants will not enter into the module.
Failure to do so may cause a fire, failure or malfunction.

4.3.1 Power wiring
(1) Twist the AC100V wire, AC220V wire and DC24V wire as densely as possible and connect them at the shortest distance.

;—_"_ PR

XEL-BSSCT HSD

EthercAT RN
e A

ERRIC)

18 = VAN

LA OUTC

1]

=10

DC24v
Power supply
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(2) Use the DC power supply that has the capacity of 1A or higher.
(3) Separate the system of supper supply for the PLC, I/O device and power unit as shown below.

E & uw
Main PLC Constant N ] = |= [=]
power power Voltage ‘I_J |_ i _ :
O—36 b—e—3 B Transformer = E : | |
I |
Input/foutput ' -
o 11
—o o :

Lt . . -
——0 O—P Main circuit
machine

(4) For AC110V wire and AC220V wire, use as a wire that is as thick as possible (2mm?2) for reducing a voltage drop.

(5) Do not place the AC110V wire and the DC24V wire near the main circuit (high voltage, high current) wire and the I/O signal wire.
Place these wires at least 100mm away.

(6) Use the lightning surge absorber as shown in the figure below for a lightning surge measure.

© \[i % PLC
I/O device

El —

— E2

Surge absorber to prevent lighting

(7) Use an insulated shielding transformer or noise filtter when there is a possibility of noise interference.

(8) Twist each input power wire as shortly as possible, and do not route the wire of insulated shielding transformer or noise filter
through the duct.

(1) Isolate the grounding (E1) of lightning surge absorber from the grounding (E2) of the PLC.

(2) Select the surge absorber in the way that its maximum allowable voltage will not be exceeded even if the power
supply voltage increases to its maximum.

412



Chapter 4 Installation and Wiring
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4.3.2 /0O device wiring

(1) The specification of wire for I/O wiring is 0.3~2 mm2. Select a wire in consideration of convenience in wiring within the specification.
(2) Wire the input wire and the output wire separately.

(3) Wire the I/O signal fire for more than 100mm away from high voltage -and high current main circuit wire.

(4) If the main circuit wire cannot be separated from the power wire, use one shield cable and ground the PLC side.

PLC shield cable
Input

Output 0C

(5) Ground the pipe in case of piping and wiring.

4.3.3 Ground wiring

(1) Proper noise measures are carried out for this PLC. However, it is recommended to apply and use grounding unless there is a
special reason. Refer to the following items for grounding.

(2) Use the exclusive grounding if possible. Apply Class Ill grounding (ground resistance less than 1000).

(3) Ifthe exclusive grounding is not available, apply common grounding as shown in the figure (b) below.

PLC Other PLC Other PLC Other
Class Il grounding Class lll grounding
(@) Exclusive grounding: Best (b) Common grounding: Satisfactory (c) Common grounding: Defective

(4) Use the grounding wire of 2 mm2 or larger. Place the grounding point as closely as possible to the PLC to shorten the length of the
grounding wire.
(5) If malfunction occurs due to the grounding, separate FG from the grounding.
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4.3.4 Specification of wiring cable

The specification of cable used for wiring is as follows.

Types of external connection

Specification of cable (mm?)

Low limit High limit
Digital input 0.18 (AWG24) 15 (AWG16)
Digital output 0.18 (AWG24) 2.0 (AWG14)
Analogue input and output 0.18 (AWG24) 15 (AWG16)
Main power 15 (AWG16) 25 (AWG12)
Protective grounding 15 (AWG16) 25 (AWG12)
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Chapter 5 Maintenance

Carry out daily and periodic inspections in order to maintain EtherCAT adapter in its best condition always.

5.1 Repair and inspection

The /O module mainly consists of semiconductor devices and its service life is semi-permanent. However, ambient
environment may cause damage to the devices, so periodic inspection is necessary. Refer to the following items for

maintenance.

Inspection item

Judgment

Corrective action

Power supply

Within the power variation range
(Refer to general specification)

Maintain the supplied power to be in the
permitted voltage variation range.

Power supply for input/output

Input/Output specification of each
module

Maintain the supplied power to be in the
permitted voltage variation range of each module.

Temperature
0~+55°C
measurement i i o
) — Adjust the service temperature and humidity properly.
Ambient Humidity

) 5~ 95%RH

environment measurement
o o Use the vibration proof rubber or other vibration prevention
Vibration No vibration
methods.

Movement of each module

No movement allowed

All modules should be tightened securely.

Connecting conditions of
terminal screws

Screws should not be loose.

Re-tighten terminal screws.

Spare parts

Check the number of spare parts
and their storage condition.

Fill the shortage and improve the storage condition.

5.2 Daily inspection

The following items require daily inspection.

Inspection item Inspection contents Judgment Corrective action
Panel attachment condition , Re-tighten
Check for attach screws for loosening | The screws should be attached firmly.
of the PL SCrews.
Attachment condition Check the condition of module fixing The hooks should be in CLOSE Fix the Hooks
of I/O module hooks position. to close position
Connecting conditions of terminal Re-tighten
. . Screws should not be loose.
Connection conditions of screws SCrews.
terminal and I/O connector Distance between solderless terminals | Proper distance should be provided. Correct
I/O connector unit The connector should not be loose. Correct
Power LED Check that the LED is On. On (Off indicates abnormal power.)
MS LED Check that the LED is On in Run state.| Green lighting is normal.
Indicator MS LED Check that the LED is Off in Run state. | Red lighting or flickering is abnormal.
[
Flickering in case of normal connection
LED INLED Check that the LED turns On and Off. }
and operation
Flickering in case of normal connection
OUT LED Check that the LED turns On and Off. .
and operation
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5.3 Periodic inspection

Inspect the following items one or two times every month and take necessary actions.

Inspection item Inspection method Judgment Corrective action
Ambient temperature ) 0~55°C Adjust according to
. - — Measure using the v
Ambient Ambient humidity 5~ 95%RH general specification
) thermometer and hygrometer . .

environment ) . ) . (Environment standard in

Ambient pollution level | Measure corrosive gas There should be no corrosive gases.

the control panel)
) ) The module should be mounted

Loosening, shaking Move each module.
PLC securely. Tighten the screws and
condition Attachment of dust or . No dust or foreign material should be | hooks.

. . Inspect visually
foreign material attached.
Loosening of screws Tighten using a screw driver. | Screws should not be loose. Tighten
. Distance between ) ) .
Connection ) Inspect visually Proper distance should be provided. | Correct
» solderless terminals
condition
. . Tighten the connector
Loosening of connector| Inspect visually Connectors should not be loose. -
fixing screws.
Check the power supply
Check power supply voltage through the power input Refer to general specification Change power supply
terminal using a tester.
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Chapter 6 Troubleshooting

In this chapter, an explanation of the details of various errors that occur during the system operation, causes of such errors, how
to detect such errors and measures is provided.

6.1 Initial troubleshooting procedure

It is important to use a highly reliable device in order to improve the reliability of the system, but it is also important to take
measures promptly when an error occurs.

It is most important to discover the cause of trouble and take action promptly for operating the system promptly. Basic
matters requiring caution for troubleshooting are as follows.

(1) Visual check

Check the following items visually.

¢ Operation status of equipment (stop status, operation status)

e Power supply status

o |/O device status

o Wiring status (1/O wiring, communication cable)

¢ Check the indication status of various indicators (PWR LED, ERR LED, RUN LED, MS LED, IN/OUT ACT LED, etc.),
connect a peripheral device and check the operation status of the adapter and parameter values such as station
address.

(2) Limitation of range
Estimate the cause of a failure from the following.
o EtherCAT adapter's own problem An external factor
e |/O module Other factors
¢ EtherCAT Configuration

6.2 Troubleshooting

An explanation of method to discover an error, the contents of the error according to the error code and actions is provided
separately for each symptom.

( Symptoms >

Is the power LED turned off? P Flowchart used when the POWER LED is turned Off.
Is the ERR LED flickering? P Flowchart used when the ERR LED is flickering.

Is the red MS LED flickering? P Flowchart used when the red MS LED is flickering
Are the LA 1, 2 LED turned off? P Flowchart used when the Link/Act LED turned off.
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6.2.1 Actions when the PWR (Power) LED is turned off

An explanation of troubleshooting order in case the PWR LED is turned off when power is supplied or during operation

is provided.

Power LED is turned Off.

Is the power supply No

A\ 4

Supply the power.

operéﬁm@l?/

_Yes

No

v

Yes
Does the power LED

Is the voltage within the rated
power?

turns On?

Supply the power properly.

Does the power LED

Over current  protection

turns On?

vice activated?

l

1) Eliminate the excess current
2) Switch the input power Off then On.

No

No

<

v

Write down the troubleshooting
Questionnaire and contact
the nearest service center.

Yes
Does the power LED

turns On?

A 4

Complete I

stELECTI?IC | 6-2
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6.2.2 Actions in case the ERR (Error) LED is on or flickering

An explanation of troubleshooting order in case the ERR LED flickers when the power is supplied, the operation begins
or during operation is provided.

ERR LED flickering
orturned on

Yes Hardware abnormal.

Is the ERR LED turned on? Contact the nearest service center.

EtherCAT Slave Controller abnormal.

i i ? .
Is the LED flICkenng every 50ms?* Contact the nearest service center.

EEPROM access is not possible or
there is an invalid setting in the
configuration setting.

Check the Watchdog, Sync manager,
Mailbox,EEPROM value etc.

Is the LED flickering every 200ms?

The Synchronization or DC PLL error
has occured. Check the
Synchronization and DC PLL setting.

Is the LED flickering once per
second?

The Sync Manager Watchdog error has
occurred. Check the Sync Manager
Watchdog setting.

Is the LED flickering twice per
second?

Write down the Troubleshooting
Questionnaires and contanct the
nearest service center.

The ERR LED operates according to the EtherCAT standard.
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6.2.3 Actions in case thered MS LED is on or flickering

An explanation of actions in case the red MS LED is flickering or on, although it is set to operate normally after the

power is supplied, is provided.

@S LED is flickering or turned CD

Is the LED flickering every 100ms?

Is the LED flickering every 500ms?

Is the LED flickering every second?

Alarm has occurred.
Check the status by XG5000.

Waring has occurred.
Check the status by XG500.

The processing time has exceeded the
set refresh cycle or parameter setting
error.

Download the parameter to create new
project.

If the symptom persists, please contact
nearest service center.
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6-5

< LA LED abnormal )

6.2.4 Actions in case the Link/Act LED is not on or flickering

Is the data exchange normal?

If the data exchanged but not flickering,
the LED or RJ45 connector may be
burned out.

Connect the nearest service center.

Is the LED turned on?

The cable is not physically connected to
opposite EtherCAT device.

If the symptom persists after changing
the opposite device or cable, contact
the nearest service center.

Is the LED flickering?

If the LED is not flickering, check the
status of the EtherCAT master.
Check the state machine of the master.
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6.3 Troubleshooting Questionnaire

If an error has occurred while using the product, fill out this questionnaire and contact the A/S center by phone or FAX.

* For an error related to the special or communication module, fill out the questionnaire attached to the user's manual of the

relevant product.
1. Contact information of the user : Tel)
FAX)
2. Type: ( )
3. Details of the applied device
— Details of CPU module: —OS version ( ) — Serial No. of the product ( )
— XG5000 version number used for program compiling: ( )
4. Brief description of target device and system for control
5. CPU module used :
— Operation by key switch ( ),  —Operation through XG5000 or communication ( )
— Memory module operation ( )
6. Is the STOP LED of the CPU module On? Yes( ), No( )

7. Contents of error message from XG5000:

8. Situation of attempting an action for the error code specified in Paragraph 7 :
9. Other troubleshooting methods used for solving the error:

10. Characteristics of the error

* Recursive ( ) : Periodic ( ), Related to a certain sequence level ( )
Related to the environment ( )
* Occasional ( ) : general error interval :

11. Detailed description of the error:
12. Configuration diagram of applied system:
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6.4 Various cases

6-7

6.4.1 Type of trouble for input circuit and actions

An explanation of types of trouble or actions for various circuits is provided.

An explanation of and example of trouble in the input circuit and relevant actions is provided.

Symptom Cause Actions
Leakage current of external device
The input (If driven by a proximity switch) « Connect an appropriate resistor and capacitor
signal cannot be so that the voltage between the terminals of the
turned off. + AC input input module is lower than the return voltage.
% @ C [ Leakage I
AC input
o ©; L c i
External e @
The input Leal.<age current. of extgrnal device .
. (Driven by the limit switch where the neon lamp is
signal cannot be hed
turned off. attached) * CR values are determined by the leakage current
(Thereis R AC input value.
also a case l ) —Recommended value C : 0.1 ~ 0.47Uf
C Leakage
that the neon | - R:47~120Q (1/2W)
lampis on.) T ~ Or, install the circuit that is displayed
Exter'nal et separately by separating the circuit completely.
“HAaviea
Leaki t by th ity between wiring cabl
eakage current by the capacity between wiring sl . Install the power supply on the external device
as shown inthe figure below
The input ’ AC input l * AC input
. 1
signal cannot be l 2 [ Leakage I -
I T g Q T
turned off. T i |
. o e —O——
External device
Leakage current of external device * Connect an appropriate resistor as shown in the
(Driven by the switch where the LED display is figure below so that the voltage between the input
attached) module terminaland the common terminal is higher
The input DC input than the off voltage. —
signal cannot be DC input
turned off. Leakage
I L — T
External
* Circulating current by the use of a number of different | * Use a number of power supplies as the single
power supplies power supply.
The input DC input * Connect the circulating current prevention diode
signal cannot be (figure below)
turned off. E1 L— bcinput
T 1 E
* Circulated in case of E1 > E2 I
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6.4.2 Type of

trouble for output circuit and actions

An explanation of example of trouble for the output circuit and relevant actions is provided.

Symptom

Cause

Actions

When the output
contact is Off,

is applied to the
load.

excessive voltage

oIf the load is half-wave rectified inside

(This case occurs in the solenoid value.)

«If the polarity of the power supply is <—, C will be
charged.

If the polarity is T, the voltage charged in C is added
to the power supply voltage and it is applied to the
both ends of the diode(D).

The maximum voltage is approximately 2v2.

Note) If it is used in this way, there will be
no problem in the output element, but
the performance of diode(D)
will be degraded, causing a problem.

» Connect the resistor of tens kQ2 to hundreds k2 to
the load in parallel.

(8]

T L”:j_‘g

Load

The load cannot
be turned off.

* Leakage current due to the surge absorbing
circuit connected to the device in parallel

C %
Leakage
| @ current } |

Output

 Connect the resistor of tens kQ or CR with the equal
impedance to the load in parallel.

Note) If the length of cable from the output module to
the load is long, there is also leakage current by
capacity between lines,so caution should be taken.

A—

e
] [

Ifthe load is C-R
type timer
Time error

* Leakage current due to the surge absorbing
circuit connected to the device in parallel

Output
_t Load

Leakage

I ]

* Drive the C-R type timer through the relay.

* Atimer other than the C-R type timer is used.
Note) Caution should be taken that the internal circuit
may be half-wave rectified according to the timer.

@ Timer
(U

Output
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Type of trouble for output circuit (continued)

Symptom Cause Actions
) ) ) » Use a number of power supplies as the single power
The load » Circulating current by the use of two different power supply.
cannot be supplies PPY: o o
S * Connect the circulating current prevention diode
turned off. Outpu (figure below)
(For direct g
) Outp P
curren f
- [ |l P
| El . Load 1—s 1
IEZ - _i/T * -
. - E
— [ E
Note) If the load is relay, etc.,
) . it is necessary to connect to the diode for absorbing
¢ Circulated in case of E1< E2 . .
) ) ) ) counter electromotive voltage as shown in the dotted
« Circulated also if E1 is Off(E2 is On) fine
* Transient current at the time of Off
[In case of driving inductive load (one with « Insert a magnetic contactor with small time
large time constant L/R) of large current such as constant and drive the load
The off solenoid directly with the transistor output with each contact.
response time _—
of the load is Outpu

strangely long.

(] _off current ‘
-

\Al El

* The current flows across the diode at the off time of
the transistor output, so there is also a case that it is
delayed for more than 1 second according to the load.

1

Load

For output
The transistor is
destroyed.

Inrush current of incandescent current

Output ~

|
| El

There is a case that more than 10 times of
inrush current flows at the time of on.

* In order to reduce the inrush current,
let the dark current that is 1/3 ~ 1/5 of
the rated current of incandescent lamp flow.

Output _

f %
.

sync type transistor output

Output

E |

I £

1
m |

Source type transistor output
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6.5 List of Error Codes

Error

2) Carry out an action for noise.

. Error | MS LED Diagnosis
code Cause of error Actions [ time
(Dec) yp

Upload I/O parameter and check its preservation 05
. . . e reset,
status. If it is broken, modify and download it again|Light |second .
24 | /O parameter error . . after download is
and check the operation. If the error persists, replace|error |Red
S .~ |completed
the basic unit. flickering
Upload the basic parameter and check its 05
. L . . reset,
. preservation status If it is broken, modify and|Light |second .
25 | Basic parameter error . . . after download is
download it again and check the operation. If the|error |Red
: L .~ |completed
error persists, replace the basic unit. flickering
The module set for the 05
arameter does not match Light |second reset,
30 p. Modify the parameter and download it again after download is
with the actually error |Red
. |completed
mounted module. flickering
0.1
Detachment of extension | Needs to take an action for the detached extension|Critical| second
31 Regularly
module module error |Red
flickering
. . - . 0.1
During operation 1/O Check the position of the slot in XG5000 where an| _ ..
Critical|second
33 |module data cannot be access error has occurred, replace the module and eror |Red Regularly
accessed normally. operate again (in accordance with the parameter) L
flickering
Data of
. — . 0.1
special/communication Check the position of the slot where the access error| _ ..
. Critical|second
34 | module cannot be occurred using XG5000, replace the module and run eror |Red Regularly
accessed during operation | the product again. L
flickering
normally.
0L o
The extension module The extension module is mounted for more than 8|Critical|second . y
38 switching from the
has been exceeded levels. error |Red
.. |testmode to the
flickering
run mode
The system is shut down abnormally 01
. h . .
PLC CPU runaway or due t.o noise or hardware efror . . |Critical|second
39 1) If it occurs repeatedly when the power is supplied Regularly
error . error |Red
again, request A/S. L
flickering
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Chapter 7 EMC Specifications

7.1 Requirements for Conformance to EMC Directive

7-1

The EMC Directive specifies the products must “be so constructed that they do not cause excessive electromagnetic
interference (emissions) and are not unduly affected by electromagnetic interference (Immunity)”. The applicable products are
requested to meet these requirements.
This section summarizes the precautions on conformance to the EMC Directive of the machinery assembled using PLC XGB
series. The contents described below are the summary of the requirements or specification in the EMC regulations we
obtained, but it does not guarantee that all the machinery conforms to the following specification.

The method for conforming to the EMC directive or the compliance should be determined finally by the manufacturer of the

machinery.

7.1.1 EMC Specifications
The EMC specification applied in the PLC is as shown in the table below.

Specification Test item Test details Specification value
- . ) 30~230 Mz QP : 50 dBiV/m "1
EN55011 radiati *2 | Measure the wave emitted by the product.
radiation noise Sur wawv i y the produ 230~1000 Mz QP - 57 dB/m
~ kH :790dB
EN50081-2 . 150~500 kriz QP : 79
EN5S5011 conduction noise Measure the noise that the product | Mean 166 dB
releases to the power supply line. 500~230 Mz QP : 73 dB
Mean :60d8B
EN61000-4-  Electrostatic | Immunity test in which static electricity is | 15 kV aerial discharge
immunity applied to the case of the equipment 8 kV contact discharge
. . . o ) P line: 2 kv
EN61000-4-4 Immunity test in which fast noise is applied D?;vi\:;r I/Ig_" 1KY
Fast transient burst noise to the power line and the signal line T .
S UrStnols powert signatt Analog I/0, signal line: 1 kV
EN61131-2 EN61000-4-3 Immunity test in which an electric field is 10Vm,26~1000 12
Radiation field AM 80%AM modulation@ 1 khz
. exposed to the product
modulation
EN61000-4-12 Power line: 1 kV

Damped oscillatory wave
immunity

Immunity test in which a damped oscillatory
wave is superimposed on the power wire

Digital I/O (24V or higher) : 1 kV

* 1 : QP(Quasi Peak) : Quasi Peak, Mean : Mean
* 2 : The PLC is an open type device (device assembled to another device) and must be installed in the control panel.
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7.1.2 Control Panel

The PLC is an open-type device (device assembled to another device) and it should be installed in the control panel.

It's because it prevents a person from touching the product (XGB PLC) and causing an accident such as an electric shock
and the control panel reduces a noise that is generated in the PLC. PLC should be installed in a metallic control panel in
order to reduce a wave (EMI) radiated from the product. The specifications for the control panel are as follows.

(1) Control panel
The PLC control panel must have the following features.

(@) Use SPCC (Cold Rolled Mild Steel) for the control panel.
(b) The steel plate should be atleast 1.6 mm or thicker.

(c) Use an insulation transformer for all the power supplied to the control panel in order to protect from external surge
voltage.

(d) The control panel should have a structure that prevents the radio wave leaking to the outside. For example, the
door should be made in the form of box and the body of the control panel should be made in a structure that
overlaps the door. This is to reduce any radiation noise that is generated in the PLC.

Body of the control panel

Door

=

(e) In order to secure the electrical contact with the body of the control panel, peel off the paint on the fixing bolt part
for the inner plate inside the control panel and secure the conductivity with as wide a surface as possible.
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o !
(2) Power and ground wiring
Grounding and power wiring of the PLC should be carried out as follows.

(@) Ground the control panel with a short and thick grounding wire so that a low impedance can be secured at a high
frequency.

(b) The FG terminal plays the role of passing noise that is generated inside the PLC to the ground.
Therefore, use a grounding wire that has as low impedance as possible.

(c) The grounding wire can generate a noise, so grounding with a short and thick grounding wire prevents such wire
from acting as an antenna.

(d) Attach ferrite core to the power cable as shown in the figure below in order to secure the compliance to the CE
specification.

Ferrite core

[Product for reference - Ferrite core]

External dimension (mm Maximum
Model name of diameter
Manuacturer product A B C D of cable e
(mm)
Laird 28A3851-0A2 30.00 13.00 33.70 30.00 12.85 www.lairdtech.com
Laird 28A5776-0A2 29.20 20.00 42.00 42.00 19.40 www.lairdtech.com
Coimaster C2L RU130B 3150 13.00 33.00 3150 13.00 www.coilmaster.com.tw
TDK ZCAT3035-1330 30.00 13.00 34.00 30.00 13.00 www.tdk.com
o T—
. // T —
o T
e - :‘:ﬂ.,_ /‘/
l T . - B /’ d
- o
D g
I ey
// HR_‘ . -~ ;/:\,/ c
’-A‘.'“-—m_ A H:/ “:«-H___‘_
T -
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7.2 Requirements for Conformance to Low-voltage Directive

The low-voltage directive requires a <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>