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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 separated into “Warning” and “Caution”, and the meaning of
the terms is as follows;

. This symbol indicates the possibility of serious inju
/\Warning ym > e oSSRy o] serions Tty
or death if some applicable instruction is violated

This symbol indicates the possibility of slight injury
& Caution or damage to products if some applicable instruction
is violated

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

Safety Instructions when designing

7

/\Warning

» Please, install protection circuit on the exterior of PLC to protect
the whole control system from any error in external power or PLC
module. Any abnormal output or operation may cause serious problem
in safety of the whole system.

Install applicable protection unit on the exterior of PLC to protect
the system from physical damage such as emergent stop switch,
protection circuit, the upper/lowest limit switch, forward/reverse
operation interlock circuit, etc.

If any system error (watch-dog timer error, module installation error,
etc.) is detected during CPU operation in PLC, the whole output is
designed to be turned off and stopped for system safety. However,
in case CPU error if caused on output device itself such as relay or
TR can not be detected, the output may be kept on, which may
cause serious problems. Thus, you are recommended to install an
addition circuit to monitor the output status.

» Never connect the overload than rated to the output module nor
allow the output circuit to have a short circuit, which may cause a

fire.

» Never let the external power of the output circuit be designed to
be On earlier than PLC power, which may cause abnormal output or
operation.

» In case of data exchange between computer or other external
equipment and PLC through communication or any operation of
PLC (e.g. operation mode change), please install interlock in the
sequence program to protect the system from any error. If not, it
may cause abnormal output or operation.




Safety Instruction

Safety Instructions when designing
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/\ Caution

» 1/O signal or communication line shall be wired at least 100mm
away from a high-voltage cable or power line. If not, it may cause
abnormal output or operation.

Safety Instructions when designing

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 or flames may be caused.

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

Be sure that each module of PLC is correctly secured. If the
product is installed loosely or incorrectly, abnormal operation, error or
dropping may be caused.

Be sure that 1/O or extension connecter is correctly secured. If
not, electric shock, fire or abnormal operation may be caused.

If lots of vibration is expected in the installation environment,
don’t let PLC directly vibrated. Electric shock, fire or abnormal
operation may be caused.

Don’t let any metallic foreign materials inside the product, which
may cause electric shock, fire or abnormal operation.
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Safety Instructions when wiring
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/N\Warning

» Prior to wiring, be sure that power of PLC and external power is

turned off. If not, electric shock or damage on the product may be
caused.

» Before PLC system is powered on, be sure that all the covers of

the terminal are securely closed. If not, electric shock may be caused

/\ Caution

Let the wiring installed correctly after checking the voltage rated
of each product and the arrangement of terminals. If not, fire,
electric shock or abnormal operation may be caused.

Secure the screws of terminals tightly with specified torque when
wiring. If the screws of terminals get loose, short circuit, fire or abnormal
operation may be caused.

Surely use the ground wire of Class 3 for FG terminals, which is
exclusively used for PLC. If the terminals not grounded correctly,
abnormal operation 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.
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Safety Instructions for test-operation or repair

‘a

/\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

» Don’t remove PCB from the module case nor remodel the 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 installations or cell phone at least 30cm away
from PLC. If not, abnormal operation may be caused.

Safety Instructions for waste disposal

7

/\ Caution

» Product or battery waste shall be processed as industrial waste.
The waste may discharge toxic materials or explode itself.
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About User's Manual

Thank you for 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:/mwww.Is-electric.com/) and download the information as a PDF file.

Relevant User’s Manuals

(for XGlI, XGR)

Title Description
XG5000 User's Manual XG5000 sgftwarg user m'anL'JaI descnblng online ft'mctlon such as
programming, print, monitoring, debugging by using XGK, XGB
(for XGK, XGB)
CPU
XG5000 User's Manual XG5000 software user manual describing online function such

as programming, print, monitoring, debugging by using XGl,
XGR CPU

XGK/XGB Instructions & Programming
User’s Manual

User's manual for programming to explain how to use
instructions that are used PLC system with XGK, XGB CPU.

XGI/XGR/XEC Instructions & Programming
User’s Manual

User's manual for programming to explain how to use
instructions that are used PLC system with XGI, XGR CPU.

XGK CPU User’s Manual
(XGK-CPUA/CPUE/CPUH/CPUS/CPUU
/CPUUN/CPUHN/CPUSN)

User manual describing about XGK CPU module, power
module, base, 10 module, specification of extension cable and
system configuration, EMC standard

XGI CPU User’s Manual
(XGI-CPUU/CPUH/CPUS/CPUE/CPUU/D
CPUUN)

User manual describing about XGI CPU module, power module,
base, IO module, specification of extension cable and system
configuration, EMC standard

XGR redundant series User’s
Manual

User manual describing about XGR CPU module, power
module, extension drive, base, 10 module, specification of
extension cable and system configuration, EMC standard

Current user manual is written based on the following version.

Related OS version list

Product name OS version
XGI-CPUUN V1.0
XGI-CPUU, CPUH, CPUS, CPUE, CPUU/D V3.3
XGK-CPUU, CPUH, CPUA, CPUS, CPUE V3.5
XGR-CPUH/F, CPUH/T V1.8
XG5000 V4.0



http://www.ls-electric.com/
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Chapter 1 Overview

Chapter 1.0verview

1.1 How to use

This User's Manual provides the information for the specification-performance and operation method of each product required to use a PLC

system configured by XGlI series CPU modules.

The configuration of User's Manual is as follows.

Chapter ltem Content
Chapter 1 Overview This' chapter describes the configuration of this manual, product features, and
terminology.
Chaper 2 System configuration SI?;g,ecSnbes the product type and system configuration method to be used for XGlI
Chapter 3 General specifications Shows the common specification of each module used for XGlI series.
Chapter 4 Specifications of the CPU
module
Program Configuration | Describes the performance- specification and operation method of XGI-CPU.
Chapter 5 .
and Operation Method
Chapter 6 Function of CPU module
Chapter 7 I/O Module
Chapter 8 Power supply module Describes the specification and the method to use 1/O module and power module
Base -and Extension | except CPU module.
Chapter 9
Cable
Chapter 10 Installation and Wiring. Describes the installation, wiring method and notices to secure the reliability of PLC
system.
Chapter 11 Maintenance Bﬁzct?ntzgs the checking items and methods to run the PLC system normally for a
Chapter 12 EMC Standard Describes system configuration following EMC specification.
Chapter 13 | Troubleshooting Describes various errors and action methods occurred while using a system.
Chapter 14 Built-in PID function Describes on the built-in PID function and how to use it.
Appendix 1. | Listofflags Describes various type of each flag and its description.
Appendix 2. | External dimension Shows the outer dimension of CPU, I/O module and Base.
Appendix 3. | Compatibility with GLOFA | Explain using compatibility of flag with GLOFA PLC.
Notes

1) This user's manual does not describe the special/lCommunication module module and program writing method.
For the corresponding function, please refer to the related user’s manual.
2) XGI CPU is one of the XGT PLC system and CPU types of XGT PLC system are as follows.

@ XGK series: XGT PLC system that consists of CPU using Master-K Language.
@ XGl series: XGT PLC system that consists of CPU using IEC Language.
(® XGR series: XGT PLC system that consists of dual CPU using IEC Language.
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1.2 Characteristics

XGl system have the following features.
1) Compact size
Itis easy to install in a small space by realizing a compact size for performance.
2) High speed processing
(1) XGI-CPUUN
¢ Sequence instruction: 8.5 ns

o MOV instruction 25.5 ns
eReal operation: The operation speed for the single real number and double real number is profoundly improved

Classification + - x &
Short Real number 119ns 119ns 272ns 281 ns
Long Real number 281 ns 281ns 680 ns 685 ns
(2) XGI-CPUU
e Sequence instruction: 28 ns
o MOV instruction : 84 ns
eReal operation
Classification + - x =
Short Real number 392 ns 392ns 896 ns 924 ns
Long Real number 924 ns 924 ns 2,240 ns 225%4ns

(3) Improvement of data transfer speed between modules through base.
« 16 point I/O module data process: 200 ns ~ 800 ns
¢ Analogue 1 Ch data process: 200 ns ~ 800 ns
« 1 KB communication module data process: 12,800 ns
« Parallel process by I/0 data auto refresh during programming

(4) Using 32Bit Micro Processor

3) Convenience to use Analog Data
Analog module enforced the precision and stability and provides the convenience as below.

» Program simplification by providing analog data dedicated ‘U ‘ device.
« Setting without memory map of special module is available by providing parameter setting method.

4) System configuration
Various convenient functions are provided to meet the demands of users.

o Filter value adjustment of input module
¢ Emergency Output Hold Function
« Varistor built-in relay output module with strong durability
« Total extension length of expanded base shall be 15m.
« Provision of system RUN contact on the power module
« Cost efficiency of setup, startup and maintenance/repair by enforced self-diagnosis function

5) Various communication system
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Provides various network function to satisfy both the user convenience and compatibility.

« A network can be connected without ladder programming

« Network setting and operation status monitoring by dedicated tool(XG-PD)
» Supports Open network of various international specification

« Dedicated network to provide the ease in use and optimal performance

« Network compatibility with the existing products (MASTER-K, GLOFA-GM)

6) Enforcement of program and online function

Programming time is minimized by convenient programming and the control system of facilities can be complete with no stop of the
system.

« Available of ladder and text (Mnemonic) method

» Enforcement of symbolic program

» Automatic conversion of GLOFA program

« Available to modify the program during operation and secure the stability
« Available to install and change the network during operation

» Enforcement of trend monitoring function

« User event function

« Data trace function

8) User's convenience
Various functions are provided for user’s convenience.

» Module Changing Wizard function. (User’s tool is unnecessary.)
« System Diagnosis function

o Skip I/O function

o Fault Mask function

« VVarious Operation History
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1.3 Terminology

Describes the terms used in the user's manual

Terminology Definition Remarks
A device like /O board assembled to insert in a motherboard or base as a Ex) CPU Module,
Module | . ; Power module,
standardized factor having the regular function to configure the system.
I/O module
Unit A single module or or group of module or that perform an independent | Ex) Main unit, Extension
operation as a part of a PLC system. unit
PLC System A system consisting of PLC and peripherals structured to be controlled by a |
user’s program
XG5000 Programming tool creating, editing and debugging a program -

It initializes every data(variable: programs of I/O image area, intemal register,
Cold restart timer and counter) automatically or manually to the designated status and
restarts PLC system and user’s program.

With a function notifying a user's program of power off, it restarts a user-

Wam Restart designated data and program after power off )
I/O image area Internal memory area of the CPU module which used to hold I/O status. -
Rnet Remote Network (remote dedicated network) -
Cnet Computer Network -
FEnet Fast Ethernet Network -
Pnet Profibus-DP Network (Field bus Network) -
Dnet DeviceNet Network -
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Terminology Definition Remarks
Fnet Field bus Network -
RAPIEnet ReakHime Automation Protocols for Industrial Ethemet -
RTC As an abbreviation of Real Time Clock, it is collectively referred as a |
universal IC with a function of clock.
It is a function to set the predetermined execution time of the program
Watchdog Timer and to generate an alarm when the processing is not completed within | -
the specified time, indicating that there is an error in the PLC operation.
Operation unit to immediately output operation results for an input such
Function as four arithmetical operations and comparative operations, instead of | -
memorizing within commands
. Operation unit memorizing operation results within commands such as
Function block : . . -
timer and counter and using the results memorized for several scans
. . 0il)»%IX0.0.2
Direct Variable Variables used without name and type of them separately declared «%QWA1.2.1
suchas |, Qand M areas
*%MD1234 etc

Symbolic variable

A variable of which name, type and others are declared and used by a
user. For instance, if declared such as ‘INPUT O =%IX0.0.2,
‘RESULT'=%MD1234, a program can be used with the name of
INPUT_0" and ‘RESULT, instead of %I1X0.0.2 and %MD1234.

GMWIN

Peripheral for GLOFA-GM series creating, editing, compiling and
debugging a program

Task

There are three type of tasks. (cycle time task, intemal device task,
extemal device task by extemal interrupt module’s input signal)




Chapter 1 Overview

Terminology Definition Remarks
Current flows into PLC input terminal from switch when input signal tums
on. P
| m— |
N Ci it .
Sink input + Switch ™" ! Z: Inputimpedance
Power : 7
- | Common !
?
Current flows from the PLC input terminal to the switch when input signal
tums on.
o i._ o
+ | Q
Source Input ; -
B Power Curre nt; z
[ <!
?
Switch ; |
Current flows from the load to the output terminal and the PLC output tum
on.
e 3
¢ Load
Sink Output ouputpont 1 — |+ -
+ Current Power
? | Common
Current flows from output terminal when PLC output contact is ON
PLC éCommon
Source Output i | + R
é Current Power
6

Output point
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Chapter 2 System Configuration

XGl series are equipped with various products proper for basic system, computer link and network system configuration. Here describes the
configuration method of each system and its features.

2.1 XGl Series System Configuration

XGl series System Configuration is as follows.

Battery
RS-232C, XG5000 CD or USB memory
USB Cable
Main base(XGB-Eooo) (F)‘?(\;\II:; mod)ule
j g}

HEE Extension cable(XGC-Eoon) E E

B /O module
m] “] |:| (XGl-oooo)
6 (XGQ-oooo)

L]
Extension Base(XGB-Eooo) %

H § Special module
(XGF-oooo)
Terminating resistor(XGT-TERA) [ ]

]

Communication
module
(XGLoooo)

Recommendations of selecting USB Cable (To avoid disconnection with XG5000)
1. Recommend that the company’s USB Cable(USB-301A) which is shielded and shorter than 3m.

2. Recommend using USB Hub when connecting up to the PC poor at Noise.
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2.2 Product List

The product configuration of XGI series is as below.

Product Type Content Remarks
XGI-FCPUUN ¢CPU module(max. I/O points : 6,144, Program capacity: 2MB) -
XGI-CPUUD *CPU module(max. I/O points : 6,144, Program capacity: 1MB) -
CPU Module XGI-CPUU ¢CPU module(max. I/O points : 6,144, Program capacity: 1MB) -
XGI-CPUH o CPU module(max. I/O points : 6,144, Program capacity: 512KB) -
XGI-CPUS o CPU module(max. /O points : 3,072, Program capacity: 128KB) -
XGI-CPUE o CPU module(max. I/O points : 1,536, Program capacity: 64KB) -
XGI-D21A ¢ DC 24V Input, 8 point (Current source / sink input) -
XGI-D21D ¢ DC 24V Diagnosis Input, 8 point (Current source / sink input) -
XGI-D22A ¢ DC 24V Input, 16 point (Current source / sink input) -
XGI-D24A ¢ DC 24V Input, 32 point (Current source / sink input) -
XGI-D28A ¢ DC 24V Input, 64 point (Current source / sink input) -
Digital input module XGI-D22B e DC 24V Input, 16 point (Current source input) -
XGI-D24B e DC 24V Input, 32 point (Current source input) -
XGI-D28B e DC 24V Input, 64 point (Current source input) -
XGI-A12A ¢ AC 110V Input, 16 point -
XGl-A21A ¢ AC 220V Input, 8 point -
XGl-A21C ¢ 220V isolated input, 8 point -
XGQ-RY1A « Relay output, 8 paint (for 2A, single COM.) -
XGQ-RY1D « Diagnostic Relay output, 8 point (for 2A) -
XGQ-RY2A « Relay output, 16 point (for 2A) -
XGQ-RY2B » Relay output, 16 point (for 2A), Varistor attached -
XGQ-TR2A e Transistor output, 16 point (for 0.5A, sink output) -
XGQ-TR4A e Transistor output, 32 point (for 0.1A, sink output) -
Digtal output module XGQ-TR8A e Transistor output, 64 point (for 0.1A, sink output) -
XGQ-TR2B e Transistor output, 16 point (for 0.5A, sink output) -
XGQ-TR4B e Transistor output, 32 point (for 0.1A, source output) -
XGQ-TR8B e Transistor output, 64 point (for 0.1A, source output) -
XGQ-SS2A e Triac output 16 point (for 0.6A) -
XGQ-TR1C e Isolated transistor output, 8 point (for 2A, sink output) -
Digital input/output mixed XGH-DT4A ¢ DC 24V input, 16 point(source/sink) e Transistor output, 16 point (for )

module

0.1A,sink output)
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Product Type Content Remarks
XGB-M04A o for 4 module installation -
XGB-MO06A o for 6 module installation -
Main base XGB-MO08A o for 8 module installation -
XGB-M10A o for 10 module installation -
XGB-M12A o for 12 module installation -
XGB-E04A o for 4 module installation -
XGB-E06A o for 6 module installation -
Extension base
XGB-E08A o for 8 module installation -
XGB-E12A o for 12 module installation -
XGP-ACF1 AC100V~ 240V Input ¢ DC5V: 3A, « DC24V: 0.6A -
XGP-ACF2 AC100V~ 240V Input ¢ DC5V: 6A -
Power supply module
XGP-AC23 AC200V~ 240V Input ¢ DC5V: 8.5A -
XGP-DC42 DC24V/ 0V Input ¢ DC5V: 6A -
XGC-E041 elength: 04m
XGC-E061 elength: 06m
Total
XGC-E121 ° Iength :12m extension
Extensi bl XGC-E301 | : 30 distance
ension cable elength: 3.0m should not
XGC-E501 elength: 50m exceed
15m
XGC-E102 elength: 10m
XGC-E152 elength: 15m
Terminating resistor XGT-TERA ¢ Must use terminating resistor when connecting extension base -
Dust proof module XGT-DMMA o Dust protection module for unused slot -
Battery XGT-BAT e Battery for XGT(DC 3.0V/1,800 mAh) -
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Product Type Content Remarks
XGF-AV8A ePower Input: 8 channel(DC1~5V/0~5V/0~10V/-10 ~ +10) -
XGF-AC8A o current input: 8 channel(DC 4 ~20mA /0 ~ 20mA) -
XGF-AD8A o Voltage/current input: 8 channel -
Analog input module XGF-AD4S o \oltage/current input: 4 channel, isolation between channels -
XGF-AD16A o \/oltage/current input: 16 channel -
o 2-wire voltage/current input: 4 channel, isolation between
XGF-AW4S channels -
o 2-Wire transmitter driver power supported
» voltage output: 4 channel
-DV4A -
XGF eDC1~5V/0~5V/0~10V/-10~+10V
XGF-DC4A o Current output: 4 X2 (DC 4 ~20mA /0 ~20mA) -
Analog output module XGF-Dv4S « voltage output: 4 channel, isolation between channels -
XGF-DC4S o Current output: 4 channel, isolation between channels -
XGF-DV8A « voltage output: 8 channel(DC 1~5V/0~5V/0~10V/-10~+10) -
XGF-DC8A o Current output: 8 channel(DC 4 ~ 20mA /0 ~ 20mA) -
Analog input/output o \/oltage/current input 4 channel
; XGF-AHBA -
Special | mixed module « \Voltage/current output 2 channel
mode HART I/F analog input
i odule/ analog It | XGF-ACAH | o Currentinput 4 channel, HART IFF, DC 4 ~ 20mA )
| -
HART IF analog XGF-DCAH | e Curentoutput4 channel, HART IFF, DC 4 ~ 20mA
output module
'rl'rl:sdnlj;)couple Input XGF-TC4S » Thermocouple input, 4 channel, isolation between channels -
XGF-RD4A ¢ RTD input 4 channel -
RTD input module XGF-RD4S ¢ RTD input, 4 channel, isolation between channels -
XGF-RD8A ¢ RTD input 8 channel -
o Control loop: 4 loop
XGF-TC4UD o Input(4 channel, TC/RTD/Noltage/Current), Output(8 channel, -
Temperature control TR/current)
module
! XGE-TCART o Control loop : 4 loop i
o Input(4 channel, RTD), Output(4 channel, TR)
XGF-HO2A « Voltage input type(Open Collector), ¢ 200KHz, 2 channel -
[ t
:ﬁ;j’lzeed UM | XGF-HD2A | e Differential input type(Line Driver),  500KHz, 2 channel -
XGF-HO8A « Voltage input type(Open Collector), ¢ 200KHz, 8 channel -
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Product Type Content Remarks
XGF-PO3A ¢ Pulse output(Open Collector), 3 axes -
XGF-PO2A ¢ Pulse output(Open Collector), 2 axes -
XGF-PO1A ¢ Pulse output(Open Collector), 1 axes -
XGF-PD3A e Pulse output(Line Driver), 3 axes -
XGF-PD2A ¢ Pulse output(Line Driver), 2 axes -
XGF-PD1A e Pulse output(Line Driver), 1 axes -
XGF-PO4H ¢ Pulse output(Open Collector), 4 axes -
Posioning modue XGF-PO3H ¢ Pulse output(Open Collector), 3 axes -
XGF-PO2H ¢ Pulse output(Open Collector), 2 axes -
Spedial XGF-PO1H ¢ Pulse output(Open Collector), 1 axes -
module XGF-PD4H e Pulse output(Line Driver), 4 axes -
XGF-PD3H ¢ Pulse output(Line Driver), 3 axes -
XGF-PD2H ¢ Pulse output(Line Driver), 2 axes -
XGF-PD1H ¢ Pulse output(Line Driver), 1 axes -
XGF-PN8A o Network type(EtherCAT), 8 axes, LS dedicated -
XGF-PN8B  Network type(EtherCAT), 8 axes, standard -
Motion control module XGF-M16M * Motion dedicated network(M-Il), 16 axes -
XGF-M32E » Motion dedicated network(EtherCAT), 32 axes ,standard -
Evnet input module XGF-SOEA ¢ DC 24V input, 32 point, Sequence of Event module -
Datalog modue XGE-DL16A » USB 2.0, CF2001, Max 16GB i

32 points (input: 22 points, output 10 points)
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Product Type Content Remarks
XGL-EFME o Fast Ethemet(&), Master i
¢ 100/10 Mbps supported
FEnet I/F module XGL-EFMT o Fast Ethemet(electric), Master i
(Opticalielectric) ¢ 100/10 Mbps supported
XGL-ESHF o Fast Ethemet Switch module(optical) -
XGL-EH5T o Fast Ethemet Switch module(electric) -
XGLEIMT o Communication Module between PLCs (electrical), 100 Mbps i
Industrial Ethemet supported
XGL-EIME o Communication Module between PLCs (Optical), 100 Mbps i
Industrial Ethemet supported
RAPIEnet I/F module XGLEIMH o Communication Module between PLCs (electrical/ Optical), )
100 Mbps Industrial Ethernet supported
eCommunication Module between PLCs (electrical), 100 Mbps
XGL-ESAT Industrial Ethemet supported -
o RAPIEnet switch
e Serial communication
XGL-C22A
eRS-232C, 2 channels
e Serial communication
. | CnetI/F Modul XGL-C42A -
Communi | ~"® ue CLC4 #RS422(485), 2 channels
cation e Serial communication
XGL-CH2A
module RS-232C 1 channel / RS422(485) 1 channel
o Dedicated Ethemet(optical), Master
XGL-EDMF ¢ Deterministic communication supported -
FDEnet IIF ¢ 100/10 Mbps supported
module(Master) o Dedicated Ethemet(electric), Master
XGL-EDMT ¢ Deterministic communication supported -
¢ 100/10 Mbps supported
Rnet I/F Module XGL-RMEA ¢ Rnet master module -
Profibus-DP IIF XGL-PMEA
n:(:dulIJ: XGL-PMEA eProfibus-DP Master module -
Pnet Slave I/F module | XGL-PMEA oProfibus-DP, Slave module -
DeviceNet IIF module | XGL-DMEA ¢ DeviceNet master module -
EtherNet/IP I/F eEtherNet / IP(electric)
module XGL-EIMT « 100/10 Mbps supported i
I ¢ BACnet/IP (electric) )
BACnet/IP I/F module | XGL-BIPT « 100/10 Mbps supported
Fnet I/F module XGL-PMEA o Field Bus master module -
Etc 40 point connector 1473381,1 * 40 point connector (for input/Output and special module) -
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For the further information about active coupler, optical converter, repeater and block type remote module, which are
network devices, refer to the user’'s manual of network.
O/S version of communication module applicable to XGI system is as follows.

Classification

Module

FEnet

FDEnet

Cnet

Rnet

Pnet

Dnet

RAPIEnet

IFOS module

Product
name

XGL-EFMT
XGL-EFMF

XGL-EDMT
XGL-EDMF

XGL-C22A
XGL-CH2A
XGL-C42A

XGL-RMEA

XGL-PMEA

XGL-DMEA

XGL-EIMF
XGL-EIMT
XGL-EIVH

XGL-ESHF

Applicable
version

V2.0 or higher

V2.0 or higher

V2.1 or higher

V1.0 or higher

V1.0 or higher|

V1.0 or higher

V1.0 or higher

V1.0 or higher




Chapter 2 System Configuration

2.3 Basic System

2.3.1 Configuration of Basic System

The features of Basic system consisted by connecting the main base and expanded base by a cable are as follows.

e . XGI-CPUU/CPUH/
Classification CPUUID / CPUUN XGI-CPUS XGI-CPUE
Maximum number of
extension stages 7 stages 3 stages 1 stages
Maximum number of
I/O modules to be 96 module 48 module 24 module
installed

Maximum /O score

eIn case the 16-point module
is installed: 1,536 points
e|n case the 32-point module
is installed: 3,072 points
e|n case the 64-point module
is installed: 6,144 points

eIn case the 16-point module
is installed: 768 points

e|n case the 32-point module
is installed: 1,536 points

e|n case the 64-point module
is installed: 3,072 points

oIn case the 16-point module
is installed: 384 points

oln case the 32-point module
is installed: 768 points

oIn case the 64-point module
is installed: 1,536 points

Maximum extension
distance

15m

«|/O number is constantly allocated to 64 points per slot of the base.
o Each slot of base is allocated by 64 points regardiess module installation and type.
eThere is no restriction in the installation and of special module and the number of modules to

be used.

oA fixed /O number is not assigned to the special module unlike digital /O module.
oA special module is controlled by the dedicated function block and automatically allocated for

the memory.

eThe example of /O number of 12 slot base is allocated as follows.

Slot number 0 1 2

Po Cc in| In{ In
P p p p

wer |y ut | ut | ut

ut [ ut | ut | utjp ut

ut ut ut ut 3 ut

9 10
O (0]
ut ut
p p

ut ut

%QX0.11.0~ 31
%QX0.10.0 ~ 31

%QX0.9.0~15

%IX0.8.0~31

Base No.0

are the same.

1) Base number of main base is '0' fixed, and a switch to specify base number is installed on the extension base.
2) The operation will start only when the type of module set as the I/O parameter and the type of actually installed module
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2.3.2 Max. Configuration of Basic System

System
configuration
example 2

- XGI-CPUU

- 8 slot base

- When installing 16
point module

Slotno: 0 1 3 4 5 6 7
0.0.0~{0.1.0~|0.2.0 ~[0.3.0 ~|0.4.0 ~|0.5.0 ~|0.6.0 ~|0.7.0 ~
Main base Power | CPU {0.0.16(0.1.15/0.2.15|0.3.15|0.4.15|0.5.15|0.6.15|0.7.15
(Base
number:0)
Extension > \ .
cable Slotno: 0 1 3 4 5 6 7
1.0.0~(1.1.0~|1.2.0~/1.3.0~[1.4.0~|1.5.0~{1.6.0~{1.7.0 ~
) Power |1.0.16(1.1.15|1.2.15|1.3.15|1.4.15|1.5.15(1.6.15{1.7.15
Extension —»
base ]
L~
Base n/ Slotno: 0 1 3 4 5 6 7
setting 2,00|210(220(230]|240(250]|260]270
S/W:1 Power |~2.01| ~ ~ ~ ~ ~ ~
Huuﬂ 6 |21,15(2,2,15|2,3,15(2,4,15(2,5,15|2,6,15(2,7,15
W
Slotno: 0 1 3 4 5 6 7
3.0.0~3.1.0~|3.2.0~(3.3.0~|3.4.0~| 3,5,0 |3.6.0~|3.7.0 ~
Power |3.0.16(3.1.15|3.2.15|3.3.15|34.15| ~ [3.6.15/3.7.15
3.5.15
[Tl
Slotno: 0 1 3 4 5 6 7
4.0.0 ~|4.1.0~{4.2.0~|4.3.0~4.4.0 ~|4.5.0 ~|4.6.0 ~[4.7.0 ~
Power |4.0.16(4.1.15|4.2.15(4.3.15|4.4.15|4.5.15(4.6.15|4.7.15
T
Slotno: 0 1 3 4 5 6 7
5.0.0~/5.1.0~|5.2.0~(5.3.0~/54.0~|5.5.0~(56.0 ~|5.7.0 ~
Power |5.0.16(5.1.15|5.2.15(5.3.15|5.4.15|5.5.15(5.6.15|5.7.15
[l
Slotno: 0 1 3 4 5 6 7
6.0.0 ~|6.1.0~|6.2.0 ~[6.3.0 ~|6.4.0 ~|6.5.0 ~[6.6.0 ~|6.7.0 ~
Power |6.0.16(6.1.15|6.2.15(6.3.15|6.4.15|6.5.15(6.6.15|6.7.15
[l
Slotno: 0 1 3 4 5 6 7
7.0.0~(7.1.0~|7.2.0~[7.3.0~74.0~|7.5.0~(76.0~|7.7.0 ~
Power |7.0.16(7.1.15|7.2.15(7.3.15|7.4.15|7.5.15(7.6.15|7.7.15
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2.3.3 Terminating resistor connection

When an extension base is connected, a terminating resistor must installed for the system reliability on the extension connector

(OUT) of the last extension base. When using only the main base, it is not necessary to install a terminating resistor.

1) Structure

2) Installation Position

Slot no:

0

2

3

4

5

6 7

Main —
base(Base
number:0)

Power | CPU

0.0.0~|0.1.0~
0.0.16/0.1.15

0.20~
0.2.15

03.0~
0.3.15

04.0~
04.15

05.0~
0.5.15

0.6.0~(0.7.0~
0.6.15|0.7.15

Extension
cable Slot no:

0

2

3

4

5

6 7

P
Extension —» £| h ower
base(Base

‘

number:1)

1.0.16

1.0.0~1.1.0~

1.1.15

120~

1215

130~

1.3.15

140~

1.4.15

150~

15.15

16.0~/170~
1.6.15|1.7.15

The mountihg location
of terminating resistor.

T
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2.3.4 Module selection when configuring basic system

When configuring basic system, you must consider about size of each module’s Data Refresh area Data Refresh area is used for

data transmission between CPU and modules in XGK/XGI CPU system. Data Refresh area is allocated to CPU memory, irrespective

of module’s operation. You must consider about maximum size of Data Refresh area.

If it exceeds 1,024 words, system doesn't operate properly.

(1) Size of each module’s data refresh area

(Unit: WORD)
Product Type Refresh size Product Type Refresh size
XGl-A12A 1 XGQ-RY1A 1
XGI-A21A 1 XGQ-RY2A 1
XGI-A21C 1 XGQ-RY2B 1
Digital input module XGI-D21A 1 XGQ-SS2A 1
XGI-D22A/B 1 Digital output module | XGQ-TR1C 1
XGI-D24A/B 2 XGQ-TR2AB 2
XGI-D28A/B 4 XGQ-TR4AB 4
Digital Inputioutput XGH-DT4A 2 XGQ-TRSAB 8
module
XGF-AC8A 22 XGF-RD4A 30
XGF-AV8A 22 Temperature input XGF-RD4S 30
XGF-ADSA 22 module XGF-TC4S 30
Analog input module XGF-AD16A 21 XGF-RD8A 23
XGF-AD4S 12 Temperature control XGF-TC4ART 31
XGF-AW4S 12 module XGF-TC4UD 31
XGF-AC4H 11 _ XGF-HO2A 25
XGF-DC8A 1 High speed counter = 1 iDoA 25
module
XGF-DV8A 11 XGF-HOB8A 25
XGF-DC4A 11 SOE Module XGF-SOEA 2
Analog output module XGF-DV4A 11 Data log module XGF-DL16A 32
XGF-DC4S 1 XGL-EFMT 16
XGF-DV4S 1 XGL-EFMF 16
XGF-DC4H 7 XGL-ESHF 16
Analog Input output XGF-AHBA 11 XGL-DMEA 16
module
XGF-PO1A 2 Communication XGL-PMEA 16
XGF-PO2A 2 Todu XGL-PMEA 16
XGF-PO3A 2 XGL-PMEC 16
y XGF-PD1A 2 XGL-EDMT 16
Position control module XGF-PD2A 5 XGL-EDMF 16
XGF-PD3A 2 XGL-EDST 16
XGF-POTH 2 XGL-EDMF 16
XGF-PO2H 2 XGL-RMEA 16
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(Unit : WORD)
Product Type Refresh size Product Type Refresh size
XGF-PO3H 2 XGL-FMEA 16
XGF-PO4H 2 XGL-C22A 16
XGF-PD1H 2 XGL-C42A 16
XGF-PD2H 2 XGL-CH2A 16
Position control modile XGF-PD3H 2 Communication XGL-EIMT 16
XGF-PD4H 2 module XGL-EIMH 16
XGF-PN8A 3 XGL-EIMF 16
XGF-PN8B 3 XGL-ESAT 16
XGF-M16M 1 XGL-BBM 16
XGF-M32E 4 XGL-EIPT 16

(2) Size of each module’s Data Refresh area

1) Limit of Data Refresh area’s size

Sum of Data Refresh area’s size installed insystem < 1,024 words

2) Example
In a system, XGI-D28A(20 EA), XGQ-D24A(10EA), XGF-ACBA(20EA) and XGF-RD4A(10EA) modules are installed.

> (4*20)+(2*10)+(22*20)+(30*10)=840WORD < 1,024 WORD

1) Sum of Data Refresh area’s size must not exceed 1,024 words.

2) If size of Data Refresh area exceeds 1,024 words, XGK/l system doesn’t operate properly.
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2.4 Network system

XGK series provides various network system for easy system configuration.

This provides Ethemet (FEnet,FDEnet) and Cnet for communication between PLC and upper system or between PLCs and provides a
dedicated Ethemet(FDEnet), Profibus-DP, DeviceNet, Rnet etc. as lower control network system.

2.4.1 Inter-system network

2.4.1.1 Local Network

It is available to install max. 24 communication module without any constraint of Main base and Extension base. It is recommended to
install the module with lots of communication capacity in Main base considering system operation and performance. The constraints by
function are shown on the table as below.

Classification by purpose Maximum number of installation
Module No. to set max. high 12
speed link
Module No. to set max.P2P 3
service
Module No. to set max. 4
Dedicated service
*Note 1) P2P service : 1 to 1 communication

2.4.1.2 Computer Link (Cnet I/F) System
Cnet IF system is the system to carry out the data communication between computer or various external equipment and CPU module
by using RS-232C, RS-422 (or RS-485) port of Cnet module.
For further information of Cnet module, please refer to Cnet Module user's manual.

As mentioned on the above “Local Network”, Cnet module is available to install max. 24 bases (including other communication module)
regardless Main base and Extension base.

Cnet does not provide high speed link but supports P2P service up to 8.

2.4.2 OS Version of communication module
2.4.2.1 O/S version of communication module applicable to XGl system

O/S version of communication module applicable to XGl system is as follows.

Module
Classification e gieElnliy)
FEnet FDEnet Cnet Rnet Pnet Dnet RAPIEnet switch
module
XGL-C22A XGL-EIMF
Product name igtgﬁm; igtggml XGL-CH2A | XGL-RMEA | XGL-PMEA | XGL-DMEA | XGL-EIMT | XGL-ESHF
XGL-C42A XGL-EIMH
Available OS V2.0or V2.0or V2.1or V1.0 or V1.0or V1.0 or V1.0 or V1.0 or
version higher higher higher higher higher higher higher higher
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2.4.3 Remote I/O System
This is the network system to control I/O module installed at far distance. Network system such as Profibus-DP, DeviceNet, Rnet, Cnet
Smart I/O module series are applied.

2.4.3.1 Remote I/O System Application by Network Type
Smart /O modules are classified as follows.

Smart /O
Block type Extension type

Network type (master)

Profibus-DP
DeviceNet
Rnet
Modbus(Cnet)
FEnet -
Ethemet/IP -
RAPIEnet - -

* The above description is subject to change for function improvement. For more information, please refer to each network system
manual.

O|0|0

O|0|0|0

Oo|Oo|:

2.4.3.2 Block type Remote I/O System

1) System configuration

This system is configured by Profibus-DP, DeviceNet and Rnet and it is available to use block type Remote I/O regardless of the
series. Profibus-DP and DeviceNet were developed based on Interational Standard which enables to connect with Smart-l/O of
our company as well as the product of other manufacturer.

Pnet/Dnet/Rnet/Cnet master ~_Main base
module

1 AVd-dOX
NNdo—19X
w— 1OX

Smart - 1/O Smart - 1/O Smart - 1/O

¢ Master module is available to install up to max. 12 and also available in the extension base.

2) I/O allocation method and I/O no. assignment

« Variables can be allocated to the Remote 1/O by the high speed link parameters of XG5000.

¢ |/O variables or intemal variables can be designated as input and output.

¢ ‘" or “Q” area is recommended to use the forced ON/OFF function and initial reset function.

¢ The max. available points of I/O is 32,765.

o For the setting method of high speed link parameter per module, please refer to user’s manual of each network.

1) When assigning remote station number and areas, the station numbers and sending/receiving areas should not be
duplicate.

2) Force On/Off I/O service is provided only when assigning I/O by I/O variables. (%IW,%QW) A special attention should
be paid when assigning I/O by using internal variables (Y%oMW).
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Chapter 3 General specifications

3.1 General Specifications

The general specifications of the XGT series are as follows.

Related
No. ltem Specification ? a .
specifications
ti ient
1 Operating ambien 0~55°C
temperature
2 Storage _25~470°C
temperature
3 Ambient humidity 5~ 95%RH (Non-condensing)
4 Storage humidity 5~ 95%RH (Non-condensing)
In case of occasional vibration -
Frequency Acceleration Amplitude Times
5<f<84Hz — 3.5mm
, , 8.4 <f<150Hz 9.8m/s(1G) — .
5 | Vibration resistance 5 " 10 times for
In case of continuous vibration o IEC61131-2
Frequenc Acceleration Amplitude each direction of
quency ' P X,YandZ
5<f<84Hz — 1.75mm
8.4 <f<150Hz 4.9m/s4(0.5G) —
eMaximum shock acceleration: 147mg (15G)
6 Shock resistance | e Duration : 11ms IEC61131-2
o Pulse waveform: Half-sine (3 times for each direction of X, Y and Z)
lSquare waye 1500V Test standard of LS
impulse noise ELECTRIC
Electrostatic IEC61131-2
Voltage : 4kV tact dischargi
discharge oltage : 4kV/(contact discharging) IEC61000-4-2
7 Noise resistance Radiation field IEC61131-2,
noise 80~ 1000 Mk, 10 Vim IEC610004-3
lassifi | P Digital/Analog | tput
Fast transient c a,SSI ! ower igital alogl nputiOutput, IEC61131-2
/Burst noise cation | module Communication Interface IECE100044
\oltage 2kV 1kV
Operati
8 peraing Free from corrosive gases and excessive dust
atmosphere
9 Operating altitude Up to 2,000m
10 Pollution degree Less than equal to 2
11 Cooling method Air cooling
IEC (Intemational Electrotechnical Commission)
: An intemational nongovemmental organization which promotes intemationally cooperated standardization in electric/electronic field,
publishes intemational standards and manages applicable estimation system related with.
Pollution degree
: An index indicating pollution degree of the operating environment which decides insulation performance of the devices. For instance,
Pollution degree 2 indicates the state generally that only non-conductive pollution occurs. However, temporary conduction
occurs in this state due to dew formation.
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Chapter 4. CPU Module

4.1 Performance Specification
Performance specifications of high performance CPU module (XGI CPU) are as follows.
ltem Products Remarks
XGCPUUN | XGI-CPUUD| XGI-CPUU | XGICPUH | XGICPUS | XGI-CPUE
. Scan program: Cyclic operation, Fixed scan
Operation Method Task program: Initialization, cycle time, Intemal contact
O control method Scan s?/nchronous batch processing method (Refresh method),Directed by program
instruction
Program language Ladder Diagram, Sequential Function Chart, Structured Text
Operator 18
Basic function 136 types + real number operation function
Number of Basic function 43
instruction | block
Special function Dedicated function blocks by special modules, dedicated function block for
block communication module(P2P)
Basic 8.5 ns/command 28 ns/command 84 ns/command
MOVE 255 ns/lcommand 84 ns/command 252 ns/command
Operation +119ns(S), +1442ns(S),
processing 281 ns(D 2,870 ns(D :
o(Bas ns0) 392 ns(S), 924 ns(D) 870ns(D) | - S: Short Real
speed(Basic Real i x:272ns(S), 806 15(S), 2.240 ns(D) x:1,948ns(S), number
instruction) | e operation 680 ns(D) X SSOMSS), S23UNS 4186nsD) | D:LongReal
+:924 ns(S), 2,254 ns(D)
+:281ns(S), +:1,974 ns(S), number
685 ns(D) 4,200 ns(D)
Program memory capacity 2MB 1MB | 512KB 128KB 64KB
I/O Point(Installation available) 6,144 points 3,072 points 1,536 points
Max. /O memory contact 131,072 points 32,768 points
. . 1,024KB 128KB 64KB
:gg(n;;nc varniablel 010 512ke U 2;’;&;?9@”8“6) (Upto64KB | (Upto32KB
retainable) P retainable) retainable)
Input variable(l) 16KB 4KB
Output variable(Q) 16KB 4KB
M (Us :02 §5B6KB 256KB (UthigKB (UpstiﬁBGKB
Direct retainable) (Up to 128KB retainable) retainable) retainable)
Data | Vanable R 64KB * 16 block 64KB*2block | 64KBX 1block | 32KBX 1 block
memory W 1,024KB 128KB 64KB 32KB Same area as
K 16KB 4KB PID operation area
Flag variable | L 22KB High speed link flag
N~~ 42KB P2P parameter
U 8KB 4KB KB Analog data reffesh
area
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ltem Products Remarks
XGI-CPUUN | XGI-CPUUD| XGI-CPUU | XGI-CPUH | XGI-CPUS | XGI-CPUE
FLASH area 2 MB, 32 block 1MB, 16 Contrgllable using
block R device
Occupying 20 bytes
Timer +No limit in points of automatic
*Time range: 0.001~ 4,294,967 295sec(1,193hour) Va!‘?ib'e area per
poin
Occupying 8 bytes
*No limitin points of automatic
County ;
Lnier «Counting range: 64 bit range variable area per
point
Total number of| 256
program
Configuration | _Inftial task 1
ofprogram | Cycle task KY)
Intemal device
task 32
Operation mode RUN, STOP, DEBUG
Restart mode Cold, Warm
Self-diagnosis function Detection of operation delay, memory error, /O error, battery error, power error, etc
Back-up method Retain area setting in basic parameter
Maximum extension base 7 stages 3 stages | 1stages |Totallength 15m
Internal consumption current 960mA 940mA
Weight 0.12kg

XGI-CPUUN has built-in Ethemet communication. The Performance specifications of the XGT series are as follows.

Products

item XGCPUUN Remarks
1 Port -
10/100BASE-TX -
Auto negotiation (Full-duplex and half duplex) -
Auto MDIX Crossover -
Characteristics Max. 4 Channel supported Supports 8KByte each send/receive per
channel
Up to 100M distance between nodes -
Ethemet Maximum 1500Byte protocol size IP Fragmentation is not supported.
Use UTP, STP, FTP cable STE’ and FTP are recommended in noisy
environments.
CPU communication parameter setting in XG5000 -
The loader service (XG5000) is supported Support remote 1 connection function
Senvice Own protocol support (XGT) Server function support(client function not
- Dedicated communication supported)
. TCP supported
Third-party protocol support(MODBUS TCP/IP) UDP not supported
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- Supported functions according to CPU OS version: the following OS version and XG500 version is needed for each
function
CPU .OS XG5900 Function Note
version version
V3.0 V3.1 Event input module(XGF-SOEA) -
V3 V32 Anak.)g input module function(effective conversion value, alarm i
function)
Enhanced password function (in order to connect XG5000 V3.4 or
higher is needed.)

V3.20 V34 Disable setting of the Reset/D.Clear switch -
Version information is indicated to two  decimal
places( OS VER PATCH flag added)

V3.30 V3.6 XGI-CPUE / CPUU/D types are added -
Scantime flag of fixed cycle task

V340 V3.61 P2P, HS enable-disable flag -
SOE flag

CPUUN 0s XG5900 Function Note
version version
V1.0 V4.0 XGI-CPUUN types are added -
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4.2 Name of each part and function

Each part’s function and name of XGI-CPUU/D, XGI-CPUU, XGI-CPUH, XGI-CPUS and XGI-CPUE is as follows.

/ _—ba
=1 / ®-c XGICPUU
O 4 -d RUN/STRS;
s oe =
m PS
-4 ®'f CBHA;
s E | —— o HH
! EEEE
Rl@I'OF — 0 EEEN
—®
RST DCLR | |
I
I_m @ |
O I
I
0o I
o ®
09
00
—
0
No. Name Usage
Indicates the operating status of the CPU module
*Green On: indicates ‘in operation’ by ‘RUN’ mode state
» ‘RUN’ operation by RUN/STOP mode switch
» ‘Remote RUN’ operation with RUN/STOP mode switch in ‘STOP’
@-a RUN/STOP LED
* Red On: indicates ‘in operation’ by ‘STOP’ mode state
» ‘RUN’ operation by RUN/STOP mode switch
» ‘Remote STOP’ operation with Mode switch in ‘STOP’
» If detect an error stopping operation
* ON (Yellow): indicates ‘remote enabled’
» When the REMOTE' switch is ‘Off
@b REM LED
* On: indicates ‘remote disabled’
» When the REMOTE' switch is ‘Off
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4-5

No.

Name

Usage

ERRLED

* On(Red): indicates the case of an error that cannot be operated
* On: Indicates ‘no error’

@®d

PS LED
(Programmable
Status)

* On(Red):
» When the ‘User Defined Flag’is ‘On’
» When operating in the error state by setting the ‘operation proceeding
in the error’

» When the module is detached or other module is installed in the state

that ‘M. XCHG' switch is ‘On’
*On:

» Indicates ‘no error’

BAT LED

* ON (Red): When battery voltage is lowered
* On: No battery error

O

CHKLED

*On(red): indicates the setting is different from standard setting.(it can be
added/deleted (canceled) by parameters)

» When ‘Module change’ switch is set as ‘Module change’.
» When operating in ‘DEBUG mode

p ‘Forced ON'’ setting status

» If ‘Error mask’ or ‘SKIP’ flag is set.

» If warning occurs during operation.

p Extension base power error

» Off: Displayed if operating in standard setting

Boot/Nor switch

It is used to download O/S before shipping.
* On (right): executes control action in normal operation mode.
 Off (left): used for manufacturing, user’s operation prohibited(O/S Download

mode)
A Caution

Boot/Nor switches should be both set in On (right) side. If it is set to off (left), it
may cause damage to the module.

Remote allowable
switch

Limit PLC operation PLC operation by remote connection.
* On (right): all function enabled (REMOTE mode)
* Off (left): Remote function limited

» D/L of program, Operation mode control limited

» Monitor, data change operation enabled
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No. Name Usage
Used in case of performing the module change during operation.
Mo'\él.i(CTwG * On (right): executes the module change
@- ( sl:/v?tgh? nge » Available to change the module only by key switch operation
* Off (left): completes the module change
Sets the operation mode of CPU module
Run/ Stop mode * STOP — RUN: Run the program operation
® P * RUN — STOP: Stop the program operation
Switch
Operates prior to REMOTE switch.
You can enable/disable Reset/D.Clear switch in “XG5000->Basic
Parameter->Basic Operation Setup”
* When is not set "Disable reset switch”
Operation Result
Move fo left — return to center Reset
Move to left —hold for more than 3 Overall reset
seconds —return to center
@ Reset/ D Clear switch * When is not set "Disable D.Clear reset switch”
Operation Result
Move to right — General data area and retain setting area (M,
return to center Automatic variable) will be cleared
Move to right —hold General data area, retain setting area (M,
for more than 3 | Automatic variable) and R area will be cleared.
seconds —return to
center
*DATA CLEAR acts only in “STOP” operation mode
® USB connector A connector to connect with peripherals (XG5000 etc.) (USB 1.1 support)
A connector to connect with peripherals
* XG5000 connection: support
® RS-232C connector * Modbus device connection: Modbus protocol support
TX: Pin 7, RX: Pin 8, GND: Pin 5
Battery built-in .
@ cover Cover for mounting backup battery

When using the communication service using the RS-232C connector, abnormal CPU operation may occur due to the
inflow of extemnal noise, so be careful of the extemal environment when using.
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Each part’s function and name of XGI-CPUUN is as follows.

®-a
P
o Coc [emm
O 4
= ’é @-d sl
o ®-e PS
/
: T -f BAT
1 CHK
@-a EEERE
REMOTE || OO —_—
- EEER
el o ||~ @b EEEN
EEER
RU%P - % | |
RSTC%"R o —
I —
|
I_El L ® I \ @
L]
|
|
0 . T 1 I
@ Dq:
TXRX
O 10/1OOBASE-T>1||| —
No. Name Usage
Indicates the operating status of the CPU module
*Green On: indicates ‘in operation’ by ‘RUN’ mode state
» ‘RUN’ operation by RUN/STOP mode switch
» ‘Remote RUN’ operation with RUN/STOP mode switch in ‘STOP’
@-a RUN/STOP LED
* Red On: indicates ‘in operation’ by ‘STOP’ mode state
» ‘STOP’ operation by RUN/STOP mode switch
» ‘Remote STOP’ operation with Mode switch in ‘STOP’
» If detect an error stopping operation
* ON (Yellow): indicates ‘remote enabled’
» When the REMOTE' switch is ‘Off
@b REM LED
» Off. indicates ‘remote disabled’
» When the REMOTE' switch is ‘Off
@ ERR LED * On(Red): indicates the case of an error that cannot be operated
-C « Off: Indicates ‘no error’
4-7 | LSE . ecrric
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No.

Name

Usage

PS
LED(Programmable
Status)

* On(Red):
» When the ‘User Defined Flag'’is ‘On’
» When operating in the error state by setting the ‘operation proceeding
in the error’

» When the module is detached or other module is installed in the state
that ‘M.XCHG" switch is ‘On’
 Off:
» Indicates ‘no error’

BAT LED

* ON (Red): When battery voltage is lowered
* Off: No battery error

CHKLED

*On(red): indicates the setting is different from standard setting.(it can be
added/deleted (canceled) by parameters)

» When ‘Module change’ switch is set as ‘Module change’.
» When operating in ‘DEBUG mode

» ‘Forced ON'’ setting status

» If ‘Error mask’ or ‘SKIP’ flag is set.

» If warning occurs during operation.

p Extension base power error

» Off: Displayed if operating in standard setting

Remote allowable
switch

Limit PLC operation PLC operation by remote connection.
* On (right): all function enabled (REMOTE mode)
* Off (left): Remote function limited

» DIL of program, Operation mode control limited

» Monitor, data change operation enabled

M.XCHG
(module change
switch)

Used in case of performing the module change during operation.
* On (right): executes the module change

p Available to change the module only by key switch operation
* Off (left): completes the module change
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No.

Name

Usage

RUN/STOP mode

switch

Sets the operation mode of CPU module
* STOP — RUN: Run the program operation
* RUN — STOP: Stop the program operation

Operates prior to REMOTE switch.

Reset/ D.Clear switch

You can enable/disable Reset/D.Clear switch in “XG5000->Basic
Parameter->Basic Operation Setup”

¢ When is not set "Disable reset switch”

Operation Result
Move to left — return to center Reset
Move to left —hold for more than 3 Overall reset
seconds —return to center

When is not set "Disable D.Clear reset switch”
Operation Result

Move to right — General data area and retain setting area (M,
return to center Automatic variable) will be cleared

Move to right — hold General data area, retain setting area (M,
for more than 3 | Automatic variable) and R area will be cleared.
seconds — retun to
center

*DATA CLEAR acts only in “STOP” operation mode

USB connector

A connector to connect with peripherals (XG5000 etc.) (USB 1.1 support)

Ethemet connector

A connector to connect with peripherals
* XG5000 connection: support
* TCP/IP server connection

Battery built-in

cover

Backup Battery  built-in cover
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le

4.3 Battery

4.3.1 Battery specifications

ltem Specification
Nominal voltage/current DC 3.0V /1,800 mAh
Warranty 5 years(at ambient temperature)
Usage Program and data backup, RTC operation in case of power off
Specification Manganese Dioxide lithium battery
Dimensions (mm) $17.0 X33.5mm

4.3.2 Cautions for using

Do not charge, dismantle, heat up, short, or solder the battery.
Improper handling of the battery may result in injury or fire due to heat generation, blowout or ignition.

4.3.3 Battery life

A battery's life may be different depending on the conditions of blackout time, service temperature, etc. (Ambient temperature use : At

least 5 years of use)

If battery is getting low, CPU Module will trigger, 'battery voltage low waming'. It is available to check it through CPU module LED and flag or

error message of XG5000.
When the battery voltage drop waming occurs, replace the battery immediately.

In general, the battery waming occurs 5 years after purchasing but it may occur earlier due to a poor battery or excessive current
discharge caused by leakage current etc. If the waming occurs again within the short time after battery change, you need to
request A/S service for CPU module.

4-10
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4.3.4 How to change the battery

The battery used for program backup or data backup at power out needs the regular change. Even if the battery is removed, program and
power-out keeping data shall be kept for 30 minutes by super capacity but it is required to change the battery as fast as possible.

The procedures to replace the battery are as below.

Start to change the battery

[
»

v
Open battery cover

v

Pick up using battery from holder and
disassemble the connector.

v

Insert new battery and connect to
connector with proper direction.

v

‘BAT of the CPU module. Check
whether ‘BAT" LED of the CPU

v

BAT LED off?

Yes

(o] v
End

Battery failure

4-11
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Chapter 5 Program Configuration and Operation Method

5.1 Program Instruction

5.1.1 Program operation methods

1) Cyclic operation (Scan)

It executes a program created by the basic program operation method of the PLC from the first to the last step cyclically and the
procedure is called ‘Program Scan.’ And the series of process is called cyclic operation.
The processing is divided per stages as below.

Stage Processing content

[ Operation starts ]

* A stage to start the scan processing which is executed once when power is applied or Reset
e . is executed, as below.
Initialization processing

» /O module reset
» Data clear

» Self-diagnosis execution
» Address allocation of /O module and type register

Input image area refresh

*Reads the state of input module and saves it in input image area
before starting the operation of program.

»
L

Program operation *Executes the operation in order from the program start o last step.
processing

Program start

Program last step

Output table image refresh

® Once a program’s operation ends, it outputs the content saved in the output image area
to the output module.

. ® As a step that the CPU module ends 1 scan process and retums fo the first step, it
END processing pmsﬁsmfdm i

» Update the cument value of timer and counter etc.
» Execute user event and data trace service
» Execute seff-diagnostic

» Execute High speed link, P2P service
» Check the state of key switch for mode setting
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2) Interrupt operation (fixed cycle, internal device operation)

It temporarily stops a currently executing program operation and immediately processes an operation corresponding to the interrupt
program in case an urgent event occurs during the operation of PLC program.

The signal notifying the CPU module about the emergency is called ‘Interrupt signal’ and there are fixed period operations that are
executed at every fixed time.

In addition, there is also intemal device operation program that works depending on the change in the status of an intemally designated
device.

3) Fixed period scan (Constant Scan)

The operation executes a scan program at a fixed time. It executes every scan programs, waits for a moment and resumes program
scan at a pre-defined time. Unlike fixed period program, it is executed synchronously as I/O is updated.

The scan time of fixed period operation is displayed as a pure program processing time subtracting waiting time.

If the scan time is longer than the pre-defined fixed cycle’,* CONSTANT_ER flagis ‘On’.

5.1.2 Operation Processing during Momentary Power Failure

The CPU module detects Momentary Power Failure when the voltage of input power supplied to the power module is lower than the
nominal value.
If the CPU module detects instantaneous interruption, it processes operation as follows.

1) In case of instantaneous interruption within 20ms occurs
(1) It stops an operation with the output holding at the
momentary power failure.
(2) It continues the operation once the momentary power
failure is removed
(3) The output voltage of power module is maintained within
«—> the specified value.
Momentary Power Failure within 20ms (4) Even thO.UQh an operation stops due t.o momeqtary
power failure, timer measurement and interrupt timer
measurements still work normallv.

Input power

2) In case of Momentary Power Failure over 20ms occurs

* |t executes resumption process such as when power
is turned on.

Input power

d »
<« L

Momentary power failure
exceeds 20ms

1) What is momentary power failure”?
It means the status that the power supply voltage specified in the PLC is out of the allowable variance range and falls, and
especially, a short term interruption(several ms ~ dozens of ms) is called momentary power failure.
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5.1.3 Scan time

The time required to complete it from the first step 0 to the next step 0 of a program, that is, a time taken for a control operation is called
‘scan time.’ It is directly related to the control performance of the system.

1) Operation and performance of XGl
Program execution time, I/O data process time and communication service time are important factors affecting the ‘scan time.” The XGl
CPU impressively reduces scan time by means of the improved data reception performance through ladder program execution and
backplane, ladder program execution by MPU and parallel execution of /O data scan efc.

Program processing time Module processing time
Type Ladder /O module Analog module Communication
execution System Task (32 points, 1 (8 ch, 1 module) module(Main/Extension)
(32kstep) module) ’ (200 byte, 1 block)
CPUUN 0.272 msec 0.2 msec
CPUUH,S,UD 0.896 msec 0.6 msec 20 usec 75 usec 185 usec
CPUE 2.688 msec 0.8 msec
2) Calculation of scan time

The CPU module executes controls along the following steps. A user can estimate the control performance of a system that the user is
to structure from the following calculation.

| GO data Refresh |
@System check & |@Network Service |
Task processing
[ ® XG5000 Service |
Program ®Ladder Scan L Ladder Scan 1:1 1 | Ladder Scan
Scan HELIL =11
3 E
S e
/(@] Module . .
Processing Tim e,_Tl ......................... 1_._|_{__| ......................... H—l—l .........
VO Module Network  Module
Data Refresh Data exchange

(1) Scantime = @ Scan program process + (2) System check & Task process + (I/O data Refresh + @ Network Service + ©
XG5000 Service + ® User Task Program process

(D Scan program process = no. of program steps created x 0.028 (4s)
@ System check & Task process: 600 #s ~ 1.0 ms [varies depending on the usage of auxiliary functions].
(® XG5000 Service process time: 100 #s at the max data monitor

® Task Program process time:  Sum of task processing time that occurs within a scan; the time calculation by task programs are
as same as that of scan program.
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(2) Example

The scan time of a system consisting of CPU (program 16kstep) + 32 points, 6 I/O modules + 6 analogue modules + 4 communication
modules (200 bytes 8 blocks per module) is as follows.

Scan time(«s) = ladder execution time + system processing time + digital module 1/O processing time + analogue /O processing time
+ communication module processing time + XG5000 Service processing time
= (16000 x 0.028) + (600) + (20 x 6) + (75 x 6) + (185 x 8 x 4) + (100)
=7638 us
=76Mms

(However, if monitor screen is changed, scan time increases temporarily. If connecting by “Max. USB Writing”, it is 6ms; if connecting
by “Normal USB Whiting’, itis 1.6ms.)

2) Scan time monitor

(1) Scan time is saved into the following flag(F) areas.
_SCAN_MAX : max. value of scan time(unit of 0.1ms)
_SCAN_MIN : min. value of scan time(unit of 0.1ms)
_SCAN_CUR : current value of scan time (unit of 0.1ms)

54
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5.2 Program Execution

5.2.1 Program Configuration

Program consists of every functional element necessary for executing a specific control and is saved into the intemal RAM or a flash

memory of the CPU module.

The functional elements can be categorized as follows.

Functional elements

Operation processing content

Scan Program

e Processing of signal that repeats regularly every 1 scan.

Fixed cycle interrupt

« If time conditional process is required as follows, it executes the program at the fixed

time interval.

» If requiring faster process than the average processing time of a scan

program » If requiring longer time interval than the average processing time of a scan
» Ifaprocess is to be executed at a fixed time interval.
. ¢ Executed only when a specific condition is met (if the input condition of CALL command
Subroutine program

is On)

5.2.2 Program Execution Method

It describes the program execution in case the power is tum on or the key switch of the CPU module is RUN.
The program processes an operation according to the following configuration.

Operation
starts

]

v

Scan Program

Subroutine program
It is executed only

A

END processing

when conditions are

Cycle time program met
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1) Scan Program
(1) Function

o It cyclically executes an operation from the first step 0 to the last step according to the sequences that the program is created in
order to process a signal that repeats uniformly per scan.

o If the execution conditions of fixed cycle interrupt or interrupt by input module are met during the operation of scan program, it
suspends the currently running program and executes the interrupt program.

2) Interrupt Program
(1) Function

o To process intemal/external signals that occur iregularly/regularly, it suspends the operation of scan program and processes the
function preferentially.

(2) Types

o Task program is divided into the two types
» Fixed cycle task program: available up to 32

» Internal device task program: available up to 32

o Fixed cycle task program
» A program is executed at the fixed interval.

o Intemal device task program
» If any operation condition of an intemal device occurs, it executes the program

» The operation condition of the device is executed after processing the scan program.

1) For further information about interrupt program, please refer to 5.2.3 Interrupt.
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5.2.3 Interrupt

How to set XG5000 of XGT programming S will be described below simply to help understand interrupt function. (Refer to XG5000
manual for details on XG5000.)

Scan Program

Interrupt 1
‘ (Program 1)

Interrupt 1 occurs

WA

Interrupt 2
Interrupt 2 occurs o ‘ (Program 2)
Interrupt 3
v (Program 3)
Interrupt 3 occurs -
\ Interrupt 2 occurs
YN
N

Interrupt 4
‘ (Program 4)

L—1
Interrupt 4 occurs K

\ Interrupt 2
l (Program 2)
/

END

Every interrupt become to disabled status when the power is tumed on.
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1) How to prepare Interrupt Program

Create a task in the project window of XG5000 as follows and add programs to be executed by each task. Refer to XG5000 manual for
more details.

=-EF =F~JEST PROGRAM *
= ewPLCEG]-CPUU-0Ffine
& Global/Direct Yariables
=L Parameter
B asic Parameters
g 1/0 Parameters
Scan Program
+ MewProgram
@ Fived cyclel0 Cycle Tinmne:10ms, Pho...
+ Fixed Program
@ Internal device(B4 Intemal Device:. ..
+ Internal device program
Ilzer Function/Funchion Block,
Ilzer Data Type

2) Task Types

Types and functions of tasks are as specified below.

Type Cycle task Intemmal contact
Specifications (Interval task) (Single task)
Quantity 32 32

o Cycle time((up to 4,294, 967. 295 second available . . .
Start condition Interal device's designated conditions

in 1ms unit)

) . L o Executed by searching for condition after scan
Detection and execution | Executed periodically per setting time

program completed.
Detection delay time Max. 0.2 ms delayed Delayed as much as max. scan time
Execution priority Setting 2 ~ 7 levels (level 2 is the highest priority) As specified in the left
Task no. With 0~31 range without user duplication Assigning it between 64~95 so that it is not duplicated

3) Processing methods of task program
Common processing method and precautions for task program will be described.
(1) Features of task program

*Task program does not repeat every scan differently from scan program but perform execution only when its conditions are met.
Task program shall be considered of this point.

* For example, if timer and counter are used for cycle time task program with a cycle of 10 seconds, tolerance of the timer can be
maximum 10 seconds. And since the counter checks its input status every 10 seconds, any input changed within 10 seconds will
not be counted.
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(2) Execution priority

* If several tasks to execute are waiting, it processes from the highest priority task program. When the same priority tasks are waiting,
execute consecutively.

* The task priority is applied to only each task.
* Please set the priority of task program considering program features, importance level and urgency demanding execution.
(3) Process delay time

The delay of task program processing occurs due to the following factors. Make sure to consider them when setting a task or
creating a program.

» Task detection delay (please refer to the details of each task)
* Program execution delay due to the execution of preceding task program
(4) Relationship between initialization, scan program and task program

* A user defined task does not operate while initialization task program is working.

* Since scan program’s priority is the lowest, task program will be preferably processed with the scan program stopped if task occurs.
Therefore, if tasks frequently occur during 1'st 1 scan or intensively and intermittently occur, a scan time may increase
unreasonably. A special attention should be paid when setting the conditions of task.

(5) Protection of currently running program from task program

If continuity of program execution might be lost while performed, by a task program with higher priority, the task program can be

partially prevented from execution. At the moment, a program can be protected by application function commands of ‘DI (task

program operation disabled) or ‘El (task program operation enabled)

* Insert the application function command, ‘DI’ into the beginning position of a section to be protected and the application function
command, ‘El’ to the position to cancel it. Initialization task is not affected by the application function commands of ‘DI’ and ‘E[’.

1) Iftask program priority is duplicate set, a program works according to the creation order.

4) Processing method of cycle task program

When task program’s task (operation condition) is set to cyclic cycle, its processing is as described below.
(1) Task settings

Specify execution cycle and priority of the task which will be operation condition of the task program to execute. Check the task
number for task management.

(2) Cycle task processing
Execute cycle task program applicable at specified time intervals (execution cycle).

(3) Cautions for using a cycle task program

* If a same task program is to be executed when a fixed cycle task program is in operation or waiting for execution, a new task is
ignored.

* Only for a moment when the operation mode is RUN, a timer requiring executing a fixed cycle program is counted. The shutdown
time power failure time shall be all ignored
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. When setting cycle task program’s execution cycle, consider that execution request of several cycle task programs may occur at a
mi.ycle task programs are used with a cycle of 2, 4, 10 and 20 seconds, execution request of 4 cycle task programs will occur ata
time every 20 seconds, causing a problem to increase the scan time in a moment.

Maximum, minimum, and current scan time of cycle task can be checked with flag of cycle task.

_CYCLE_TASK_SCAN_TIME

Initial value of minimum scan time flag is 16#fff. It can verify cycle task is not used, or never executed.

Caution

1) Note that if the total time length during which cycle task programs are executed simultaneously is longer than the specified time
length when several cycle task occur simultaneously, a short cycle task may not be successfully executed.
2) The only cycle task of which cycle is longer than scan cycle can be guaranteed for the cycle task.

5) Processing method of internal device task program

When execution range of task program’s task (operation condition) is extended from the contact to device, the extended intemal
device task program will be processed as described below.

(1) Setting items in task

*Set the conditions and priority of a device which is the operation condition of a task program to execute. Check the task number for
task management.

(2) Internal device task processing

* After a scan program is executed in the CPU module, the task is processed as long as the conditions of devices that are the
operation conditions of internal device task program are met according to the priority.

(3) Cautions for using interal device task program
* Intemal device task program is executed at the moment when a scan program is completely executed. Therefore, although a scan
program or task program (fixed cycle, external contact) generates the execution conditions of intemal device task program, it is not
immediately executed and instead, it is executed at the moment when a scan program is executed completely.

* The execution request of internal device task program surveys the conditions of execution when a scan program is completely
executed. Therefore, if the execution conditions of intemal device task occur and disappear by a scan program or task
program(cycle time, external contact) during‘l scan’, a task is not executed because it is not detected at the moment when the
execution conditions are surveyed.
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6) Task processing in momentary power failure

* When resuming operation due to a long instantaneous interruption, ignore any waiting task and tasks that occur during the interruption
and process the only tasks from the moment of starting operation.

« If an interruption is within 20ms, a task that was waiting is executed once the interruption is removed. Any cycle task, interrupt task that
is duplicated during the interruption is ignored.

7) Verification of task program
After creating a task program, verify it in accordance with the followings.
(1) Is the task set properly?

If task occurs more than needed or several tasks occur in one scan, scan time may lengthen or be irregular.  When unable to
change the tasks setting, verify maximum scan time.

(2) Is the task priority well arranged?

A low priority task program may not be processed in a specified time due to a delay from a higher priority task program. The case
may be, since the next task occurs with a preceding task delayed, it may cause task collision. The priority should be set in
consideration of urgency of task, execution time and etc.

(3) Is the task program created as short as possible?

A longer execution time of task program may cause a longer scan time or irregularity. In addition, it may cause task program
collision. Make sure to set the execution time as short as possible. The scan time of the cyclic task program should be made
shorter than the cyclic setting time of the cormresponding task, and it should be made as small as possible (recommended within
5ms).

(4) Doesn't the program for the highest priority task need to be protected during the execution of program?

If a different task breaks into a task program execution, it completes a current task and then, operates from a task with the highest
priority among waiting tasks. In case it is prohibited that a different task breaks into a scan program, it can be protected by using
‘DITE! application functional commands. It may cause a trouble while processing a global parameter process commonly used with
other program or a special or communication module.

8) Program configuration and example of processing
First of all, register task and program as follows.

» Registering a task:
® T SLOW (fixedcycle:=10ms, Priority:=3)
® PROC 1 (intemal contact:=MQ0, Priority :=5)
)

Register program:
® Program—> PO (scan program)
® Program—> P1 (operatingbytask T_SLOW)
® Program—> P2 (operating by task PROC 1)
)

Then, if the program execution time and the occurrence time of extemnal interrupt signal are same,

o Execution time of each program: PO = 21ms, P1 = 2ms and P2 = 7ms, respectively
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e PROC 1 occurs During a scan program, the program is executed as follows.

Scan start 1’st Scan 1'st scan end
(1'st operation start) program end (2'nd scan start)
LN 2
W W/ \/
P1 Exer . . : . :
T_SLOW De " T : T . : T —
P2 Exel 5 I N i
PROC_1De f L ‘T" - SR
_I_Ime ol u . N 1 ._ " ] 1 1
o 8 7 8 10 @& 1T 2 22 o B 2 22 3a

: Execution without program interruption

: Instant stopping during program execution

: Delay of program execution
* Processing by time period
Time(ms) Detail
0 Scan starts and the scan program PO starts operation
0~10 Program PO is executed
10~12 PO stops due to the execution request for P1 and P1 is executed
17 Execution request for P2
12~20 P1 execution is complete and the suspended PO resumes
20~22 PO stops due to the execution request for P1 and P1 is executed
22~25 As P1 execution is complete, the suspended PO is completely executed.
5 Check the execution request for P2 at the moment when scan program (P0) is complete and
execute P2.
25~30 Execute program P2
30~32 P2 stops due to the execution request for P1 and P1 is executed
32~34 As P1 execution is complete, the suspended P2 is completely executed.
34 New scan starts (PO starts to execute)

[nis]
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5.3 Operation Mode

CPU module’s operation status is classified into Run mode, Stop mode and Debug mode.
This describes the operation processing of each operation mode.

5.3.1 Run mode

It is executed program operation normally.

[ RUN mode first scan start ]

!

| Data area initialized

'

Check program right and wrong so
to decide to execution it or not.

I
>

Execute input refresh I

v

Execute scan program and
interrupt program

v

Check installed module if abnomal
or detachment.

| Execute output refresh

v

| Communication service/other I

RUN mode hold
Operational Mode change

Change operation mode

[ Run in operation mode changed ]

1) Processing when a mode is changed
At the beginning, the data area is initialized and it determines whether to execute it by verifying the effectiveness of program.

2) The contents of operation processing
Execute I/O refresh and program operation.

(1) Execute the interrupt program by detecting the operation conditions of interrupt program.
(2) Inspect the operation and detachment of modules installed.
(3) Process communication service and other intemal operation.
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5.3 2 Stop Mode

It is the mode in Stop status without program operation. Program transfer is available only in remote STOP mode via XG5000.

1) Processing when changing the mode
Remove the output image area and execute refresh. Therefore, every output data are changed to off state.

2) The contents of operation processing

(1) Execute I/O refresh.
(2) Inspect the operation and detachment of modules installed.
(3) Process communication service and other intemal operation.

5.3 3 Debug Mode

As a mode to find any error from a program or frace an operation procedure, the mode can be changed only from STOP mode. In the
mode, a user can verify a program while checking the program execution and data.

1) Processing when changing the mode
(1) Initializes the data area at the beginning of mode change.
(2) Clear the output image area and execute input refresh.

2) The contents of operation processing
(1) Execute /O refresh.
(2) Debugging operation depending on the settings.
(3) After completing debugging operation to the end of the program, it executes output refresh.
(4) Check the normal operation and detachment of modules’ installation.
(5) Process communication service and other internal operations.

3) Conditions of debug operation
There are 4 conditions for Debug operation and in case that it reaches break point, it is available to set other type of break point.

Operation condition Description
Execute by one operation unit (ste|
over)u y P unit (step With operation instruction, it executes one operation unit and then stops.
Execute according to Break Point If break point is assigned in Program, it stops at the assigned break point.

If the contact area desired to watch and the state (Read, Write, Value) desired to stop

Execute according to the state of
) ng are assigned, it stops when the assigned operation occurs at the assigned contact

contact point point,
Execute according to scan fimes Once designating the sgan frequency to operation, it stops after operating as many as
the scan frequency designated.

4) Operation method
(1) After setting Debug operation condition at XG5000, execute the operation.
(2) Interrupt Program is available to set whether or not to operate (Enable/Disable) by each Interrupt unit.
(Refer to Chapter 12. Debugging in XG5000 user’s manual for more details.
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5.3.4 Changing operation mode

1) Operation Mode Change Method
The method to change operation mode are as follows.
(1) Mode change by the mode key of the CPU module
(2) Change by accessing the programming tool (XG5000) to a communication port of CPU
(3) Change of a different CPU module networked by XG5000 accessed to a communication port of CPU
(4) Change by using XG5000, HMI and computer link module, which are networked.
(5) Change by ‘STOP’ command while a program is operating.

2) Types of operation mode

The operation mode setting is as follows.

Ommsz':;t'l:we Rem°:v:'(':l’1""ab'e XG5000 command Operation mode
RUN X X Run
RUN Remote RUN
ON Stop Remote STOP
Stop Debug Debug Run
OFF Executing mode Previous Operation mode
change
RUN — STOP X - Stop

(1) Remote mode can be changed with ‘Remote: On’ and ‘Mode switch: Stop’
(2) To change the remote ‘RUN’" mode to ‘Stop’ by switch, move the switch (STOP) — RUN — STOP.

1) If changing the remote ‘RUN" mode to ‘RUN’ mode by switch, the PLC is continuously operating without
suspension.
2) Editing during RUN is possible in the ‘RUN’ mode by switch, but the mode change by XG5000 is restricted. This
should be set only in case that remote mode change is not allowed.
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5.4 Memory |

The CPU module contains two types of memory that can be used by a user. One is Program Memory that saves the user program written by
the user to build the system, and the other is Data Memory that provides the device area to save the data during operation.

5.4.1 Program memory

The storage capacity and data area type of the program memory are as follows.

Capacity
ftem XGI-CPUUN | XGI-CPUU/D | XGI-CPUU \ XGI-CPUH | XGI-CPUS | XGI-CPUE
Whole program memory area 19MB 10MB 2MB 2MB
System area:
* System program area 2MB 1MB 1MB 512KB
* Backup area
Parameter area:

* Basic parameter area
* |/O parameter area
* High speed link parameter area 1MB 1MB 512KB 512KB
* P2P parameter area
* Interrupt setting data area
* Reserved area
Execution program area:
* Scan program area 4MB 2MB 256KB 128KB
* Task program area
Program storage area
* Scan program backup area
* Task program area
* Upload area
» User-defined function/Function block
area
 Parameter initialization data area
* Preserved parameter designation data
area
* Reserved area

12MB 6MB 768KB 384KB

1) If you download the project programmed by the others except XGI-CPUUN, the program capacity can increase compared to its
original program capacity.

2) It can be bigger than 1MB when you download the project programmed by XGI-CPUU/D to the XGI-FCPUUN. In contrast, it can
be smaller than 1MB when you download the project programmed by XGI-CPUUN to the XGI-CPUU/D.

3) The size of project capacity depends on how to program the project.
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5.4.2 Data memory

The storage capacity and data area type of the data memory are as follows.

Capacity

Item

XGI-CPUUN | XGI-CPUU/D

XGI-CPUU | XGI-CPUH

XGI-CPUS

XGI-CPUE

Whole data memory area 4VMB 3MB

2MB

1MB

512KB

System area:
* |/O data table
* Forcible 1/O table
* Reserved area

770KB

556KB

238KB

System flag 8KB

Analogue image flag

8KB

4KB

2KB

FLAS PID flag

16KB

4KB

H
area High speed link flag

22KB

P2P flag

42KB

Input image area (%l)

16KB

4KB

Output image area(%Q)

16KB

4KB

R/W area(%R/%W) 1024KB

128KB

64KB

32KB

Direct variable area(%M) 512KB

256KB

64KB

32KB

Symbolic variable area(Maximum) 1024KB

512KB

128KB

64KB

Stack area 256KB

256KB

64KB

64KB

5.4.3 Data retain area setting

If the data necessary for operation or the data that occur during operation are to be kept for use even when the PLC stops and
resumes operation, the default (auto.) parameter retain is to be used. Altematively, a part of the M area device may be used as the

retain area by parameter setting.

The following table summarizes the features of retain settable device.

Device Retain setting

Characteristic

Default O

Enable retain setting when adding variable to automatic variable area

M (0] Enable retain setting in parameter by intemal contact point area

Device keeping the device state during power shutdown
Use PID Parameter area(Refer to 14.5 Flag Configuration)

System flag area

Analog data register(Retain disabled ))

(Refer to appendix 1.2)

High speed link/P2P service status contact of communication module(retained)

P2P service address area of communication module(retained)

Xz —r |Cc|m| X
X|X| X | X|X| X

Exclusive flash memory area(retained)

1) K, L, N and R devices are basically retained.
2

is retained by the flash memory.

)

) K, Land N devices can be deleted in the memory deletion window of PLC deletion, an online menu of XG5000.
3) For more information, refer to the Online section of the XG 5000 user’s manual.
4) Default and M devices data used as the retain area is retained by the battery in the backup memory and R and W devices data
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1) Data initialization by restart mode

There are 3 restart mode related parameters; default, initialization and retain parameter and the initialization methods of each parameter
are as follows in the restart mode. (Restart mode sets the parameters when it starts in a run mode.)

Modul

e Cold Warm
Variable value

Default Initializing as ‘0’ Initializing as ‘0’

Retain Initializing as ‘0’ Maintaining the previous value

Initial value Initializing as a user-defined value Initializing as a user-defined value
Retain & initialization Initializing as a user-defined value | Maintaining the previous value
- Retain: It
means the case of setting the Symbolic variable area (A) or direct variable (M) as a retain.  Direct variable(R/W)

retain the previous value without reference to Cold/Warm restart mode.

2) Operation in the data retain area
Retain data can be deleted as follows.

- D.CLR switch of the CPU module

- RESET switch of the CPU module (3 seconds and longer: Overall Reset)
- RESET by XG5000 (Overall Reset)

- Deleting memory at STOP mode by XG5000

- Write by Program (initialization program recommended)

- Writing ‘0’ FILL from XG5000 monitor mode

D.CLR clear does not work at RUN mode. To do it, after make sure to change to STOP mode. In addition, the default area can be also
initialized when clearing by D.CLR switch.

When instantaneously operating D.CLR, the only retain area is deleted.
moment, if the switch retums, even R area data are also deleted.

If maintaining D.CLR for 3 seconds, 6 LEDs blink and at the

For the maintenance or reset (clear) of the retain area data according to the PLC operation, refer to the following table.
- When operating in stop mode

Classification | Restart mode Retain M area retain Rarea
Reset Cold/ Warm Maintaining the previous value Maintaining the previous value Maintaining the previous value
Overall reset Cold/ Wam Initializing as ‘0’ Initializing as ‘0’ Maintaining the previous value
DCLR Cold/ Warm Initializing as ‘0’ Initializing as ‘0’ Maintaining the previous value
DCLR (3sec) Cold/ Warm Initializing as ‘0’ Initializing as ‘0’ Initializing as ‘0’
STOP—RUN Cold Initializing as ‘0’ Initializing as ‘0’ Maintaining the previous value
Warm Maintaining the previous value Maintaining the previous value Maintaining the previous value
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- When operating in RUN mode

Classification | Restart mode Retain M area retain Rarea
Reset Cold Initializing as ‘0’ Initializing as ‘0’ Maintaining the previous value
Warm Maintaining the previous value Maintaining the previous value Maintaining the previous value
Overall reset Cold/ Warm Initializing as ‘0’ Initializing as ‘0’ Maintaining the previous value

1) The terms and definitions for 3 types of variables are as follows.

(1) Default variable: a variable not set to maintain the initial/previous value
(2) Initialization(INIT) variable: a variable set to maintain the initial value
(3) Retain variable: a variable set to maintain the previous value

3) Data Initialize

In case of Memory Delete state, the memory of all device shall be cleared as ‘0’ In case of giving the data value at the beginning according
to system, please use the initialization task.
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Chapter 6 Functions of CPU Module

6.1 Self-diagnosis function

(1)Self-diagnosis function means the function that CPU module diagnoses the error of PLC system itself.
(2) It detects any trouble when tuming on the PLC system or any trouble is found during the operation, avoid the system from

malfunctioning and taking preventive measures.

6.1.1 Scan watchdog timer

6-1

WDT (Watchdog Timer) is the function to detect any program runaway resulting from abnormal hardware/software of PLC CPU module.

1) WDT is a timer used to detect an operation delay from abnormal user program. The detection time of WDT is set in the Basic
operations settings section of XG5000.

2) WDT monitors any scan overtime during operation and if it detects any overtime delay, it immediately suspends the PLC operation
and tums off every output.

3) If it is expected that programming a specific part (using FOR ~ NEXT command, CALL command and efc) may have an overtime
delay of scan watchdog timer while executing a user program, you can clear the timer by using WDT command.
‘The 'WDT command initializes the scan Watchdog time and restarts measuring time from 0. (for the details of WDT command,
please refer to the chapter about commands in XGK/XGB Instruction and programing manual).

4) Torelease a watchdog error, Power on again, operate manual reset switch or change the mode to STOP mode.

WDT  0123.... ..891012... 012... ..67|012...
count(ms)
WDT Reset Scan END WDT instruction  Scan END
execution

The range of WDT is between 10 ~ 1000ms(unit of 1ms)
(Default time : XG5000 V3.67 or higher = 500ms, VV3.66 or lower = 50ms)
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6.1.2 I/0O Module check
This function is to check the error state of 1/O module at the time of start or during operation.

1) In case that the module different from parameter setting is built-in at the time of start or it occurs the emror.
1) In case I/O module is removed or occurs the error during operation

The error state is detected and waming lamp (ERR) in front of CPU module and then CPU stops to operate.

6.1.3 Battery Voltage check

If battery voltage falls less than memory backup voltage CPU module detects it and informs of it. The wamning lamp(BAT) in front of CPU
module shallbe ON. For further information, please refer to “4.3.3 Battery life”.

6.1.4 Error History Save Function

CPU module has the function that records the error history and analyzes the cause of the error to take a proper action if the error occurs.
(Please refer to “13.5.1 Error Codes List during CPU Operation”.)

It saves each error code to the flag area.

1) All results of self-diagnosis shall be recorded in flag area.
2) For the details of self-diagnostic and troubleshooting against errors, please refer to 13.5.1 Error Codes List during CPU
Operation of Chapter 13. Troubleshooting.

6.1.5 Troubleshooting

1) Fault types
The eror occurs by PLC itself error, error in system configuration or error detection from operation results.
The error is classified by critical error mode that stops the operation for the system safety and minor error mode that informs of the error
occurrence waming to the user and continues the operation.

The failures of the PLC system are mainly caused by the below.

* PLC hardware error

*Error in system configuration

*Operation error during execution of user programs
*Errors detection caused by extemal device failure

2) Operation mode when occurring error
If error occurs, PLC system records the error comments in flag and stops to operate or continues the operation according to eror mode.

(1) PLC hardware error

In case of critical error that the normal operation of PLC such as CPU module, power module is disabled, the system ‘stop’s and in
case of minor error such as battery error, it continues to operate.

(2) Error in system configuration

This error occurs when hardware configuration of PLC is different from the configuration identified in software, and the system
stops.

(3) Operation error during user program executing

In case of numerical operation error as a trouble occurring while a user program is operating, error flag ( ERR) and error latch
flag(_LER) are displayed and the system continues to operate. While performing the operation, if the operation time exceeds the
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scan watchdog time or the built-in /O module cannot be controlled normally, the system stops.

Ermor latch flag is maintained as long during a scan program if an error occurs in scan program. Every time a
command is executed, eror flag is cleared and set just after a command generating an error is executed.

(4) Error detection by extemal device error
This is to detect the error of external control device by PLC user program. In case of critical error, the system stops but in case of
minor error, the system indicates the error state only and continues to operate.

1) When critical error occurs and detects, the fault number is saved into the flag ( ANNUM_ER).
2) When minor error is detected, the fault number is saved into the flag (. ANNUM_WAR).
3) For further information on the Flag, please refer to Appendix 1 Flag List.
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6.2 Clock |

CPU module has a built-in clock device (RTC). RTC continues the clock action by battery backup even in case of power off or Momentary
Power Failure.

Itis available to perform the time management such as operation history or failure history of system by using a clock data of RTC. The
current time of RTC can be updated in F device related to the clock every scan.

1) Read from XG5000 and Setting
Click ‘PLC RTC’ from ‘PLC information’ in the online mode.

CPU | Performance | Password | PLCRTC

State
PLCRTC is zet
Date Time
EIlE-05-16 £ 2= 35615 £

| Synchronize PLC with PC clock |

[ Send to FLC |

Cloze

The time of PLC RTC is displayed. If the time of PLC RTC is wrong, you can adjust the time correct by setting the time directly to
transmit to PLC or selecting ‘Synchronize with PC clock’ that transmits the time of PC connected to PLC.

2) Read by RTC Read Flag

The flag can be monitored as shown in the table below.(Thursday, June 18, 2015 9:47:38)

Flags to read the clock Example Description
_RTC_TIME[0] 16#15 RTC TIME[Year]
_RTC_TIME[1] 16#06 RTC TIME[Month]
_RTC_TIME[2] 16#18 RTC TIME[Date]
_RTC_TIME[3] 16#09 RTC TIME[Hour]
_RTC_TIME[4] 16#47 RTC TIME[Minute]
_RTC_TIME[5] 16#38 RTC TIME[Second]
_RTC_TIME6] 16#04 RTC TIME[Day]
_RTC_TIME[7] 16#20 RTC TIME[Age]
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3) RTC Data Modification by Program

It is available for the user to set the RTC value by program.

This function is used when setting the time manually through extemal Digit switch or making the system that corrects the time

periodically through network.

In the ‘RTC-SET function block, input a value into the below flag area and insert the time in a clock in scan END.

Flags for RTC writing Content Setting range
_RTC _TIME_USER][Q] Year 1984 ~ 2163
_RTC_TIME_USER([1] Mon. Jan ~Dec
_RTC_TIME_USER[2] Sun. 1(day), ~ 31 (day)
_RTC_TIME_USERJ[3] Hour 0~23 hrs
_RTC _TIME_USER[4] Minute 0 ~ 59 minutes
_RTC_TIME_USERI[5] Second 0~ 59 seconds
_RTC _TIME_USER[6] Day 0~6
_RTC_TIME_USER([7] Age 19~21

Altematively, instead of using function blocks, it is also possible to enter clock data into the above area and tumon‘ RTC_WR'in

order to input the time.

¢ In case that time data does not match with the form, the value is not allowed to write.
(Butif the week does not match, it shall be set as it is without error detection.)

o After writing the clock data, check whether it is rightly set by monitoring Reading RTC device.

4) Weekday Expression Method

numbers 0 1 2 3 4 5 6
Day Sunday Monday Tuesday | Wednesday | Thursday Friday Saturday
5) Time error

The RTC'’s error may be different depending on usual temperature. Time tolerance according to temperature per day was indicated

on the table as below.
Operation temperature Max error (second/day) Nomnal case(second/day)
0°C -467 ~ 138 -146
25°C -164 ~ 242 043
55°C -579 ~ 0.78 -2.29

Example) 14M 32D 25H
cleared.

manual.

1) RTC may not have the clock data written at first.
2) When using a CPU module, you must set the clock data comrectly at first.
3) In case that the data out of range of clock data is written in RTC, it may not work normally.

4) RTC may stop or occur error because of battery error. If new clock data is written in RTC, the error shall be

5) For more information about the time date modification by program, refer to the XGI Instructions user’s
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6.3 Remote Functions

CPU module may change operation by communication as well as by key switches mounted on the module. To operate it remotely, itis
necessary to set ‘REM’ switch (no. 2 dip switch of 4 pin dip switch) of the CPU module ‘ON’ and move ‘RUN/STOP’ switch to ‘STOP’
position.

1) Type of remote operation

(1) Operated by connecting XG5000 through USB or RS-232C port mounted in CPU module.
(2) Available to operate other PLC connected to the network of PLC in the state that XG5000 is connected to CPU module.
(3) The PLC operation is controlled by HMI software and other applications through the dedicated communication.

2) Remote RUN/STOP

(1) Remote RUN/STOP performs RUN/STOP when the deep switch of the CPU module is in the REMOTE position and the
RUN/STOP switch is in the STOP position.

(2) Itis convenient when CPU module is located at a position hard to control or when CPU module within control panel is to control
RUN/STOP function remotely

3) Remote DEBUG

(1) Remote DEBUG is the function to perform DEBUG operation in the state that deep switch of CPU module is in REMOTE
position and the RUN/STOP switch is in the STOP position. DEBUG operation means the function performed according to the
operation condition assigned for program operation.

(2) Convenient function in case of checking the execution state of program or the contents of each data from Debugging work.

4) Remote Reset

(1) Remote Reset is the function to reset a CPU module by remote operation in case that the error occurs in the place not possible to
operate a CPU module.
(2) This supports ‘Reset’ and “Overall Reset’ as like an operation by switch.

| 1) For operation method of Remote Function, please refer to ‘Online’ part from XG5000 user's manual.

5) Flash memory operation mode 1
(1) Whatis the flash operation mode? When the data in the program RAM (RAM) is damaged, it means operating with the
program back-up in the flash. If “Flash memory operation mode setting” is selected, operation starts after being transferred to the
program memory of the CPU module when the operation mode changes to RUN in restart or other modes.
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(2) Flash Memory Operation Mode Setting
Online — Set Flash Memory — Check the ‘Enable flash memory operation mode’ — Click OK.

When you click OK, “Saving flash memory program. .. "Window appears and the program is copied from the user program area
to flash.

Flash Memory Run Mode Setup |E|[Z|

State
Type: Internal 168B flazh memaory

Dizable flazh memary operation mode
Select

(%) nable flash memory run mode

() Dizable flash memary run maode
Info.

Alwayz copies [backup] the program to PLC flash
mermary after pragram download or anling editing.

Alzo copies the program ta flagh memary when this
dialog iz clozed.

[ OF. l [ Cancel ]

Saving flash memory program...

= Saving flazh memary prograr. ..
i

Enables flash memory operation mode

If flazh operation mode i dizabled, program will not be
copied ta flazh memarny.

67 | LSELECTRIC
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1) Initial mode is Disable flash memory run mode.
2) Set Enable flash memory run mode at once, it keeps the mode On until change to Off on the XG5000.
3) Change of the flash memory operation mode is available regardless of RUN/STOP Mode.

4) Flash memory operation mode setting is On in the XG5000 online menu in case of flash memory operation mode
setting after program debugging is completed with the flash memory operation mode setting Off.

5) In the case of online modification in the state of “Flash memory operation mode”, the changed program is applied
upon restart only when the program is normally written to the flash memory. If the PLC is restarted before the
program is saved in the flash memory, it operates with the flash memory program which saved before error
instead of the changed program.

6) If the flash memory operation mode is changed from off to on, the flash memory operation mode is applied only
when the flash memory write is completed. If the PLC restarts before the program write is complete, the “flash
memory operation mode” is canceled.
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(3) Flash memory operation method

If you want to change the restart or operation mode the PLC system to RUN, depending on the setting of the flash operation
mode, it works as follows.

Flash Memory Operation

Mode Setting Operation contents

If contents of the flash memory and program memory is different or if the contents of
ON program memory is damaged due to decreasing in the battery voltage, then operation
after downloading the program stored in the flash memory to program memory.

The CPU recognizes that there is no program in the flash memory and operates with the

OFF program stored in the internal RAM.

(4) The saving data in flash memory mode

CPU Mode Saved data

Local Ethernet Parameter
Communication parameter
Program change

Basic parameter

Local Ethernet Parameter
Stop Communication parameter
Special parameter
Automatic variable
Comment

Program change
Automatic variable
Comment

Run

Modificatio
n during run




Chapter 6 Functions of CPU Module

6.4 Forced I/O On/Off Function

The forced I/O function is used to tum On/Off I/O areas by force regardless of the results of program execution.

6.4.1 Forced I/O setup Method

Click ‘Forced I/O setup’ in online mode.

Forced /0 Setup

Move address
Forced input: () Enable (3) Disable
Base: Slat: Forced output: () Enable (%) Dizable
Force 140 Setting device list

& Fleg [ nput @0utout b ) [(Deeteal | [ Sekotal | [ 0k | [ Concel |

To set Forced I/O, select the proper flag of a contact and data check box of data.
To set“1”, select the flag and data of a bit and then and then select a flag

To set“0”, select a flag only, not the data comesponding to the bit.

The setting is applied when forced input or output is enabled.

For further information of setting method, please refer to the XG5000 user’'s manual

1) The Forced I/O setting is only available for the local I/O module.
2) It can not be set in remote I/O module (Smart I/O module).

3) The "CHK LED” is tumed On if Forced I/O is selected.

4) The set forced I/O is kept even if a new program is downloaded.

LSE . ecrric | 6-10
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6.4.2 Forced On/Off Execution Point and Execution Method

(1) Forced Input
Input replaces the data of contact point set as forced On/Off from the data read in input module at the time of input refresh with the
forced setting data and updates the input image area. Therefore, the user program operates with actual input data and with forced
setting data.

(2) Forced output
Output replaces the data of contact point set as forced On/Off from the data of output image area having the operation result, at the
time of output refresh after completion of user program operation execution, with the forced setting data and makes prints in output
module. In case of output other than input, the data of output image area does not change by forced On/Off setting.

(3) Notices in using forced 1/O function
* |t work from the time of setting each I/O ‘Enable’ after setting the forced data.
* Although the actual /O modules are not equipped, the forced input can be set.

* Even if there are power Off -> On, operation mode change, program downloading and operation by reset key, previous On/Off setting
data is keptin CPU module. Forced I/O data shall be cleared when operating Overall reset.

* Even in Stop mode, Force I-O data is not removed.

* To set new data from the beginning, it is necessary to deselect all settings of /O by using’ Delete All' option.

6.5 Direct I/O Operation

By refreshing I/O contact by means of ‘DIREC _IN, DIREC_OUT function, it can be conveniently used when directly reading the state of
input contact while a program is being executed to use for operation or directly outputting operation results to input contacts.

1) For further information of DIREC _IN, DIREC_OUT function, please refer to XGl Insfruction manual.
2) When DIREC _IN, DIREC_OUT Function is used, the value is applied immediately and it is prior to Forced I/O.
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6.6 Saving Operation History |

There are 4 types of operation history; error history, mode conversion history, power down history and system history.
The occurrence time, frequency, operating details of each event are saved in the memory and you can conveniently monitor the data
through XG5000. Operation history is kept saving in PLC unless it is deleted by XG5000 etc.

6.6.1 Error History
It saves the error history occurred during operation.
 Save the error code, date, time, error details.
e Save up t0 2,048 EA.
o Automatic release in case memory backup is broken by battery voltage falling.

6.6.2 Mode Conversion History
It saves the information on the changed mode and time when changing the operation mode.
» Saves the date, time, mode conversion contents
e Save up to 1,024 EA.

6.3.3 Power Shutdown History
It saves the time that the power is on or off with ON/OFF information.
o Save ON/OFF information, date and time
e Save up to 1,024 EA.

6.6.4 System History
It saves the operation history of the system occurred during operation.
 Save the date, time and operation change contents
¢ Save XG5000 operation information and key switch change information
o Save momentary power failure and network operation status
e Save up to 2,048 EA.

PLC history - NewPLC @EI

Error Log || Mode Lag || Shut down Log Syztemn Log

Index = Date Time Caontents A
44 206912-31 250403347  Overal reset, »G5000
245 20691231 2504:09.385 RS-232C, OK, Connect
=1 2069-12-31  25:04:09.201  ‘Write, Basic pararneter
= 2069-12-31  25:04:09.681  ‘wiite, [/0 parameter
= EH] 206312-31  25:04:09.462  ‘'wirite, Program
E249 208912-31  25:04:09.208  ‘white, Basic parameter
B 50 2069-12-31  25:04:09.703  WWrite, [/0 parameter
B 51 206312-31  25:04:09.485  ‘wirite, Program
BE52 20070516 153612410 RS-232C, OK, Disconnect
B253  2007-0516 153830898 RS-232C, OK, Connect
Ea54 2007-08-16  15:44:22.882  Momently shut-down
B 55 2007-05-16 15:44:28.643  Momently shut-down
BE56 20070516 154441807 RS-232C. OK, Connect
=17 2008-05-16 155727399 Copies data to flash memary, Start
=] 2008-05-16  15:58:02148 Copies data ta flazh memary, End
i R 75

2005-05-16 Flash memory run mode, Enable 2
< >
Save ] [ Cloze l

1) The saved information will not be deleted before selecting the menu from XG5000 to delete.
2) If the index number saved is over 100, select Read All to check previous history.
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6.7 External Device Error Diagnosis

This is the flag provided so that the user can detect the error of extemnal device and realize the stop and waming of system easily. By using
this flag, it enables to indicate the error of extemnal device without preparing the complicated program and monitor the error position without
XG5000 or source program.

1) Detection and classification of external device eror

(1) The error of external device is detected by the user program and classified by critical error that needs to stop the PLC operation and
minor error (waming) that continues the PLC operation and only indicates the error state, according to the contents of detected error.
(2) For critical emror, * ANC_ERR flag' is used and for minor error, ©° ANC_WAR flag’ is used.

2) Detecting critical error of extemal device

(1) If a critical error of extemal device is detected in a user program, it writes the error type according to error type defined in a system flag
‘ANC_ERR’ and tum On CHK_ANC_ERR flag. Then it checks at the completion of a scan program. At the moment, if a fault is
displayed, it is displayed in * ANNUN_ER’ of * CNF_ER’, which is the representative error flag. Therefore the PLC tums off every
output module (depending on the output control setting of basic parameter) and it has the same error status with PLC fault detection.
At the moment, P.S LED and ERR LED are On.

(2) If the error occurs, the user can find the cause of error by using a XG5000 or by monitoring * ANC_ERR flag'.

(3) Totum off ERR LED and P.S LED , which are On by critical error flag of extemal device, it is necessary to reset the PLC or tum it off

and on again.
B Example)
] error_detecth _CHE_AMC_
on MOVE ERR
1+ %— EM ENMO {0
4 4 I 0OUTE _AMC_ERR

3) Detecting minor error of extemal device

(1) If a minor error of extemnal device is detected in a user program, it writes the error type according to error type defined in a system flag
‘ANC_ERR’ and tum On CHK_ANC_WAR flag. If a waming is displayed by checking at the time of completion of the scan program,
‘ ANNUM_WAR of * CNF_WAR’, which is the representative system waming flag, is On. At the moment, P.S LED and CHK LED
are On.

(2) If a waming occurs, a user can check the causes by using XG5000. Altematively, a user can check the causes by directly
monitoring° ANC_WAR ' flag.

(3)When CHK _ANC WAR flag is OFF, P.S LED and CHK LED are off and the display of *° ANNUN_WAR on‘ CNF_WAR'is reset.

Example)
| tow_fault_det _CHE_ANC_
b MLVE WAR
|1 EN END {3
20 1IN OUT} _AMC_waR
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6.8 Fault Mask Function |

6.8. 1 Applications and Operations

o Fault Mask is the function to continue the program execution even if the module error occurs during operation. The module assigned
as Fault Mask shall be operated normally before error occurs.

o [f the error occurs in the module where the Fault Mask is set, the corresponding module stops the operation but the whole system
continues the operation.

o If the module error occurs during operation, CPU module will set the error flag and the front “PS LED” shall be “on”. If connecting
XG5000, you can see the error state.

6.8. 2 Fault Mask Setting Method
o Fault mask can be set by the online menu of XG5000. For the details, please refer to the XG5000 user's manual.

o Fault mask cannot be set by a program. Only fault mask flag monitoring is possible by program.
(Refer to Appendix 1 Flag List)

6.8. 3 Release of Fault Mask

The Fault Mask is released only by the following methods.
o Setting release from online menu of XG5000.
o Releasing by overall reset.
¢ Automatic release in case memory backup is broken by battery voltage falling.

The Fault Mask shall not be released in the following cases. Please be careful
o Power Off —» On
¢ Change of operation mode
o Program download
» Operation of reset key (However, if it is longer than 3 seconds, release it)
¢ Data clear

If releasing the Fault Mask in the state that error flag of CPU module is not deleted even if the cause of error occurrence is
removed, the system stops. Before releasing the Fault Mask flag, check the state of error flag.
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6.9 1/0 Module Skip

6.9.1 Applications and Operations

I/O module skip function is a function to exclude a designated module from operation during operation. For the assigned module, it is
disabled to update I/O data or diagnose the error from the assigned moment. It is allowed to use only in case of temporary operation
excluding the error part.

6.9. 2 Setting Method and I/O Data Processing

olt can be set at the unit of /O module.
(For further information of setting method, please refer to the XG5000 user’'s manual)

*As Input (1) image area stops input refresh, it keeps the value before skip setting. But, at this time. it is effective to operate the image by
forced On/Off.

o Actual output of output module shall be OFF in case of skip setting but output (Q) image area is changed according to the user
program operation regardless of skip setting. Itis not allowed to operate output value of output module by forced On/Off after skip
setting.

o The execution of skip function is same when using direct I/O function.

6.9. 3 Release of Skip Function

The skip of /O module shall be released only by the same method as setting.
o Setting release from online menu of XG5000.
¢ Releasing by overall reset.
o Automatic release in case memory backup is broken by battery voltage falling.

The Fault Mask shall not be released in the following cases. Cares should be taken.
o Power Off —» On
* Change of operation mode
¢ Program download
o Operation of reset key (However, if it is longer than 3 seconds, release it)
o Data clear

1) When releasing a skip, if the error occurs in the corresponding module, the system may stop. Release the skip while the
fault mask is set to confirm the normal operation of the module, and then release the skip.
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6.10 Changing Module during Operation |

XGK system enables to change the module during operation. But, as the change of module during operation may occur the abnormal
operation of whole system, special attention should be taken. Just follow the procedure assigned in this user's manual.

6.10. 1 Notices in Using

oNot allowed to change the base and power module.

¢ Some part of communication module (XGL-PMEA, XGL-DMEA) needs the network setting (Sycon used) for communication.

e In case of module change, match the joint part of the lower part of base and module correctly before inserting. A wrong insertion may
cause system down.

6.10. 2 Replacing modules
There are 2 kinds of module change method.

(1) Using “Module changing wizard” of XG5000.
For further information, please refer to the XG5000 user’'s manual.

(2) Module replacement can be performed using the switch of the CPU module.

(1) Set “Module change switch (M. XCHG)’ in front of CPU module as right (ON).
2) Remove the module. (PS LED is On)
3) Install a new module. (PS LED is Off when successfully installing a module).
4) Check whether a new module successfully operates.
5) Move the “Module Replacement Switch (MXCHGY)’ to the left(Off)

~ o~~~

(3) Amodule can be also manually replaced by using XG5000.

(1) Set fault mask to a slot to replace a module by XG5000.

(2) Set skip to a slot to replace a module by XG5000.

(3) Replace a module.

(4) Release the skip setting of a part by XG5000.

(5)Check the operation (by detail error flag: please refer to Appendix 1)

If there is a problem with the replacement module and you want to replace it with another module again, you must follow the
procedure from (1) again.
(6) Release fault mask and restore to the normal operation.

1) During this process, the /O module operating on the same base may momentarily generate erroneous data.
2) Other modules on the same base may be faulty due to an abnormality in the replaced module. It is safe to set a fault
mask on the entire device.

1) When replacing the module, take safety into consideration and cut off the load power before implementing it.
2) When replacing the input module, consider the designation of the input image status using forced On/Off, efc.

/" Warning

When installing the module, it may cause an abnormal operation if the lower connection is not mounted on the base
completely.
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6.11 /0 No. Allocation Method

The allocation of /O No. is to give the address to the /O terminal of each module in order to read the data from input module and print the
data to output module when performing the operation.

The I/O number allocation is related with base number, slot position and module type. The number is allocated by the fixed method in the
XGI-CPUU.

To view the examples, please refer to “2.3 Basic System.”

6.12 Program Modification during Operation

Itis available to modify program or some parameter without stopping the control operation during PLC operation.
For further information, please refer to XG5000 user’s manual.

The items available to modify during operation are as below.

o Modify program
* Modify communication parameter

Basic parameters and IO parameters cannot be modified during operation. If parameter modification is necessary, modify it
after stopping the operation.

|6.13 Local Ethernet function (XGI-CPUUN)

XGI-CPUUN can carry out the functions of Ethernet server using internal local Ethernet function without extra Enet I/F module.

6.13.1 Local Ethernet Parameter Settings

Make a new in project. Then user can see Local Ethernet Parameters as shown below figure.

4 i) NewPLC(XGI-CPUUN)-Offline
-."gy Global/Direct Variables
a-[#% Parameter

- Basic Parameter
.. 1/O Parameter
...... E Local Ethernet Parameter
4 -2 Scan Program

> [B] MewProgram
..... User Function/Function Block
..... User Data Type
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If user selects Local Ethemet Parameter item, Local Ethernet Parameter setting window will be displayed.

Basic Settings

TCF/IP settings

Huost table settings
[] Enable host table

IP address:

Subnet maek: IF Address

Gateway:

Reception waiting time: 15 sec(Z - 255)

Retransmission time-out: 100 {1 - 600)"10ms

Mo. of Dedicated Connections: |3 1-4)

Driver{zerver) settings

Driver:

(1) TCP/IP setting

Modbus Settings

To use the Local Ethernet function, user should set the parameters.

Classification

Content

IP address Set the IP address to be assigned to the CPU module as a server.
* Precautions: There can be a communications disruption if you set more than 2 servers
as asame IP
s Value necessary to check if destination station is on the same network of the applicable
ubnet mask station
Gateway IP address of Gateway or Router to transmit/receive data through the public network or

a network different from the network where the applicable FEnet module is included.

Receive Standby time(sec)

If there is no request during the specified time from the host PC or HMI(Human Machine
Interface) connected for dedicated communication, it will end the dedicated service
connection regardless of normal ending procedures supposing that the higher level
system is with error. This time is used in dedicated service to reset the channel when
any error occurs on the destination station or the cable is disconnected. (available range
is 2 ~ 255 sec)

Retransmission time(10ms)

It is the time it takes CPU to send a data to the destination station if the destination
station does not answer the data sent by applicable station during setting time.
(available range is 10 ms ~ 6000 ms)

* Precautions: Retransmission time-out should be set depending on the network
situation. If the setting time is too long, it takes a long time to resend a data in case of
data missing. This will deteriorate the network performance. But if the setting time is too
short, there is a chance to make a frequent disconnection or increase the load to the
network.

No. of Dedicated
Connections

Number of TCP dedicated services accessible at a time. (Up to 4 can be set)

LSELE CTRIC |
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(2) Driver (Server) setting
Classification Content
XGT server It is set when operated as dedicated communication server.

Modbus TCP/IP server It is set when it operates as the Modbus server driver.

(3) Host table setting
Classification Content
Access allowed to applicable module of IP address registered in host table.
Enable host table

Unregistered client (IP address) is prohibited from connection when enabled.

6.13.2 Local Ethernet Connection with XG5000

After finishing Local Ethernet Parameter settings, download the settings to the CPU, then user can connect to XG5000.
Select Online Settings and set the options as shown below figure.

Select XG5000 connection setting and select the following options for connection option setting.

Online Settings - NewPLC 2

Connection settings

Type: Ethernet ] Settings...
Depth: | Local(CPU) W View
General

Timeout interval: 5 = s
Retrial times: 1 = times

Read [ Write data size in PLC run mode
{IMormal (@) Maximum

* Send maximum data size in stop mode.

Connect Cancel

After that, press the Set button to display the detailed setting screen as shown below. Enter the IP address of the local Ethernet
parameter previously set and click OK. Also, if you click the Find IP button, you can see the IP information currently available for access.

Details ?
Ethemet
Set IP address
IP address:
Scan IP oK Cancel
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6.13.3 Local Ethernet Connection with XGT Server

Set the Local Ethernet Parameters as shown below figure. User can use it as a XGT Server (LS ELECTRIC dedicated Protocol

Communication).

Local Ethernet Parameter

Basic Settings
TCP/IP settings
IF address: 165 . 186 .
Subnet mask: 255 | 258
Gateway: 165 . 186
Reception waiting time: 15
Retransmission time-out: 100
Mo. of Dedicated Connections: | 3
Driver(server) settings
Driver: HGT Server

6.13.4 Local Ethernet Connection with TCP / IP Server

Host table settings
247 . 100 ] Enable host table
. 255 . 0 IP Address
1

L7

zec(? - 255)

{1 -600)*10ms

1-4)

W
Defautt OK Cancel

If the driver (server) setting is set to Modbus TCP/IP server as below in the local Ethernet parameter, it operates as a Modbus server at
the request of the client using Modbus protocol.

Local Ethernet Parameter

Basic Settings
TCP/IP settings Host table settings
IP address: 165 . 186 . 247 _ 100 [ Enable host table
Subnet mask: 235 235 .55 . 0 IP Address
7

Gateway: 165 . 186 . 247 . 1
Reception waiting tima: 15 sec(Z - 255)
Retransmission time-out: 100 {1 - 600)y"10ms
MNo. of Dedicated Connections: | 3 (1-4)
Drriver(server) settings
Driver: MODEUS TCP/IP Server

Modbus Settings

Default QK Cancel
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Below figure is about Modbus settings.

Modbus Settings
Bit read area Address: %IX0.0.0
Bit write area Address: %(X0.0.0

Word read area Address: | YeMWO

Word write area Address: | YeMW 100

OK Cancel

1) Modbus TCP/IP server connection function allows RST packet transmission depending on the network condition. (TCP/IP
protocol) So the user devices connecting to CPU module should have RST packet process.

2) Connection to user devices can be disconnected for retransmission time-out. Retransmission time-out = retransmission time-out
value(set in the Local Etheret Parameter window) x 30ms

3) Too much Network loads can affect a scan time. So user should consider appropriate network loads for CPU scan time.

6.14 Transmit/receive bandwidth expansion: Backplane common RAM expansion (XGI-CPUUN)

XGI-CPUUN can expand the common RAM of the backplane using the system option function to enable large-capacity data exchange.

6.14.1 Parameter setting for sending/receiving bandwidth expansion between CPU/modules

If you create a new project in XG5000, you can see basic parameter items as below.

4 i) NewPLC{XGI-CPUUN)-Offline
' Global/Direct Variables
a-[#% Parameter

- Basic Parameter
.. 1/O Parameter
...... T Local Ethernet Parameter
48] Scan Program

> f8] MewProgram
..... User Function/Function Block
..... User Data Type

6-21
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If you select the basic parameter parameter item and click the system option tab, the following setting window appears.

Basic Parameter Setting ? X

Basic Operation Settings  Retain Area Setup  Error Operation Settings  System Options

Set the PLC system properties.

4+ Backplane Control
Expansion Of Sending/Receiving Bandwidth Between ..,  Disable

Disabled by default. Therefore, if you want to use the Bandwidth Extension feature, you must select Enabled.
Basic Parameter Setting ? X

Basic Operation Settings Refain Area Setup  Error Operation Settings  System Options

Set the PLC system properties.

4+ Backplane Control
Expansion Of Sending/Receiving Bandwidth Between ., Enable [~
Disable
Enable

Expansion Of Sending/Receiving Bandwidth Between CPU/Modules

Set the bandwidth for data trangmission/reception between CPU and module, When bandwidth extension is used, the
amount of data that can be processed per scan increases, but the fluctuation range of scan time may increase, A resetis
required to apply the changed settings,

LSE ecrric | 6-22
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6.14.2 Check the current CPU/module transmit/receive bandwidth is extended in the PLC
information

After completing the parameter setting of 6.14.1 for sending/receiving bandwidth expansion between PUs/modules normally, after

downloading to the CPU, you can check if the sending/receiving bandwidth has been expanded in the performance tab of Read PLC
Information.

A CPU reset must be performed in order for the bandwidth extension to take effect.
- Initial state not applied

PLC B - LSPLC

CPU el HIZHES PLCAIA 88

MEER
28 LHE
CPU EF KEI-CPUUMN
CPUHA Wer, 2,00
CPURE =5
QC ~203 ]
CPU &l et
A3 =
EE e st XEh000
ZHH 2= CFF
ZH == OFF
U2 5 AE OFF
oz 0r3 QOFF
RST/Overall RST RICH OFF/OFF
D.CLR/Overall D,CLR R OFF/0FF
CPU/RS [HHE =hE QFF
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| ]

- The state in which parameter settings have been applied. After applying, be sure to reset the CPU.

PLC HE - LSPLC

CPU ds HZHS PLICAA &

MERE]
FE LHE
CPU EF KEI-CPUUN
CPUHA Wer, 2,00
CPUEE =)
OE AgF] [ ]
CPU &HEH H
HE 2 =3
OC HzEh 4 A G000
e OFF
ZHH == OFF
ol/=8 5 A7 OFF
D& 013 OFF
RST/Overall RST XIS OFF/OFF
D.CLR/Owverall D.CLR & OFF/0FF
CPU/ES (|9 =5 S

1) Even if the function setting of CPU/module transmission/reception bandwidth expansion (backplane common RAM expansion)
function setting of the basic parameter is changed, if the CPU is not reset, the setting value is not reflected in the PLC

information and operates in the previous mode.
2) The function can be checked when using the communication module. (XGF-EFMTB V8.70 or later)

3) Smart expansion is possible up to 127 stations.
4) When applying the function, the scan time may increase. Caution should be exercised when applied to systems that are

sensitive to scan time.
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Chapter 7 1/0 Module

7.1 Cautions for Selecting Module

Here describes the notices when selecting digital /O module used for XGl series.

(1) For the type of digital input, there are two types such as current sink input and current source input.
For DC input module, as the wiring method of external input power varies according to such input type, consider the
specification of input connecting device when selecting.

(2) Max. Simultaneous input point depends on the module type. It depends on the input voltage and ambient
temperature. Be sure to check specifications of input module before use.

(3) In case that open/close frequency is high or it is used for conductive load open/close, use Transistor output module or
triac output module as the durability of Relay Output Module shall be reduced.

(4) For output module to run the conductive (L) load, max. open/close frequency should be used by 1second On, 1
second Off.

For output module, in case that counter timer using DC/DC Converter as a load was used, Inrush current may flow in a
certain cycle when it is ON or during operation. In this case, if average current is selected, it may cause the failure.
Accordingly, if the previous load was used, it is recommended to connect resistor or inductor to the load in serial in
order to reduce the impact of Inrush current or use the large module having a max. load current value.

Resistance  Load Inductor Load

_\/\/\/\__O— e (56 O\
Output Output O
module module

(6) For output module, fuse is not possible to change. This is to prevent of burnout of external wiring in case of short
circuit of module output. This may not protect output module. In case that output module is destroyed in error mode
except short circuit, fuse may not work.
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(7) Relay life of Relay output module is shown as below.
Max. life of Relay used in Relay output module is shown as below.

(@)
8 100 N
S AR WA
o \\
(@)
50
8 N\
;o N
X 20 \
3 N\
=
§ 10 \‘\ AC 125V
2 N\~
% \} 0C 30V Resistive
Zz Y A 250V
0.5 1 2 3 5 10 100
Open/close current(A)

(8) XGK terminal block is not allowed to use solder less terminal attached with sleeve. The clamped terminals suitable for terminal strip are as
follows. (JOR 1.25-3:Daedong Electricity).

E_Dmmﬂlﬂ_@:: E.Dmmolﬁl-__l_}}_:

(9) The cable size connected to terminal block should be twisted pair 0.3~0.75 mr, thickness less than 2.8 mm. As cable

varies the allowable current by insulation thickness, cares should be taken.

(10) The attachment torque of fixed screw of module and the screw of terminal block should be within the range as below.

Attachment part Attachment Torque range
I/O module terminal block screw (M3 screw) 42 ~ 58 N-cm
I/O module terminal block fixed screw (M3 screw) 66 ~ 89 N-cm

(11) Transistor output module (XGQ-TR4A, XGQ-TR8A) has Thermal Protector Function.
Thermal Protector Function is the protection function for overload and overheats.
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7.2 Digital Input Module Specification

7.2.1 8 point DC24V Input Module(Source/Sink type)

Type DC input module
Specifications XGI-D21A
Input point 8 points
Insulation method Photo coupler insulation
Rated input voltage DC24V
Rated input current About4 mA
Operation voltage range DC20.4~28.8V (within ripple rate 5%)
Input Derating None

On voltage / On current

DC19V or higher / 3 mA or higher

Off voltage / Off current DC11Vorless/1.7 mAorless
Input resistance About 5.6 kQQ
) Off > On 1ms/3ms/5ms/10ms/20ms/70ms/100ms(set by CPU parameter) default: 3ms
Response time
On — Off 1ms/3ms/5Sms/10ms/20ms/70ms/100ms(set by CPU parameter) default: 3ms

Dielectric withstanding voltage

AC560V rms/3 Cycle (Altitude 2,000m)

Insulation resistor

10 MR or higher by insulation resistor

Common method

16 point/COM

Proper cable size

Twisted pair 0.3~0.75 m¢ (external diameter 2.8mm or less)

Applicable solderless terminal

R1.25-3 (not allowed to use a sleeve attached compressed terminal.)

Current consumption (mA)

20mA

Operating indicator

Input On LED On

Exteral connection method

9 point terminal block connector (M3 X 6 screw)

Weight

0.1kg

Circuit configuration

Terminal Contact

point
name

block

TB1

TB2

TB3

DC5V
Photocoupler TBS
LED TB6
P TB7
EE: - : TBS
Internal

TB4

TB9

Q
V[OIN|o o~ |w(Nd|=| o

circuit

*COM:TB9

N
NI

N "Il‘ "ll‘
NI INANIA

N "Il‘ "ll‘ "Il‘
NI INANIANIA

e




Chapter 7 I/0 Module

7.2.2 16 point DC24V Input Module(Source/Sink type)

Type DC input module
Specifications XGI-D22A
Input point 16 points
Insulation method Photo coupler insulation
Rated input voltage DC24V
Rated input current About4 mA
Operation voltage range DC20.4~28.8V (within ripple rate 5%)
Input Derating None

On voltage / On current

DC15V or higher / 3 mA or higher

Off voltage / Off current DC12V orless/ 1.7 mAorless
Input resistance About 5.6 kQQ
, Off - On 1ms/3ms/5Sms/10ms/20ms/70ms/100ms(set by CPU parameter) default: 3ms
Response time
On — Off 1ms/3ms/5ms/10ms/20ms/70ms/100ms(set by CPU parameter) default: 3ms

Dielectric withstanding voltage

AC560V rms/3 Cycle (Altitude 2,000m)

Insulation resistor

10 MQ or higher by insulation resistor

Common method

16 point/COM

Proper cable size

Twisted pair 0.3~0.75 m¢ (external diameter 2.8mm or less)

Applicable solderless terminal

R1.25-3 (not allowed to use a sleeve attached compressed terminal.)

Current consumption (mA)

30mA

Operating indicator Input On LED On
External connection method 18 point terminal block connector (M3 X 6 screw)
Weight 0.12kg
Circuit configuration Terminal Cogﬁct
9 block P
name
TB1 0
TB2 1
DC5V TB3 2 ) 4]
B Photocoupler TB4 3 L-EE [:_iE]
] N LED TB5 4 j‘j—
S g ! TB6 5 “ul QOIS
' TB7 6 e e
== 06
L 6 Z Internal B8 7 W_EE
| TB9 8 e e
....... i TB10 9 rnlots
....... 1 |
TB11 10 gLEE
DC24V “oc| NI [‘ n]
TB12 11 o] -EE QD
* . 11D
COM: TB17 TB13 12 opi_ [‘-H
TB14 13 =ED &
TB15 14 __.}__g N1
TB16 15 —
TB17 COM
TB18 NC

-4
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7.2.3 16 point DC24V Input Module(Source type)

7-5

Type DC input module
Specifications XGI-D22B
Input point 16 points
Insulation method Photo coupler insulation
Rated input voltage DC24V
Rated input current About4 mA
Operation voltage range DC20.4~28.8V (within ripple rate 5%)
Input Derating None

On voltage / On current

DC19V or higher / 3 mA or higher

Off voltage / Off current DC11Vorless/ 1.7 mAorless
Input resistance About 5.6 kQQ
, Off - On 1ms/3ms/5Sms/10ms/20ms/70ms/100ms(set by CPU parameter) default: 3ms
Response time
On — Off 1ms/3ms/5ms/10ms/20ms/70ms/100ms(set by CPU parameter) default: 3ms

Dielectric withstanding voltage

AC560V rms/3 Cycle (Altitude 2,000m)

Insulation resistor

10 MQ or higher by insulation resistor

Common method

16 point/COM

Proper cable size

Twisted pair 0.3~0.75 m¢ (external diameter 2.8mm or less)

Applicable solderless terminal

R1.25-3 (not allowed to use a sleeve attached compressed terminal.)

Current consumption (mA)

30mA

Operating indicator Input On LED On
External connection method 18 point terminal block connector (M3 X 6 screw)
Weight 0.12kg
Circuit configuration Terminal Cp?(r;itriCt
block name
TB1 0
TB2 1
TB3 2 ®
TB4 3 > @
gl b
DC5V gg ‘5‘ o
81 Photocoupler LD TB7 6 %
) TB8 7 N[V
! TB9 8 i@
Internal TB10 9 e AL
circuit TB11 10 E@
TB12 11 = ED
TB13 12 E@
TB14 13 & EoE
*COM: TB17 TB15 12 |ﬂ—
TB16 15 [ 1
TB17 COM
TB18 NC
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7.2.4 32 point DC24V Input Module(Source/Sink type)

Type DC input module
Specifications XGI-D24A
Input point 32 points
Insulation method Photo coupler insulation
Rated input voltage DC24V
Rated input current About4 mA
Operation voltage range DC20.4~28.8V (within ripple rate 5%)

Input Derating

Refer to the below Derating diagram.

On voltage / On current

DC19V or higher / 3 mA or higher

Off voltage / Off current DC11Vorless/ 1.7 mAorless
Input resistance About 5.6 kQQ
, Off - On 1ms/3ms/5Sms/10ms/20ms/70ms/100ms(set by CPU parameter) default: 3ms
Response time
On — Off 1ms/3ms/5ms/10ms/20ms/70ms/100ms(set by CPU parameter) default: 3ms

Dielectric withstanding voltage

AC560V rms/3 Cycle (Altitude 2,000m)

Insulation resistor

10 MQ or higher by insulation resistor

Common method 32 point/COM
Proper cable size 0.3 mr
Current consumption (mA) 50mA
Operating indicator Input On LED On
Extermnal connection method 40 point connector
Weight 0.1kg
- . Contact Contact
Circuit configuration No Point No Point
B20 0 A20 16
B19 1 A19 17
oGV 59)
P B18 2 A18 18 820 A20
9 B2 Totocoupler 19 | O a9
0—<—|EI—T—< LED B17 3 A7 19 Big |© 9| as
é Rl ! : Ble| 4 |A6| 20 g7 |9 0|
S s | P Internal B15 5 A15 | 21 °° 1o oA
- oou] e circuit Bt4 | 6 | A4 | 22 | |09 ue
T
L B3| 7 |A3| 23 o ool i
b2V Bl2| 8 |[A12| 24 et | o of Al
*COM : B02, B01,A02, A01 B11 9 A1 25 gg)g oo
%0 B1o| 10 | A0 | 26 oo | 0 o ace
80 \ Boo | M | A9 | 27 ool
Onrate 70 » DC28.8v BO8 12 A08 28 805 g g A0S
%) Bo7 | 13 | A07 | 29 o 00 o
50 B | 14 | A0 | 30 B2 | o | A2
801 AO1
40 BO5 | 15 | AO5 | 31 L
0O 10 20 40 50 55 B04 NC A04 NC
Ambient Temperature(°C) B03 NC A03 NC
Derating diagram B02 | COM | A02 | COM
BO1 | COM | A01 | COM
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7.2.5 32 point DC24V Input Module (Source type)

=7

Type DC input module
Specifications XGI-D24B
Input point 32 points
Insulation method Photo coupler insulation
Rated input voltage DC24V
Rated input current About4 mA
Operation voltage range DC20.4~28.8V (within ripple rate 5%)

Input Derating

Refer to the below Derating diagram.

On voltage / On current

DC19V or higher / 3 mA or higher

Off voltage / Off current DC11Vorless/ 1.7 mAorless
Input resistance About 5.6 kQQ
, Off - On 1ms/3ms/5Sms/10ms/20ms/70ms/100ms(set by CPU parameter) default: 3ms
Response time
On — Off 1ms/3ms/5ms/10ms/20ms/70ms/100ms(set by CPU parameter) default: 3ms

Dielectric withstanding voltage

AC560V rms/3 Cycle (Altitude 2,000m)

Insulation resistor

10 MQ or higher by insulation resistor

Common method 32 point/COM
Proper cable size 0.3 mr
Current consumption (mA) 50mA
Operating indicator Input On LED On
Extermnal connection method 40 point connector
Weight 0.1kg
_ . Contact Contact
Circuit configuration No Point No Point
B20 0 A20 16 r\
DC5V B19 1 A19 17 g0 12 9 a0
0 e Photocoupler B18 2 A18 | 18 B19 |0 0| 19
° __ LED B17 3 A17 | 19 oo :1“73
g B16 4 A6 | 20 g6 19 °| e
3 M nternal BI5| 5 [A15] 21 15 |0 o| A5
*om | circuit B14| 6 | A4 22 Bl4 |5 o Al4
d B13 [ o A18
ooy B13 7 A13 23 B12 | o o] A12
B12 8 A12 24 B | o of All
. . 810 A10
COM : B02, B01,A02, A01 B11 9 AN 25 o gg oo
Q0 B10 10 A10 26 808 | o o A0e
B07 AO7
80 \ B09 1 A09 27 506 g g 206
70 Dc2ggy | BO8 | 12 | A08 | 28 o5 | 0 01 s
(B/n rte o b BO7 13 A07 29 B0t 1o of A%
A, BoS | 14 |A06| 30 | oo looll>
40 BO5 | 15 | A5 | 31 801 °/° ot
B04 NC A4 NC
0 10 20 40 50 55 B03 NC A03 NC
Ambient Temperature(°C) B0O2 | COM | A02 | COM
Derating diagram BO1 COM | A01 COM
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7.2.6 64 point DC24V Input Module (Source/Sink type)

Type DC input module
Specifications XGI-D28A
Input point 64 points
Insulation method Photo coupler insulation
Rated input voltage DC24V
Rated input current About4 mA
Operation voltage range DC20.4~28.8V (within ripple rate 5%)
Input Derating Refer to the below Derating diagram.
On voltage / On current DC19V or higher / 3 mA or higher
Off voltage / Off current DC11V orless/ 1.7 mAorless
Input resistance About 5.6 kQ2
, Off - On 1ms/3ms/5ms/10ms/20ms/70ms/100ms(set by CPU parameter) default: 3ms
Response time
On — Off 1ms/3ms/5ms/10ms/20ms/70ms/100ms(set by CPU parameter) default: 3ms
Dielectric withstanding voltage AC560V rms/3 Cycle (Altitude 2,000m)
Insulation resistor 10 MR or higher by insulation resistor
Common method 32 point/COM
Proper cable size 0.3 mr
Current consumption (mA) 60mA
Operating indicator Input On, LED On (32 point LED On by switch operation)
Extermnal connection method 40 point connectorx2ea
Weight 0.15kg
- . Contact Contact Contact Contact
Circuit configuration No Point No Point No Point No Point
1B20 0 1A20 16 2B20 32 2A20 48
Desv 1 49
1B19 1A19 17 2B19 33 2A19
0 Photocoupler '\
P i 1 LED 1B18 2 1A18 | 18 | 2B18 | 34 [ 2A18 | 50 | g |© ©) a0
T o o]
g Rexfl 1B17 3 1A17 19 2817 35 2A17 51 i‘é ‘; o 2‘12
L Z l Internal 1B16 4 1A16 20 2B16 36 2A16 52 Bi7 g g A7
_ .ﬂM___*— circuit 1B15 5 1A15 21 2B15 37 2A15 53 [P 10 o|"E
BIS | o o A5
At 1B14 6 1A14 2 2814 38 2A14 54 (814 | g o A4
DC24v . B13 A13
A Switching 1B13 7 1A13 23 2B13 39 2A13 55 B12 g g Al2
B® circuit 1B12 8 1A12 24 2B12 40 2A12 5 | oo loofn!
- 0o
*COM: 1B02,1B01 A: 0~ 31Display 1B11 9 1A 25 2B1 41 2A11 57 B09 | 0 o A%®
2802, 2B01 . . 808 A8
B:32~63Display | 110 10 1A10 26 2B10 42 2A10 58 807 g o o7
1B09 1 1o | 27 |2moo| 43 |2a00| s |5 [oo|’
oo
%0 1808 12 1A08 28 2B08 a4 2A08 60 ggg 0 0 28‘3‘
80 ™
70 N N 1B07 13 1A07 29 2B07 45 2A07 61 |02 [© O] A
On rate AN N 00
(" 60 14 B01 / AO1
(%) 50 1B06 1A06 30 2B06 46 2A06 62
40 :
° D88 gos | 15 |1a05| 31 | 2805 | 47 | 205 | 63
2 1B04 NC 1A04 NC 2B04 NC 2A04 NC
0 10 20 0 4 D 1B03 NC 1A03 NC 2B03 NC 2A03 NC
Ambient temperature(°C)
o 1B02 COM 1A02 NC 2B02 COM 2A02 NC
Derating diagram
1B01 COM 1A01 NC 2B01 COM 2A01 NC
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7.2.7 64 point DC24V Input Module (Source type)

Type DC input module
Specifications XGI-D28B
Input point 64 points
Insulation method Photo coupler insulation
Rated input voltage DC24V
Rated input current About4 mA
Operation voltage range DC20.4~28.8V (within ripple rate 5%)
Input Derating Refer to the below Derating diagram.
On voltage / On current DC19V or higher / 3 mA or higher
Off voltage / Off current DC11V orless/ 1.7 mAorless
Input resistance About 5.6 kQ2
, Off - On 1ms/3ms/5ms/10ms/20ms/70ms/100ms(set by CPU parameter) default: 3ms
Response time
On — Off 1ms/3ms/5ms/10ms/20ms/70ms/100ms(set by CPU parameter) default: 3ms
Dielectric withstanding voltage AC560V rms/3 Cycle (Altitude 2,000m)
Insulation resistor 10 MR or higher by insulation resistor
Common method 32 point/COM
Proper cable size 0.3 mr
Current consumption (mA) 60mA
Operating indicator Input On, LED On (32 point LED On by switch operation)
Extermnal connection method 40 point connectorx2ea
Weight 0.15kg
- . Contact Contact Contact Contact
Circuit configuration No Point No Point No Point No Point
1B20 0 1A20 16 2B20 32 2A20 48
DC5V 1B19 1 1A19 17 | 2B19 33 2A19 49
0 Photocoupler 1B18 2 1A18 18 2B18 34 2A18 50 ’\
L1820 LED 80 [© © a0
1B17 3 A7 | 19 | 2B17 | 35 | 2A17 | 51 g9 19 O arg
00
1B16 4 1A16 | 20 | 2B16 36 2A16 52 B8 1 o A8
Internal B17 00 A17
circuit 1B15 5 1A15 | 21 2B15 37 | 2A15 53 816 | o o A6
B4 6 |1A14| 22 |2814| 38 |2A14| 54 oo oM
00
. Display B1B| 7 1A13 | 23 | 2B13| 39 |2A13| 55 O Y I
B}o— SW'Fch{ftlg 1B12 8 1A12 | 24 | 2B12| 40 |2A12| 56 Bt | g Al
Circur
- B1 | 9 |[1AM| 25 |2B11| 41 |2a1 | 57 oo ool he
+COM: 1B02, 1801 A: 0~ 31 Display s |0 © re
12802, 2801 B a2~ G3Dkply | B1O| 10 |1A10| 26 2810 | 42 |2A10| 58 2 1o of A
1B09 1 1A09 27 2B09 43 2A09 59 B06 g g A0B
90 1808 | 12 | 1A08| 28 |2B08| 44 | 2a08| 60 ol I R
80 N N g3 |© ©f acs
Onratel SN[ Nbpcoay | 1807 | 13 [ 1A07 | 29 [ 2BO7 | 45 | 2407 | 61 ol Y s
(%) 50 DC264V| 1806 | 14 | 1A06 | 30 | 2B06 | 46 | 2406 | 62 g0t |© 2 wor
40 DC28.8V L
:238 1B05 15 1A05 31 2B05 47 2A05 63
0 10 20 30 40 5055 1B04 NC 1A04 NC 2B04 NC 2A04 NC
Ambient temperature(°C) 1B03 NC 1A03 NC 2B03 NC 2A03 NC
Derating diagram 1B02 COM 1A02 NC 2B02 COM 2A02 NC
1B01 COM 1A01 NC 2B01 COM 2A01 NC

79
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7.2.8 16 point AC110V Input Module

Type
Specifications

AC Input module

XGI-A12A

Input point

16 points

Insulation method

Photo coupler insulation

Rated input voltage

AC100-120V(+10/-15%) 50/60 Hz(+3 Hz) (distortion rate < 5%)

Rated input current

About 8 mh (AC100,60 Hz), About 7 mh (AC100,50 Hz)

Inrush current

Max. 200 mA 1 ms (AC132V)

Input Derating

Refer to the below Derating diagram.

On voltage / On current

ACB8OQV or higher / 5 mA or higher (50 Hz, 60 Hz)

Off voltage / Off current AC30V or lower /1 mA or lower (50 Hz, 60 Hz)
Input resistance About 12 k(60 Hz), About 15 k(50 Hz)
. Off - On 15 ms or less(AC100V 50 Hz,60 Hz)
Response time
On — Off 25 ms or less(AC100V 50 Hz,60 Hz)

Dielectric withstanding voltage

AC1780V rms/3 Cycle (Altitude 2,000m)

Insulation resistor

10 MQ or higher by insulation resistor

Common method

16 point/COM

Proper cable size

Twisted pair 0.3~0.75 m¢ (external diameter 2.8mm or less)

Applicable solderless terminal

R1.25-3 (not allowed to use a sleeve attached compressed terminal.)

Current consumption (mA)

30mA

Operating indicator

Input On LED On

External connection method

18 point terminal block connector (M3 X 6 screw)

Weight 0.13kg
ircui ; Terminal Con.ta ct
Circuit configuration block point
name
TB1 0
besv TB2 1
PLeD TB3 2
Internal TB4 3
circuit TB5 4
TB6 S
ACHOV = -
*COM : TB17 — :
90 TB9 8
80 TB10 9
70 AC120V TB11 10
(OO/:)rate 60 TB12 1
50 AC132V TB13 12
% TB14 13
0 10 20 40 50 55 TB15 14
Ambient temperature("C) B16 15
Derating diagram TB17 COM
TB18 NC
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7.2.9 8 point AC220V Input Module

7-11

Specifications

Model name AC Input Module

XGI-A21A

Input point

8 points

Insulation method

Photo coupler insulation

Rated input voltage

AC100-240V(+10/-15%) 50/60 Hz (3 Hz) (distortion rate < 5%)

Rated input current

About 17 mA (AC200,60 Hz) , About 14 mA (AC200,50 H)

Inrush current

Max. 500 mA 1 ms (AC264V)

Input Derating

Refer to the below Derating diagram.

On voltage / On current

ACB80V or higher /5 mA or higher (50 Hz, 60 Hz)

Off voltage / Off current AC30V or lower / 1 mA or lower (50 Hz, 60 Hz)
Input resistance About 12 k(60 Hz), About 15 k€50 Hz)
, Off > On 15 ms or less(AC200V 50 Hz,60 Hz)
Response time
On — Off 25 ms or less(AC200V 50Hz,60Hz)
Dielectric withstanding voltage AC2830V rms/3 Cycle (Altitude 2,000m)

Insulation resistor

10 MQ or higher by insulation resistor

Common method

8 point/COM

Proper cable size Twisted pair 0.3~0.75 m¢ (external diameter 2.8mm or less)
Applicable solderless terminal R1.25-3 (not allowed to use a sleeve attached compressed terminal.)
Current consumption (mA) 20mA
Operating indicator Input On LED On
Extermnal connection method 9 point terminal block connector (M3 X 6 screw)
Weight 0.13kg
o . Terminal Contact
Circuit configuration .
block point name
TB1 0
81 Photocoupler bcsv ¢ B2 1
o0—— LED
g ® 83 2
LB B Y PV <
7 B8 Internal 2 r° NIv
00— -
VS 4 *— croutt 185 5 F
TB6 | _o 4]
AC110/220V
TB7 6 s
*COM:TB9
B8 7 S e
37 4gC TBO com | |t 5
0 N o[BS
80 \ | AC240V B B moT NI
70 ) ) o
Onrate - - SO [: :]
%) 60 \ 1
50 N\ | Ac264v - -
40 } - -
0O 10 20 30 40 5055 ) )
Ambient temperature(°C) - -
Derating diagram - -
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7.2.10 8 point AC220V Input Module (Isolated contact point)

Model name
Specifications

AC Input Module

XGl-A21C

Input point

8 points

Insulation method

Photo coupler insulation

Rated input voltage

AC100-240V(+10/-15%) 50/60 Hz(+3 Hz) (distortion rate < 5%)

Rated input current

About 17 mh (AC200,60 Hz) , About 14 mA (AC200,50 Hz)

Inrush current

Max. 500 mA 1 ms (AC264V)

Input Derating

Refer to the below Derating diagram.

On voltage / On current

ACB80V or higher /5 mA or higher (50 Hz, 60 Hz)

Off voltage / Off current AC30V or lower /1 mA or lower (50 Hz, 60 Hz)
Input resistance About 12 k)(60 Hz), About 15 k(50 Hz)
. Off > On 15 ms or less(AC200V 50 Hz,60 Hz)
Response time
On — Off 25 ms or less(AC200V 50Hz,60Hz)

Dielectric withstanding voltage

AC2830V ms/3 Cydle (Altitude 2,000m)

Insulation resistor

10 MR or higher by insulation resistor

Common method

1 point/COM

Proper cable size

Twisted pair 0.3~0.75 m¢ (external diameter 2.8mm or less)

Applicable solderless terminal

R1.25-3 (not allowed to use a sleeve attached compressed terminal.)

Current consumption (mA)

20mA

Operating indicator Input On LED On
External connection method 18 point terminal block connector (M3 X 6 screw)
Weight 0.13 kg
Circuit configuration Terminal block Contact point
name —
TB1 0 XGI—-A21C
0 Photocouper DC5V © TB2 COMO
0——(
5 .y LED @ TB3 1
! TB4 COM1 . @ ]
B2 1 Internal TB5 2 EZ_E T
CoMmo ircuit
AC110220V clreu TB6 COoM2 g: E g
TB7 3 [g’: E Ca—
g TB8 COM3 E: ]
" 5
37°C  49°C TB9 4 P E 7
90 VT TB10 com4 o= Er—
80 -
TB11 5 o= [ s
AC240V
Onrate TB12 COM5 g: E 2
%) \C TB13 6 o 1
50 AC264V TB14 COM6 B
40 TB15 7 B3 -
0 10 20 30 40 50 55 TB16 com? il L G =
Ambient temperature(°C) TB17 NC
Derating diagram TB18 NC
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7.3 Digital output module specification

7.3.1 8 point relay output module

7-13

Type
Specification

Relay output module

XGQ-RY1A

Output point

8 points

Insulation method

Relay insulation

Rated load voltage/current

DC24V 2A(resistive load) / AC220V 2A(COSY = 1)

Min.load voltage/current

DC5V, 1mA

Max. load voltage/current

AC250V 2A, DC125V 2A

Off leakage current

0.1mA (AC220V, 60Hz)

Max. On/Off frequency 3,600 times/hr
Surge absorber None
Mechanical 20 millions times or higher

Rated load voltage / Current 100,000 times or more

life span Electrical AC200V / 1.5A, AC240V / 1A (COSY = 0.7) 100,000 times or higher
AC200V / 1A, AC240V / 0.5A (COSY = 0.35) 100,000 times or higher
DC24V /1A, DC100V/0.1A (L, R =7ms) 100,000 times or higher

Response | Off >On 10ms or less

time On — Off 12ms or less

Common method

1 point/ 1COM (isolated contact point)

Current consumption

260mA (when all point On)

Operating indicator

Output On, LED On

External connection method

18 point terminal block connector (M3 X 6 screw)

Weight 0.13kg
Circuit configuration Terminal ngitr?td
block | -
TB1 0
TB2 | COMO
TB3 1 o
DC5V TB4 | comt i
TB5 2 Tl
LED TB6 | COM2 L@—% a
TB7 3 L%E Sl
W T B8 | COM3 | |f g0
l PO TB9 4 I__@m _EE [: :]
TB10 | COM4
Internal TI o TB11 5 IIIE_
clrcuit &Y TB12 | COM5 3=
N TB13 6 @ [:_*;]
1814 | come | |Co @D
TB15 7 =
TB16 | COM7 [ 1
TB17 NC
TB18 NC
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7.3.2 16 point relay output module

Type
Specification

Relay output module

XGQ-RY2A

Output point

16 points

Insulation method

Relay insulation

Rated load voltage/current

DC24V 2A(resistive load) / AC220V 2A(COSY = 1)

Min.load voltage/current

DC5V 1mA

Max. load voltage/current

AC250V 2A, DC125V 2A

Off leakage current

0.1mA (AC220V, 60Hz)

Max. On/Off frequency 3,600 times/hr
Surge absorber None
Mechanical 20 millions times or higher

Rated load voltage / Current 100,000 times or more

life span Hlectrical AC200V / 1.5A, AC240V / 1A (COSY = 0.7) 100,000 times or higher
AC200V / 1A, AC240V / 0.5A (COSY = 0.35) 100,000 times or higher
DC24V /1A, DC100V/0.1A (L, R =7ms) 100,000 times or higher

Response Off > On 10ms or less

time On — Off 12ms or less

Common method 16 point/ 1COM

Current consumption

500mA (when all point On)

Operating indicator

Output On, LED On

External connection method

18 point terminal block connector (M3 X 6 screw)

Weight 0.17kg
Circuit configuration Terminal ngitr?td
block name
TB1 0
DCSV TB2 1
LED TB3 2 —
TB4 3 m e
TB5 4 mm_
TB6 5 o Sl
L TB7 | 6 =D [: :]
! TB8 7 ol oo
Interal I L AN
tern: TB9 8 [l D
circuit i TB10 9 . @
TB11 10 | i
1B TB12 11 st
| S s
TB13 12 e e
COM @_ TB14 13 ';',\_-ﬁ EB
TB15 14
Ac220v TB16 15
TB17 | COM
*COM:TB17 TB18 NC
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7.3.3 16 point Relay Output Module (Surge Killer Type)

7-15

Type
Specification

Relay output module

XGQ-RY2B

Output point

16 points

Insulation method

Relay insulation

Rated load voltage/current

DC24V 2A(resistive load) / AC220V 2A(COSY = 1)

Min.load voltage/current

DC5V 1mA

Max. load voltage/current

AC250V 2A, DC125V 2A

Off leakage current

0.1mA (AC220V, 60Hz)

Max. On/Off frequency

3,600 times/hr

Surge absorber Varistor (387 ~473V), C.R absorber
Mechanical 20 millions times or higher

Rated load voltage / Current 100,000 times or more

life span Electrical AC200V / 1.5A, AC240V / 1A (COSY = 0.7) 100,000 times or higher
AC200V /1A, AC240V / 0.5A (COSY = 0.35) 100,000 times or higher
DC24V /1A, DC100V/0.1A (L, R =7ms) 100,000 times or higher

Response Off - On 10ms or less

time On — Off 12ms or less

Common method 16 point/ 1COM

Current consumption

500mA (when all point On)

Operating indicator

Output On, LED On

External connection method

18 point terminal block connector (M3 X 6 screw)

Weight 0.1%g
Circuit configuration Terminal CSSﬁCt
block name
TB1 0
TB2 1
-y TB3 2 w8
TB4 3 @
oD TB5 4 Q7
TB6 5 O &
TB1 L TB7 6 QTS
] B
\1[/
Internal | 8 TB10 9 Em@ E5
circuit U TB11 10 EE@ s
TB16 TB12 11 L Sl
TB13 12 Em@ e
. TBI4 | 13 | [tLIE |§'@
@— TB15 | 14
TB16 15
*COM : TB17 817 COM
' TB18 NC
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7.3.4 16 point triac output module

Type Triac output module
Specification XGQ-SS2A
Output point 16 points
Insulation method Photo coupler insulation
Rated load voltage AC 100-240V (50 /60 Hz)
Max. load voltage AC 264V
Max. load current 0.6A /1 point4A/1COM
Min. load current 20 mA

Off leakage current

25mA (AC 220V 60 Hz)

Max. Inrush current

20A/cycle or less

Max. voltage drop (On)

AC 1.5V orless(2A)

Surge absorber

Varistor (387 ~473V), C.R absorber

Response | Off = On

1ms or less

ime On — Off

0.5 Cycle + 1ms or less

Common method

16 point/ 1 COM

Current consumption

300 mA (when all point On)

Operating indicator

Output On, LED On

External connection method

18 point terminal block connector (M3 X 6 screw)

Weight 0.2kg
Circuit configuration Terminal ngitr?td
block |
TB1 0
oV o TB2 1
TB3 2 o I ]
" | s | (S
TB5 4 @ E:'*%
™1 [ TB6 5 o el
e TB7 6 =/ [:_*;]
TB8 7 iy [
Internal TB9 8 E$@ [‘—H
circuit TB10 9 (=] 04 [‘ .]
[L] \NID
me [T TB11 | 10 EE@
B TB12 11 wr NI
TB13 12 me S 60
com () TB14 13 %ﬁ @
TB15 14 e
Aczov TB16 15
TB17 | COM
*COM: TB17 TB18 NC
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7.3.5 16 point transistor output module (Sink type)

=17

Type TR output module
Specification XGQ-TR2A
Output point 16 points
Insulation method Photo coupler insulation
Rated load voltage DC 12V /24V
Load voltage range DC 12V /26.4V
Max. load current 0.5A/1 point, 4A/ 1COM
Off leakage current 0.1mA or less

Max. Inrush current

4A/ 10 ms or less

Max. voltage drop (On)

DC 0.3V or less

Surge absorber

Zener diode

Fuse

4Ax%2ea(no change) (fuse shutdown capacity:50A)

Fuse cutoff indication

Yes (when fuse cutoff, LED tum On and transmit the signal to CPU)
External power supply Off, not detected Fuse cutoff

. Off > On 1ms orless
Response time —
On — Off 1ms or less(Rated load, resistive load)
Common method 16 point/ 1COM
Current consumption 70mA (when all point On)
External power Voltage DC12/24V + 10% (ripple voltage 4Vp-p or less)
supply Current 10mA or less (DC24V connection)

Operating indicator

Output On, LED On

External connection method

18 point terminal block connector

Weight 0.11kg
o . Terminal Con.ta ct
Circuit configuration block point
name
TB1 0
TB2 1
0C5V TB3 2
= R s mal =
-EE (10
TB6 S @
] TB7 6 @
Internal [;[ 8 B8 7 @
circuit TB9 8 = [M4IN
— —4 et [T 1o TB10 0 @
TB11 10 =60 i
. 817 TB12 11 IS5 s
@ Fuse TB13 12 @
—N °°"'—I2L TB14 13
,a perza TB15 14
&) *COM:TB18 TB16 15
TB17 DC24V
TB18 COM
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7.3.6 32 point transistor output Module(Sink type)

Type TR output module
Specifications XGQ-TR4A
Qutput point 32 points
Insulation method Photo coupler insulation
Rated load voltage DC 12V /24V
Load voltage range DC10.2~26.4V
Max. load current 0.1A/1 point, 2A/ 1COM
Off leakage current 0.1mA orless
Max. Inrush current 0.7A/10ms or less
Max. voltage drop (On) DC 0.2V orless
Surge absorber Zener diode
. Off > On 1ms or less
Response time
On — Off 1ms or less(Rated load, resistive load)
Common method 32 point/ 1COM
Current consumption 130mA (when all point On)
External power Voltage DC12/24V + 10% (ripple voltage 4Vp-p or less)
supply Current 10mA or less (DC24V connection)
Operating indicator Input On LED On
External connection method 40 Pin Connector
Cable size 0.3 mm
Weight 0.1kg
Circuit configuration No Contact No Contact
Point Point
B20 0 A20 16
B19 1 A19 17 B20 ’o\o A20
B18 2 A18 18 Big |9 Of A9
DC5V B17 3 A17 19 B18 g g A18
B16 4 A16 20 B17 A7
20
LED = [ L] B15 5 A15 21 B16 g g 212
_ B14 6 Al4 22 o ool h
Internal B13 7 A13 23 B13 oo A13
cireuit | (¥ B12 8 A12 24 | e |° 0| e
B11 9 A1 25 B8N Al
— A05 o0
(L B10 10 A10 26| 70 |gof A0
B01, Bo2 B09 1 A09 27 s 19 © e
B08 12 A08 28 g7 |9 ©| no7
com BO7 13 A07 29 aos | © O s
1l )
1 B06 14 AOB 30 B05 |5 o] A%
De1224v BO5 15 A05 31 o ol e
B04 NC A04 NC a2 |9 °| a2
*COM : A02,A01 00
B03 NC A03 NC B01 A01
B02 DC12/ AQ02 COM L
BO1 24v A01 COM
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7.3.7 64 point transistor output module (Sink type)

Type TR output module
Specifications XGQ-TRSA
Output point 64 points
Insulation method Photo coupler insulation
Rated load voltage DC 12V /24V
Load voltage range DC 12.2~26.4V
Max. load current 0.1A/1 point, 2A/ 1COM
Off leakage current 0.1mA or less
Max. Inrush current 0.7A/10ms or less
Max. voltage drop (On) DC 0.2V orless
Surge absorber Zener diode
, Off > On 1ms or less
Response time
On — Off 1ms or less(Rated load, resistive load)
Common method 16 point/ 1COM
Current consumption 230mA (when all point On)
Common method 32 point/COM
External power Voltage DC12/24V + 10% (ripple voltage 4Vp-p or less)
supply Current 10mA or less (DC24V connection)
Operating indicator Input On, LED On (32 point LED On by switch operation)
External connection method 40 point connectorx2ea
Cable size 0.3 mnt
Weight 0.15kg
Circuit configuration No Contact No Contact No Contact No Contact
Point Point Point Point
1B20 0 1A20| 16 |2B20| 32 |2A20| 48 \
DC5V 1B19 1 1A19 17 2B19 33 2A19 49 820 22 A0
1B18 2 1A18 18 2B18 34 2A18 50 B19 A19
LED 1820 I'C
B 1B17 3 1A17 19 2B17 35 2A17 51 B8 33 A1
B16] 4 [1At6] 20 [2B16| 36 [2A16] 52 | °7|oo|%)
Internal 1B15| 5 [1A15] 21 |2B15| 37 [2A15| 53 | . |oo| .’
circuit 2 1B14| 6 1A14] 22 [2B14| 38 [2A14| 54 | gg Al
1B13 7 1A13 23 2B13 39 2A13 55 B13 A13
2A05 I—I_:I
] 1B12 8 1A12 24 2B12 40 2A12 56 B12 g 2 Af2
18024801 1B11 9 1A11 25 2B11 41 2A1 57 Bl [ of A
2802,2801 1B10| 10 |1A10| 26 [2B10| 42 [2A10| 58 | o0 |o o|l°
1B09 1 1A09 27 2B09 43 2A09 59 gos 19 © aos
Display |0~ A 1B08 | 12 [1A08| 28 [2BOB| 44 |2A08| 60 | e |0 of
switching °B COM 4 | 1B07 13 1A07 29 2B07 45 2A07 61 B06 | § o] A%
circuit | A:0~31Disor DC1224V 1BO6 | 14 [1A06| 30 |2B06| 46 |2A06| 62 ggj 00 :gj
TRy 1B05| 15 [1A05[ 31 [2B05| 47 [2A05[ 63 | . |0 0| s
B: 32~ 63 Display 1B04 NC 1A04 NC 2B04 NC 2A04 NC g2 |© 9 a2
1B03 NC 1A03 NC 2B03 NC 2A03 NC 801 :;& A0
1B02 | 12/24v | 1A02 2B02 | 1904y | 2A02
*COM : 1A02, 1A01 COM1 COM2
2A02, 2A01 1B01 DC 1A01 2B01 DC 2A01
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7.3.8 16 point transistor output module (Source type)

Type TR output module
Specification XGQ-TR2B
Output point 16 points
Insulation method Photo coupler insulation
Rated load voltage DC 12V /24V
Load voltage range DC 12.2~26.4V
Max. load current 0.5A /1 point, 4A/ 1COM
Off leakage current 0.1mAorless

Max. Inrush current

4A/10ms or less

Max. voltage drop (On)

DC 0.3V or less

Surge absorber Zener diode
Fuse 4Ax%2ea(no change) (fuse shutdown capacity:50A)
Fuse cutoff indication Yes (when fuse cutoff, LED tum On and transmit the signal to CPU)
. Off > On 1ms or less
Response time —
On — Off 1ms or less(Rated load, resistive load)
Common method 16 point/ 1COM
Current consumption 70mA (when all point On)
External power Voltage DC12/24V + 10% (ripple voltage 4Vp-p or less)
supply Current 10mA or less (DC24V connection)

Operating indicator

Output On, LED On

Exteral connection method

18 point terminal block connector

Weight 0.12kg
Terminal Contact
Circuit configuration block point
name
TB1 0
1
DG5SV B2
B3 2
LED ™ [ 1L }— | TB4 3 E%—
T8B5 4 s
0
In.tern'al — TB6 5 |_|_—_|m_
circuit [;! 187 6 Eﬁ
TB8 7 HalEy b
— [B16 1] ¢ Tgo 8 s o
>~ 4 mh|&h
St
TB10 9 % e E@ Q[
. S com b TB11 10 IIJ";@ [: :]
@ Fuse bei2/24v TB12 " % @ @
1
TB18 TB13 12 |ﬂ_
ia TB14 13 I
=i *COM : TB17 TB15 14
TB16 15
B17 COM
TB18 ov
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7.3.9 32 point transistor output module (Source type)

Type TR output module
Specifications XGQ-TR4B
Output point 32 points
Insulation method Photo coupler insulation
Rated load voltage DC12V/24V
Load voltage range DC 12.2~26.4V
Max. load current 0.1A/1 point, 2A/ 1COM
Off leakage current 0.1mA orless
Max. Inrush current 4A/10ms or less
Max. voltage drop (On) DC 0.3V orless
Surge absorber Zener diode
Off - On 1ms orless
Response time
On — Off 1ms or less(Rated load, resistive load)
Common method 32 point/ 1COM
Current consumption 130mA (when all point On)
External power Voltage DC12/24V + 10% (ripple voltage 4Vp-p or less)
supply Current 10mA or less (DC24V connection)
Operating indicator Input On LED On
External connection method 40 Pin Connector
Cable size 0.3 m
Weight 0.1kg
Circuit configuration No Contact No Contact
Point Point
B0 | o |A0]| 16 ) "
B1I9 | 1 [ A9 17 | oo |00 e
DC5V B18 2 A18 18 B18 g g A8
B20 |_| B17 3 A17 19 B17 A17
LE LL B16 | 4 | A6 20 | s [0 o
B15 5 A15 21 BI5S | o of A1®
Internal = B14 | 6 | A4 | 22 | 5 |oofAH
circuit B13 A13
ﬁ! B13 7 A13 23 i 199 ar
B12 8 A12 24 st 1©° ar
— B11 9 AN |25 | &0 |oof A0
B10 10 A10 26 809 A9
1 21— [Boe [ 1 [ A | 27 oo o6 s
com II . B08 12 A08 28 g5 |© °| ace
[0}
DC12124V BO7 13 A07 29 805 g of 25
BO6 14 A06 30 B4 | o] A4
A02.A01 BOS | 15 | AO5 [ 31 | 8% |5 o|"®
BO4 [ NC | A04 [ NC | %% |o o/
*COM: B02,B01 | BO3 | NC | A03 | NC L
B02 AQ02
Bot | M [Tao1| &
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7.3.10 64 point transistor output module (Source type)

Type TR output module
Specifications XGQ-TR8B
Output point 64 points
Insulation method Photo coupler insulation
Rated load voltage DC 12V /24V
Load voltage range DC 12.2~26.4V
Max. load current 0.1A/1 point, 2A/ 1COM
Off leakage current 0.1mA or less
Max. Inrush current 4A/10ms or less
Max. voltage drop (On) DC0.3Vorless
Surge absorber Zener diode
Response time Off = On 1ms orless
On — Off 1ms or less(Rated load, resistive load)
Common method 32 point/ 1COM
Current consumption 230mA (when all point On)
Common method 32 point/COM
Extemal power Voltage DC12/24V £ 10% (ripple voltage 4Vp-p or less)
supply Current 10mA or less (DC24V connection)

Operating indicator

Input On, LED On (32 point LED On by switch operation)

Exteral connection method

40 point connectorx2ea

Cable size 0.3 mmt
Weight 0.15kg
Circuit configuration No Contact No Contact No Contact No Contact
Point Point Point Point
DC5V 1B20 0 1A20| 16 |2B20| 32 |2A20| 48 o\o
1B19 1 1A19 | 17 [ 2B19| 33 | 2A19| 49 |80 | |
LED B8] 2 [1A18] 18 |2B18| 34 |2A18] 50 |.°|o ol
1B17 3 A7 19 |2B17 | 35 [2A17| 51 |, [0 of Ly
1B16 4 1A6] 20 [2B16] 36 [2A16] 52 @i |© | A
Internal 0O
1B15 5 1A15 ] 21 [2B15] 37 [2A15] 53 |eis |, ofas
circuit 1B14 6 1A14] 22 | 2B14| 38 [2A14| 54 B4 |g of A
1B13 7 1AMM3] 23 [2B13| 39 [2A13] 55 ;2 00 QB
2A05 1B12 8 A2 24 [2B12] 40 [2A12] 56 00
CH EBi [ o [1A11] 25 |2811| 41 [2an| 57 %) ool
com 1B10 10 1A10 26 2B10 42 2A10 58 B09 gg A09
—|Dcm4|—v 1B09| M 1A09 | 27 [ 2B09 | 43 [2A09| 59 |[eos | o nce
1B0g8| 12 [1A08| 28 |2B08| 44 |2A08| 60 Sgg 00 :g;
207 201 1807 | 13 [1A07| 29 |2BO7| 45 [2A07| 61 |[_ . |oof’,
= s o
N 1B06| 14 [1A06] 30 [2B06| 46 [2A06| 62 |gos|© ©f s
Disply  —o° 1B05| 15 [1A05[ 31 [2B05| 47 |[2A05| 63 |ems gg £03
Switching ©B scom: 18021801 | 1B04 | NC [1A04| NC [2B04| NC [2A04 | NC &2 | oo
o o 28022801 | 1B03 | NC [1A03| NC [2B03| NC |2A03[ NC |[® | _~ A
Tt | A:0-31 displaying 1B02 1A02 2802 2A02
B: 32~63 displaying 1801 COM 1A01 ov 2B01 COM 2A01 ov
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7.3.11 8 point transistor output module (isolated contact point)

Type TR output module
Specification XGQ-TR1C
Output point 8 points
Insulation method Photo coupler insulation
Rated load voltage DC12V/24V
Load voltage range DC 12.2~26.4V
Max. load current 2A/ 1 point
Off leakage current 0.1mAorless
Max. Inrush current 8A/10ms or less
Max. voltage drop (On) DC 0.3V orless
Surge absorber Zener diode
. Off > On 3msorless
Response time —
On — Off 10ms or less(Rated load, resistive load)
Common method 1 point/ 1COM
Current consumption 100mA (when all point On)
Operating indicator Output On, LED On
External connection method 18 point terminal block connector
Weight 0.11kg
Circuit configuration Tebmﬂal Conr:aaﬁgomt
TB1 0 XGO-TRIC
B2 COMO
B3 1
—
TB1 TB4 COM1 =
LED L TB5 2 = TP
- FE% % TB6 CoM2 ] A
TB7 3 Eﬁl S —
Yy ¥ = "
Infemal (r ¥ cow_ TB8 COM3 I*f'_ 4"
cireuit [~ > > > o TB9 4 |
y . - I TB10 com4 el 1B
T8I L Al
J » TB11 5 memfly |
) ! * TB12 COMS5 el E
(x ¥ com | TB13 6 = b
| - ! TB14 COM6 [T — E_
0C12/24v . h
TB15 7 e | S
TB16 com? 2 =
TB17 NC
TB18 NC
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7.4 Digital /0 hybrid module specification

7.4.1 32 point (DC Input - Transistor Output) I/O hybrid module

XGH-DT4A
Input Output
Input point 16 points Output point 16 points
Insulation method Photo coupler isolation Insulation method Photo coupler isolation
Rated input voltage DC 24v Rated load voltage DC 12V / 24V
Rated input current About4 mA Load voltage range DC 12.2~26.4V

Operation voltage range

DC20.4~28.8V (ripple rate < 5%)

Max. load current

0.1A/1 point, 1.6A/1COM

Dielectric withstanding voltage | AC560Vrms/3Cycle(altitude: 2000m) | Off leakage current 0.1mAorless
On voltage/On current DC19V or higher / 3 mA or higher Max. Inrush current 0.7A/ 10 ms or less
Off voltage/Off current DC11Vorless/1.7 mAorless Surge absorber Zener diode
Input resistance About 5.6 kQ2 Max. voltage drop (On) DC 0.2V orless
1ms/3ms/5ms/10ms/20ms/70ms/
Off— On 100ms Off— On 1ms or less
Response (set by CPU parameter)Default:3ms | Response
time 1ms/3ms/5ms/10ms/20ms/70ms/ time 1 ms or less
On — Off 100ms On — Off ot
(set by CPU parameter)Default:3ms (Rated load, resistive load)
Common method 16 point/COM Common method 16 point/ 1COM

Operating indicator

LED ON when input is ON

Operating indicator

LED ON when output is ON

Current consumption (mA)

110mA (when all points On)

External connection method

40 Pin connectorx1ea

Weight 0.1kg
Circuit Extemal
Input DC5V No Contact No Contact
0 B2 Photocoupler Point Point
e . LED B0 | 0 | A0 | 16
& i B19 1 A19 17
15 Bos ) 2
. Tternal B18 A18 18 ,\
. B17 3 A17 19
com circuit Bo |9 ©) a2
I~ Ble | 4 [A6] 20 mo |0 0]
o B15 5 A15 21 pig |0 ©f a18
oo B14 | 6 | A4 | 22 Bi7 |0 01 a7
g6 |0 O ae
*COM : B02, BO1 B13 7 A13 23 B Og AlS
B12 8 A12 24 B | o o Au
Output B11 9 A1 25 S P e
B10 10 A10 26 Bl1 gg All
ooy N I o e ) F
%LED ﬂ’_m_ B08 12 A08 28 B08 Og A8
- o
Photocoupler BO7 13 AQ7 29 ggé 00 :gg
Internal | ] BOG | 14 | AOG | 30 2 o o| e
creuit | (¥ O BO5 | 15 | A05 | 31 boi |9 Of ot
— A5 14 B04 NC A04 | DC12/ Eg; 00 :gi
B03 NC A03 24V o1 |9 ©) a0t
MOANDS B02 coM A02 ov L
A02,A01 i BO1 AO1
DC12/24Vv
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7.5 Event Input Module Specification

7.5.1 Event Input Module (Source/Sink type)

7-25

Item

XGF-SOEA

Input point

32 point/COM

Insulation method

Photo coupler insulation

Memory size 1Mbit. Records 1Mbit event information (300 event information per XGF-SOEA module)
. Intemal time : PLC time
Event time . . .
External time : External time server time
. . Intemal time :1ms (precision : £2ms)
Resolution(Precision)

External time :1ms (precision : 0.5ms)

Rated input voltage

DC24V (DC 20.4 ~ 28.8V)

Rated input current

About 4mA

On voltage/On current

DC19V or more / 3 mA or more

Off voltage / Off current DC11Vorless/1.7 mAorless

Time 1~100ms
Input filter -

Mode Steady State, Integrating
Input chattering Counter: 2~127, Timer: 0.000~10.000 sec
Response | Of > On H/W delay(10.s: Normal) + Input filter time + Module processing time(1004s)
time On — Off H/W delay(84:s: Normal) + Input filter time + Module processing time(1004s)
Insulation resistor Insulation resistance 10 MQ or above (DC500V)

Internal current consumption(A)

0.7(MAX)

Operation display LED is on when input is on
External connection method 40 point connector
Size 27x98x90
Weight 0.2kg
Circuit configuration No Con.tact No Conpd
Point Point r\
B20 0 A20 16 0 12 ©) a0
Photocoupler ¢- DCSV B19 1 A19 17 B19 |0 O A9
— LED B18 2 A18 18 g1 |0 0| are
vEL B17 3 A7 19 et |0 o] A7
1y o s Hternal | B16 4 A16 20 BIG | 5 o] A6
o B15 5 A15 21 BIS |5 o] A1S
circuit B14 Al4
B14 6 A14 22 813 12 ©| s
DC24V B13 7 A13 23 g2 |© © A
*COM: B02,B01 B12 8 A2 | 24 et |0 of A
90 B11 9 A11 25 BIO 15 o] A0
80 \ B10 10 A10 26 ggg 00 282
B09 11 A09 27 oo
B07 A07
On rate \PC28.8Vi—g5g 12 A08 28 gos | © O] e
(%) BO7 13 | A7 29 g5 | 0 o f s
50 B06 14 A06 30 B04 15 o] A4
40 BO5 15 AO5 31 oo o
B04 RX+ A04 SG o1 19 ©) noi
0 10 20 30 40 5055 B3 | R | A03 | SG L
Ambient temperature(°C) B02 COM A02 COM
Derating diagram BO1 COM AO01 COM
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7.6 Smart Link

7.6.1 Module accessible to Smart Link

From digital /O modules used for XGT Series, the modules accessible to Smart Link are as follows.
32 point modules need a Connector (40 Pin x 1), 64 point modules need 2 connectors(40 Pin x 2)

Product name Specification No. of pins
XGI-D24A/B DC input 32 point module 40 pin connectorx1ea
XGI-D28A/B DC input 64 point module 40 pin connectorx2ea
XGQ-TR4A TR output 32 point module(sink type) 40 pin connectorx1ea
XGQ-TR8A TR output 64 point module(sink type) 40 pin connectorx2ea
XGQ-TR4B TR output 32 point module(source type) 40 pin connectorx1ea
XGQ-TR8B TR output 64 point module(source type) 40 pin connectorx2ea
XGF-SOEA Event input module 40 pin connectorx1ea
7.6.2 Smart Link Components

The company prepares smart link products for the convenience of using our Connector type /O modules.

For further information, please refer to the data sheet contained in a smart link product.
(Refer to 7.6.6 1to confirm the differences between TG7-1H40CA 1and 1TG7-1H40S)

Product name Cable Length of Cable
C40HF-05PB-1B 0.5m
C40HF-10PB-1B 1m
TG7-1H40S C40HF-15PB-1B 1.5m
C40HF-20PB-1B 2m
Terminal C40HF-30PB-1B 3m
board C40HF-05PB-1B 0.5m
TG7-1H40CA C40HF-10PB-1B 1m
(20Pin Common C40HF-15PB-1B 1.5m
assembled) C40HF-20PB-1B 2m
C40HF-30PB-1B 3m
C40HF-05PB-1 0.5m
C40HF-10PB-1 1m
g?rfkct'y;ﬁ*‘wp CAOHF-15PB-1 15m
Relay C40HF-20PB-1 2m
board CAOHF-30PB-1 3m
C40HF-05PB-XGP1 0.5m
R32C-PS5A-40P C40HF-10PB-XGP1 1m
(Source type)
C40HF-20PB-XGP1 2m
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7.6.3 Smart Link Mapping Table
@ : Module using 1ea Cable , @ : Module using 2ea Cable

XGT PLC (Digital 1/0 Module)
q q <
LS Smart Link Mapping Table ﬁng g E é g § g g: % g ué
Cable Description Sets 1 1 2 2 1 1 2 2 1 1

CA40HF-05PB-1B PLC,CABLE ASS'Y,40p-40p,0.5m 5 | @ | @ (1 1] (1 1]
gg CAOHF-10PB-1B PLC,CABLE ASS'Y,40p-40p, 1m 0| @@ (1 1] (1 1]
EEE. CAQHF-15PB-1B PLC,CABLE ASS'Y,40p-40p,1.5m 15| @ | @ (1 1] (1 1]
EE CA40HF-20PB-1B PLC,CABLE ASS'Y,40p-40p,2m 20 | @ | @ (1 1) (1 1)

CAQHF-30PB-1B PLC,CABLE ASS'Y,40p-40p,3m 0 | @ | @ (1 1] (1 1]
L |ceorFosPe- PLC,CABLE ASS'Y,40p-40p,0.5m o5 | @
g o |SHOHF-10PB 1 PLC,CABLE ASS'Y,40p-40p,m 10 | @
2 2 | C40HF-15PB-1 PLC,CABLE ASS'Y,40p-40p,1.5m 15 | @
8 [ca0HF-20PB-1 PLC,CABLE ASS'Y,40p-40p,2m 20 | @
N Pp— PLC,CABLE ASS'Y,40p-40p,3m 0 | @
L |CAOHF-O5PBGPT PLC,CABLE ASS'Y,40p-40p,0.5m 0.5 (1)
g | C4OHF-10PBAGP 1 PLC,CABLE ASS'Y,40p-40p,1m 1.0 (1)
9 3 |C40HF-15PB-XGP1 PLC,CABLE ASS'Y,40p-40p,1.5m 15
§ [ C40HF-20PBXGP1 PLC,CABLE ASS'Y,40p-40p,2m 2.0 (1)

CAOHF-30PB-XGP1 PLC,CABLE ASS'Y,40p-40p,3m 3.0

7.6.4 Smart Link Connection
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7.6.5 Smart Link Connection Diagram

(1) XGI-D24A/B

1) Applicable Smart Link

Product name Cable Length of Cable
C40HF-05PB-1B 0.5m
C40HF-10PB-1B m
TG7-1H40S C40HF-15PB-1B 1.5m
C40HF-20PB-1B 2m
Terminal C40HF-30PB-1B 3m
board
C40HF-05PB-1B 0.5m
TG7-1H40CA C40HF-10PB-1B 1m
(20Pin Common C40HF-15PB-1B 1.5m
assembled) C40HF-20PB-1B 2m
C40HF-30PB-1B 3m

2) Connection diagram (XGI-D24A/B)

(a) TG7-1H40S

LOCK O |oooooooooooooooooooo| LOCK
@ Il oooooooooooooooooo I

B1|B2|B3|B4|B5|B6|B7|B8| B9 (B10(B11|B12|B13|B14|B15|B16|B17|B18|B19|B20

Al | A2| A3| A4 | AS| AB| A7 | AB| A9 |A10]|A11 |A12|AT13|A14|A15|A16|A17[A1B|AT19]|A20

0 1 2 3 4 5 6 7 8 9 [ 10] 11|12 ] 13| 14 | 15 | NC | NC |cOM|COM

16 |17 | 18| 19| 20 ) 21 22| 23| 24| 25| 26| 27| 28 | 29| 30 | 31 | NC | NC |cCOM|COM
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(b) TG7-1H40CA

= . — . =
p— |'\H_/: E#DGDGDDUDCUCDGDGDDDDO#:E () f____\
:’-“\,' — 000000000 0C0DO000C0O0CO0 - ~,
gusk () - ()
i ) N |

B1||B2||B3 || B4||B5|/B6|/B7| B8 ||BY9|[B10(|B11||B12([B13||B14|(B15||B16(|B17||B18(|B19||B20

Common Contacts set1 Common Contacts set?

0 1 2 3 4 5 6 7 8 9 |10 11 ) 12| 13| 14 | 15 | NC| NC |[coM|CcoM

16 |17 | 18| 19| 20| 21| 22| 23| 24| 25| 26| 27 | 28| 29| 30| 31 | NC

NC |COM[COM
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(2) XGI-D28A/B

1) Applicable Smart Link

Product name Cable Length of Cable

C40HF-05PB-1B 0.5m

C40HF-10PB-1B m

TG7-1H40S C40HF-15PB-1B 1.5m
C40HF-20PB-1B 2m

Terminal C40HF-30PB-1B 3m

board

C40HF-05PB-1B 0.5m

TG7-1H40CA C40HF-10PB-1B 1m

(20Pin Common C40HF-15PB-1B 1.5m
assembled) C40HF-20PB-1B 2m
C40HF-30PB-1B 3m

2) Connection diagram (XGI-D28A/B)

(a) TG7-1H40S

=> F'I]]]:l —_ <=
LOCK O ! 0O0O0D0O0O0ODOODO0O0OO0O00O000O0O0O | LOCK
@ Ioooocoooooooooooool

B1|B2|B3|B4(B5|B6|B7|B8|B9|B10|B11|B12|B13(B14|B15|B16|B17|B18(B19|B20

Al | A2| A3| A4 | AS| AB| A7 | AB| A9 |A10[A11 [A12|A13|A14|A15|A16|A17|A18|A19(A20

0 1 2 3 4 5 6 7 8 9 | 10|11 12| 13| 14 | 15| NC| NC [cOM[COM

16|17 118 19| 20 ) 21 | 22| 23| 24| 25| 26| 27| 28 | 29| 30| 31 | NC| NC| NC| NC
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731

(b) TG7-1H40CA

{}:I
Lod ﬁl ||[|:|:|:|I'/J_ﬂ\' mmocoﬂ-ooaacacncoaonnno i (_)‘ [M lq LOCK
/’."‘\,' A ]:#uc::n:::ulr:-c::-(:ucuc-u::u:)u#:E - f’."‘\'
LI :'I.r" ™y ) —1 :'I.n’ ™ \
_Iﬂ \‘___’_J/ \E_’J} |
B1||B2||B3||B4||B5||B6||B7||B8||BY||B10|[B11||B12||B13|(B14||B15||B16(B17||B18([B19||B20
AL||AZ[|A3|| A4 ||AS||AG || A7 || AS|| AG||ALD||ALL|[AL2||AL13|[AL4||A15|[A16(|A17||A18||ALS|[A20
+ |+ +|+|FFIFIUFIFUFN=-0N=-N=-0=-0=]- - =1 -
Common Contacts set1 Common Contacts set?2
ol1l2)3|a|ls]|6| 78] 9|10]11]12]13]14]15]NC|NC]|com[com
16|17 1819|2021 222324 25|26 27] 28|29 30] 31| NC|NC]|NC|NC
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(3) XGQ-TR4A/SA

1) Applicable Smart Link

Product name Cable Length of Cable
C40HF-05PB-1B 0.5m
C40HF-10PB-1B 1m
TG7-1H40S C40HF-15PB-1B 1.5m
C40HF-20PB-1B 2m
Terminal C40HF-30PB-1B 3m
board
C40HF-05PB-1B 0.5m
TG7-1H40CA C40HF-10PB-1B 1m
(20Pin Common C40HF-15PB-1B 1.5m
assembled) CA40HF-20PB-1B 2m
C40HF-30PB-1B 3m
C40HF-05PB-1 0.5m
Relay | R32C-NS5A-40P CAORF-10PB 1 m
boar‘é (sink type) C40HF-15PB-1 1.5m
C40HF-20PB-1 2m
C40HF-30PB-1 3m

2) Connection diagram (XGQ-TR4A/8A)

(a) TG7-1H40S

=> pl]]ﬂ —_ <=
LOCK O ! 0O0D0D0OOODO0ODODODOO0O0O000O0OO0O | LOCK
@ Ioooocoooooooooooool

B1|B2|B3|B4(B5|B6|B7|B8|B9|B10|B11|B12|B13(B14|B15|B16|B17|B18(B19|B20

Al | A2| A3| A4 | AS| AB| A7 | AB| A9 |A10[A11 [A12|A13|A14|A15|A16|A17|A18|A19(A20

DC12|DC12
24V | f24v

16| 17|18 19| 20 21| 22| 23| 24| 25| 26 | 27 | 28| 29| 30 | 31 | NC| NC |cOM|CcOM
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7-33

(b) TG7-1H40CA

=
LOGCK,

o0Q
o0
Ll ]
Lo Js]
oo
o0
o0

=
LOCK

B19||B20

Common Contacts set1

Common Contacts set?

10

11

12

13

14

15

NC | NC

DC12
724V

DC12
724V

16

17 | 18

19

20

21| 22| 23

24

25

26

27

28| 29

30

31

NC [ NC

CcoMm

CcoM

(c) R32C-NS5A-40P

POWER

00 01 02 03 D4 05

06 07

yoobiay

08 03 DA OB OC OD

0 OF

00QCCOQOQOOOQOQloQC OO0
o0ooOoOQOOOO0OQ

pooo°09°°°° 1L

10 11 12 13 14 15 16 17

Jouooogn

18 19 1A 1B IC 1D IE IF

Bd bd

Ed &d

Ed &4 &S

Fd

F1 F3 F3

i

P

F1 F3

1

1

1
I_I\_II_Ib

P31 F9

ol

[ ]

i T T O

il

F1F3

O
O
i Uuk

F1 F3

5]

+ | 4+ |comt
24V | 24V |RI~R8

RZ

07|08 |0A

RE ]

0C|OE

R13 R15

com3l 11

R17~R24 R18

13

R20

R22

17

R24

18

R25

1A

R27 R

24G |24G

ole}

R1

02

R3

04 |06 |com2

R5 R7 |RS~R16

08 (0B

R10 R1

0D |OF

R16

10

R17

12 |14

R19 R21

16

CoM4

R25~R32

19 1B

R26 R28

DC12|DC12| Relay
/24v| f24v|<CML

10

12

14

Relay
COM3

16~23

17 | 19

21

23

24 | 26

28

30

coMm

coMm| 0

Relay

comz| 9 | 11

E-15

13

15

16

18

20

22

Relay

COomM4
24~31

25

27

29

31
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(4) XGQ-TR4B/8B

1) Applicable Smart Link

Product name Cable Length of Cable
C40HF-05PB-1B 0.5m
C40HF-10PB-1B 1m
TG7-1H40S C40HF-15PB-1B 1.5m
C40HF-20PB-1B 2m
Terminal C40HF-30PB-1B 3m
board C40HF-05PB-1B 0.5m
TG7-1H40CA C40HF-10PB-1B Tm
(20Pin Common C40HF-15PB-1B 1.5m
assembled) CA40HF-20PB-1B 2m
C40HF-30PB-1B 3m
C40HF-05PB-XGP1 0.5m
C40HF-10PB-XGP1 1m
Egﬁ‘o’l g?ﬁ;':sé':;op C40HF-20PB-XGP1 2m

2) Connection diagram (XGQ-TR4B/8B)

(a) TG7-1H40S

= B o e =
LOCK O 1 0O0D0D0OOODO0ODODODOO0O0O000O0OO0O | LOCK
@ oooooooooooooooooo
B1|B2|B3(B4|B5|B6|B7|B8|B9|B10(B11|B12|B13|B14|B15(B16|B17|B18|B19|B20
Al | A2| A3| A4 AS| A6 | A7 | AB| A9 |A10]|A11 |AT12|A13|A14|A15]A16|A17|A18|A19]A20
0 1 2 3 4 5 6 7 8 9 (1011 (12| 13| 14 | 15 | NC| NC |cOM|COM
161 17| 18 |19 20 21| 22| 23 | 24| 25| 26| 27 | 28 |1 29| 30| 31 | NC| NC| ov | ov

(b) TG7-1H40CA
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=
LOGCK,

o0
00

=
LOCK

B20

A20,

Common Contacts set1

Common Contacts set?

10 11

12

13

14

15

NC

NC

COM

coM

16

17

18

1%

2021 22

23

24

25

26

27

28

29

30

31

NC

NC

ov

ov

(c) R32C-PS5A-40P

POWER

Jooooaac

0B OC 0D DE OF

08 09 OA

10 11 12 13 14 15 16 17

HUJO

18 19 1A 1B 1C 1D 1E IF

U

B4 B d Ed

Bl B4 Bd B Ed

LI Ed

|

|

F9 P9 Fi F9

PioF3 P9 P9

FiF3

||

F1

LI
Pq F

LI
1P F

F1

||

LI

P1 F3 F1 F9

|

[

F9 F1 Fq

||

REJERERE

2

4G | 24G

COM1
R1~R8

01

R2

03

R4

RO

08

OA

R11

OE

R13 R1

COM3

5 Ri7~R24

13

R20

15

R22

17

R24

18

R25

1A

R27

24V |24V

02

R1 R3

04

RS

COMZ|

RI~R16

09

R10

0B

R12

OF |1

R16

0

12

R17 R

18

14

R21

16

R23

COM4

R25~R32

19

R26

1B

R28

COM

coM

Relay
COM1

10

12

14

coMm

16~23

Relay

3| 17

19

21

2

3124

26

28

30

DC12
[24V

DC12
[24Y

CoM2

Relay

8~15

11

13

15

16

18

20

22

Relay

CoM4
24-31

25

27

29| 31
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(5) XGF-SOEA

1) Applicable Smart Link

Product name Cable Length of Cable

C40HF-05PB-1B 0.5m

C40HF-10PB-1B m

TG7-1H40S C40HF-15PB-1B 1.5m
C40HF-20PB-1B 2m

Terminal C40HF-30PB-1B 3m

board

C40HF-05PB-1B 0.5m

TG7-1H40CA C40HF-10PB-1B 1m

(20Pin Common C40HF-15PB-1B 1.5m
assembled) C40HF-20PB-1B 2m
C40HF-30PB-1B 3m

2) Connection diagram (XGF-SOEA)

(a) TG7-1H40S

LOCK O Il O0OODODODOOODOOO0O000000O0O I LOCK
@ Iooooooooooooooooool
B1|B2|B3|B4|B5|B6|B7|B8|B9|B10|B11|B12|B13|B14|B15(B16|B17|B18|B19|B20
Al | A2| A3| A4| AS| A6 | A7 | AB| A9 |A10|A11 |A12|A13|A14|A1S5|A16|A17|A18|A19]A20
0 1 2 3 4 5 6 7 8 9 10 11| 12| 13 | 14 | 15 |RX+| RX- [COM|COM
16 | 17| 18| 19| 20| 21| 22| 23| 24| 25| 26| 27| 28 ( 29| 30| 31 | SG | SG (cOM|CcOM
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(b) TG7-1H40CA

o, /
uu-‘ -',I-’"-'j\", M DCOoOROODODEDOC0DO0D00O0a
\ I

=5 =
Lotk —~ <_‘\ L0CK
r j:# OocO0OoOO0OO0COCOCODOO0ODOCOODDO0OO0COO0OCO #:E )

L Nl N
o [ [ [ S
AL||AZ [|A3]| A4 ||AS || AB || A7 || A Al4||A15|[A16||a17]|ALS||A 20
+ |+ ||+ (|FIFF]+I|F+ =Il=-1-=-l=1 - -
Common Contacts set1 Common Contacts set?
ol1]|23|4a4]5|6]7 12 | 13 | 14 | 15 |RX+| RX- [cOoM|cOom
16| 17| 18] 19| 20| 21| 22| 23 2930|3156 sG coMm
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7.6.6 Smart Link Specifications and Dimensions

(1) TG7-1H40S

1) Specifications

Rated voltage AC, DC 125V

Rated current 1A

Withstanding 600V 1min

Voltage

Insulation resistor 100MQ(DC 500V)
Cable 1.25 m’ /MAX

T/B screw M3 X 10L

Screw torque 1.2N » m(12Kgf » cm)
Case Modified PPO(Noryl)(UL 94V-0)

2) Dimension (mm)
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7-39

(2) TG7-1H40CA

1) Specifications

Rated voltage 125V AC/ 24V DC

Rated 10 1A

current Common 10A (Total)

Insulation resistor 100MQ (DC 500V)
Withstand voltage AC500V 1min

Wire AWG22-16 (MAX / 1.5 mr)
Terminal Screw M3 X 10L

Screw torque 1.2N » m(12Kgf » cm)
Ambient temperature -10°C ~+50°C (Non-condensing)
Terminal block and cover | Modified PPO
Protective cover Polycarbonate
PCB Epoxy 1.6t
2) Dimension (mm)
148.5
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(3) R32C-N(P)S5A-40P

1) Specifications

(A) Relay board
Case Modified PPO
Protective cover Polycarbonate
PCB Epoxy 1.6t/ 20z
Wire AWG22-16 (MAX/ 1.5 mr)

Terminal Screw

M3 X 8L

Screw torque 1.2N « m(12Kgf « cm)
Ambient -10°C ~+50°C (Non-condensing)
temperature
(B) Relay
ltem PA1a-24V
Contact configuration 1a
Contact | Rated voltage 5A 250V AC /5A 30V DC
Point Max. Inrush current 5A
Max. switching voltage | 250V AC/110V DC
Rated voltage 24V DC
Operation voltage 16.8V
Coil Release Voltage 1.2V DC
Coil resistance 3,200Q
Rating power 180mwW
consumption
Lightning surge voltage 4,000V
Withstand voltage 2,000Vrms

2) Dimension (mm)
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Chapter 11 Power Module

Here describes the selection method, type and specification of power module.

11.1 Selection Method

Power Module selection of power module is determined by the current that input Power Module voltage and power module should
supply to the system, that is, the sum of current consumption of digital I/O module, special module and communication module that
Current Consumption installed on a same base with the power module. If it exceeds the rated output capacity of Power Module
module, the system does not properly work. In case of system configuration, consider the current consumption current into of each
module before selecting the power module module.

- For consumption current of each module, refer to user manual or data sheet of each module.

(1) Current consumption by modules (DC 5V) (Unit: mA)
Current Current
Product Type consumption Product Type consumption
XG-CPUZ7 1400 XGF-AVBA 420
XGC-CPUX7 1400 XGF-AC8A 420
XGI-CPUZ5 1400
XGFCPUZ3 1400 Analog input XGF-AD4S 610
PU Modul
CPU Moduie XGFCPUUN 960 XGF-ADSA 420
XGF
CPUH/UN 960 XGF-AD16A 420
XGI-CPUSEE 940 2-wire analog input XGF-AWAS 180(480)
XGHD21A 20 XGF-DV4A 190 (140)
XGFD22AB 30 XGF-DC4A 190 (210)
DC24V |
C24V Input XGI-D24AB 50 N XGF-DV8A 190 (180)
XGI-D28AB 60 ogoup XGF-DC8A 190 (300)
ACT10V Input XGI-AT2A 30 XGF-DV4S 200 (150)
AC220V Input XG-A21AIC 20 XGF-DC4S 200 (220)
Relay output XGQ-RY1A 260 Analog input/output mixed | XGF-AHGA 770
v XGQRY2AB 500 HART analog input XGF-ACAH 340
XGQ-TRIC 100 HART analog output XGF-DC4H 200(220)
XGQ-TR2AB 70 o sooed counter ot | XCF-HOZA 270
Transistor outout XGQ-TR4AB 130 an sp PE I XGF-HD2A 330
XGQ-TR8AB 230 Mutt-channel Highspeed | 110 600
counter input
Triac output XGQ-SS2A 300 XGF-POTH 400
Inputioutout mixed XGH-DT4A 110 XGF-PO2H 410
Built-in Diagnosis function XGID21D 60 XGF-PO3H 420
Input
Sﬁw Diagnosis funcion | » - Ry1D 400 Positioning XGF-PO4H 430
XGL-C228B 420 XGF-PDTH 520
Cret IF XGL-CA428B 520 XGF-PD2H 600
XGL-CH2B 480 XGF-PD3H 850
XGL-EFMTB |  560/900 XGF-PD4H 890
FEnet IF XCLEFWFB | 750740 | oo oo XGF-PN4B 500
XGL-EFMHB |  670/670 g XGF-PNSAB 500




Chapter 11 Power Module

Current Current
Product Type consumption Product Type consumption

Ethemet electric switch XGL-EH5T 700 XGF-PN16B 900

XGL-PMEB 500 Motion control XGF-M32E 900
Pnet I/'F XGL-PSEA 410 Thermo couple input XGF-TC4S 610

XGL-PSRA 600 ) XGF-RD4/8A 450

RTD input

Dret I XGL-DSEB 350 XGF-RD4S 783

XGL-DMEB 350 XGB-M12A 230
Rnet IIF XGL-RMEB 410 XGB-M10A 220
Fnet XGL-FMEA 410 Main base XGB-M08A 220
BACnet/IP XGL-BIPT 400 XGB-M0O6A 200
EtherNet/IP XGL-EIPT 400 XGB-M04A 200
Temperature controller XGF-TC4UD 900(300) XGB-M12E 190
module XGF-TCART 310(28) Extension base XGB-MOSE 180
Evnet input save XGF-SOEA 700 XGB-MO6E 180
Data log XGF-DL16A 530 XGB-MO4E 180

(') means the current consumption for external DC24V.

7 777777
/ / /

AC Power Power ICPU ComnpCom Lﬁ)utpu‘lnput Specia
(oov  ~ sv
DC5V
40V
O—c™— voltage — /
transformer DC24 lout I
loav T I
————————— Load
| AC Power (/
1
DC o (10ov  ~ '_"_f_
Power &

240V))

Isv : current consumption of each module DC5V circuit (intemal current consumption)
l2av : the average current consumption of DC24V used for output module
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11.2 Specifications
XGP-
ftem XGP-ACF1 | XGP-ACF2 | XGP-AC23 XGP-Ac14 | XGP- | XGP-
XGP-AC24 | SAC24 DC42 DC44
(SELV)
Rated input voltage AC110/220V AC220V AC110V DC24V
Input voltage range AC85V ~AC264V AC170V ~AC264V ﬁgﬁgg\j DC19.2V~288V
Input frequency 50/60 Hz (47 ~ 63 Hz) -
Power Consumption 185VA 330VA 140VA ‘ 180VA ‘ 180VA 39VA | 57VA
Input
Inrush current 80APeak or less 20APeak or less 120APeak or less
Efficiency (or more) 65% 80% 60% | 75%
Input fuse Buitt in (not replaceable by a user), UL standard product (Slow Blow Type)
Perm'rtteq momentary 10msorless
power failure
Output voltage DC5V (¥2%)
Outout Sy i 6§:or =2 = 66?:or Qf?zor
1 . . . . . . -
Over current protection 3.2A or higher higher 9A or higher 11.2 or higher higher higher
Over voltage protection 55V~6.5V
Output voltage DC24V(£10%)
Output | Output current 06A
2 Over cumrent protection | 0.7 Aor higher
Over voltage protection None
Usage RUN contact(refer to chapter 8.3)
Rated switching
Relay | Voltageiourent DC24V, 0.5A
Output | Min. switching load DC5V, 1 mA
Response time Off—On/ On—Off: 10 ms or less/12 ms or less
Life span Mechanical life:20 million and more times, electrical life: Rated switching voltage/current load 100,000 times or more
Voltage status display LED On when output voltage is normal
Available cable size 0.75~2 mm?
Available clamped terminal RAV1.25-3.5RAV2-3.5
Weight(kg) 032 036 04 03 | 032 | 03
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Notes
1) The DC24V output voltage of the XGP-ACF1 product is guaranteed above the minimum load current (0.15A). In the case of no
load, over rated voltage may be output.
2) Allowable Momentary Power Failure Time
The time that input voltage keeps nomal output voltage (normal operation) in the state that AC110/220V voltage is below rated
value (AC85/170V).
3) Over current protection
(1) If the current over the standard flows in DC5V, DC24V circuit, the over cumrent protection device shutdowns the circuit to stop
the system.
(2) In case of over current, remove the causes such as lack of current capacity or short circuits etc. and then restart the system.
4) Over voltage protection
If the voltage over the standard is applied in DC5V circuit, the over voltage protection device shutdowns the circuit to stop the
system.
5) If an input higher than the rated input is applied to the power module, the system may be damaged, so Use it within the rated input
range.
6) The condition of XGP-AC14/AC24 inrush current is when the On/Off cycle is more than 10 seconds with Cold Start at
AC264V maximum load. If the On/Off cycle is less than 10 seconds, the inrush current may exceed 20A.
7) The XGP-SAC24 product is SELV power

11-4
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11.3 Part names

Here describes the names of each part and its purpose of Power module.

=
=
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NO. Name Usage
1 Power LED DC5V power display LED
. Power supply to the module required for DC24V in output module
2 DC24V, 24G terminal » Only XGP-ACF1 does provide DC24V.
Displaying RUN state of a system
3 RUN terminal » Off when the stop error of CPU occurs.
» It is Off when the mode of CPU is changed to STOP mode.
4 PE terminal Grounding terminal to prevent electric shock.
5 LG terminal Grounding terminal of power filter
Power input terminal
» XGP-ACF1, XGP-ACF2: AC100 ~ 240V connection
6 Power input terminal » XGP-AC23, XGP-(S)AC24: AC200 ~ 240V connection
» XGP-AC14: AC85 ~ 132V connection
» XGP-DC42, XGP-DC44: DC24V connection
7 Terminal cover Terminal block protection cover




Chapter 11 Power Module

11.4 Example of Current Consumption/Power Calculations

It describes which power module should be used for the XGT system with the following module.

Number of Voltage system
Type Model name installation 5V 24V
CPU Module XGI-CPUH 1 0.96A -
Main base 12 slot XGB-B12M 1 0.23A -
Input module XGI-D24A 4 0.2A -
Output module XGQ-RY2A 4 20A -
FEnet module XGL-EFMTB 2 1.12A -
Profibus-DP XGL-PMEB 2 1.0A -
Current consumption Calculation (Current consumption ofeach | 0.96+0.23+0.2+2+1.12+1.0 -
modules x Number of installation)
Result 551A -
Power consumption Calculation 5.51x5V -
Result 27.55W -

Since the current consumption calculation for 5V displays 5.58V, XGP-ACF2 (for 5V:6A) or XGP-AC23 (for 5V:8.5A) should be
used. If used XGP-ACF1(5V:3A), the system does not operate.
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Chapter 9 Base and Extension Cable

9.1 Specifications

9.1.1 Main base

The basic base mounts the power module, CPU module, I/O module, special module, and communication module.

e 1 XGB-M12A XGB-M10A XGB-M08A XGB-MO06A XGB-M04A
No. of /O modules installation 12 10 8 6 4
Dimensions (mm) 426 X98 X 19 375X98X19 318X 98X 19 264 X98 X 19 210X98X19
Hole distance to attach panel 406 X75 355X75 298 X 75 244X 75 190 X 75
Hole size to attach panel 4.5 (using M4 screw)
Screw size for PE connection (+)PHM 3 X 6 washer(¢ 5)
current consumption(A) 0.23 0.22 0.22 0.2 0.2
Weight(kg) 054 048 042 034 0.28
9.1.2 Extension base
The extension base mounts the power module, CPU module, I/O module, special module, and communication module.
Type
e XGB-E12A XGB-E08A XGB-E06A XGB-E04A
No. of /O modules installation | 12 8 6 4
Dimensions (mm) 426 X98 X 19 318 X98X19 264 X98X19 210X98X19
Hole distance to attach panel 406 X75 298 X 75 244 X 75 190 X75
Hole size to attach panel 4.5 (using M4 screw)
Screw size for PE connection (+)PHM 3 X 6 washer(¢ 5)
Current consumption(A) 0.19 0.18 0.18 0.18
Weight(kg) 0.59 047 0.39 0.33
9.1.3 Extension cable
e 1 XGC-E041 | XGC-E061 | XGC-E121 | XGC-E301 | XGC-E501 | XGC-E102 | XGC-E152
Length(m) 04 06 1.2 3 5 10 15
Weight(kg) 0.15 0.16 022 0.39 0.62 12 1.8

‘ If using a combination with extension cable, it should not be longer than 15m.
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9.2 Part Names

9.2.1 Main base

Guide hole to attach to the Power module Module attachment
base connector connector
Hole to attach the main Connector to attach Connector to attach
base to the panel in a power module I/O module
control panel

B 5 B g E= 5B 5 =

PCB

extension base.

o O
(@] — — O
PE terminal Extension cable CPU module
: : connector connector
Grounding  terminal Connect the extension Connector to attach
connected to  the cable with a connector /O module
shielded pattem  of for send/receive with the

9.2.2 Extension base

Guide hole to attach to the Power module
base connector

Hole to attach the base to Connector to attach
the panel power module

Module attachment
connector

Connector to attach
1/O module

PE terminal

Extension cable connector

Grounding  terminal
connected to the
shielded pattem of
PCB

Connect the extension cable with a connector for
send/receive with the extension base. Connect it by
checking the silk print marked on PCB
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10.1 Installation

10.1.1 Installation Environment

This equipment has a high reliability regardless the installation environment. However, to guarantee the reliability and stability, make sure
to keep the following cautions.

1) Environment Condition

) Install in a control panel resisting to moisture and vibration.
) Free of any continuous impact or vibration.

) Do not expose directly to the sun.

4) No condensation from sudden temperature fluctuation.

) Ambient temperature range between 0 ~ 55°C.

) Relative humidity between 5 ~ 95%.

) Free of any corrosive gas or flammable gas.

2) Installation construction

(1) When boring a screw hole or executing wiring construction, any wiring impurities should not be inserted to the PLC.
(2) The system should be installed in a place easily accessible.

(3) Do not install the system on a same panel of a high voltage device.

(4) It should be 50mm and more away from wiring duct or proximate modules.

(5) Grounding on a position where noise is lower than the specified level.

3) Heat protective design of control panel
(1) Ifinstalling the PLC in an air-tight control panel, it needs heat-protective (control) design considering the heat from the PLC as well as

other devices. If ventilating by vent or fan, inflow of dust or gas may affect the performance of the PLC system.
(2) Install a filtter or use a closed heat exchanger.

10-1
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The following shows the calculation of PLC system’s power consumption requiring heat protective design.

4) Power Consumption block diagram of the PLC system

= [T 77777

AC Power Power | GPU  |CommunilCommuni|Output| Input [Special
(100v  ~ lsv [cation{cation
240V) DC5V
O—OJT>— Constant m
O—dvo—| voltage
transformer DC24 lout I

loav

---------

p—r—a o>

1

1

l AC Power
nger - ooV~ o
Poner —— 240V) : :

5) Power consumption of each part

(1) Power consumption of power module
The power conversion efficiency of power module is about 70% and the other 30% is gone with heat; 3/7 of the output power is the
pure power consumption.  Therefore, the calculation is as follows.
o Wow = 3/7 {(Isv X 5) + (l2av X 24)} (W)
Isv : curent consumption of each module DC5V circuit (intermal current consumption)
l2av:  the average current consumption of DC24V used for output module
(current consumption of simultaneous On point)
If DC24V is extemnally supplied or a power module without DC24V is used, it is not applicable.

(2) Sum of DC5V circuit current consumption

The DC5V output circuit power of the power module is the sum of power consumption used by each module.
o Wsv =Isv X5 (W)

(3) DC24V average power consumption (power consumption of simultaneous On point)
The DC24V output circuit's average power of the power module is the sum of power consumption used by each module.
o Wagy = |2av X 24 (W)

(4) Average power consumption by output voltage drop of the output module (power consumption of simultaneous On point)
® Wout = lout X Vdrop X output point X simultaneous On rate (W)
lout : output current(actually used current) (A)
Vdrop : voltage drop of each output module (V)

(5) Input average power consumption of input module (power consumption of simultaneous On point)
o Wi =In X E Xinput point X simultaneous On rate (W)
lin: input current (root mean square value in case of AC) (A)
E : input voltage (actually used voltage) (V)

6) Current consumption of Special module power
o Ws=Isv X5+ l2av X 24 + l100v X 100 (W)

The sum of power consumption calculated by each block is the power consumption of the entire PLC system.
o W =Wpw + Wsv + Waav+ Wout + Win + Ws (W)

Calculate the heats according to the entire power consumption (W) and review the temperature increase within the control panel.
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The calculation of temperature rise within the control panel is displayed as follows.

T=W/UA[C]

W : Total current consumption of PLC system(the value obtained on the above)

A : surface area of control panel [m?]

U : if equalizing the temperature of the control panel by using a fan and others - - - 6
If the air inside the panel is not ventilated - - - - - - - - - - 4

10.1.2 Handling Precautions

It describes the cautions for handling from unpacking to installation.
e Please do not drop it or apply excessive force on it.
¢ Please do not separate PCB from the case. Doing so may cause failure of the module and/or printed-circuit board.
 During wiring, a special attention should be paid so that impurities such as wiring remainder should not be inserted into the top of a
module. If impurities are found, immediately remove them.

1) Cautions for handling I/O module
It describes the cautions for installing or handling /O module.

(1) Recheck the I/O module specifications.
The input module may be affected by input voltage while the output module may be subject to breakage, destruction or a fire if the
voltage over the max. Switching capacity is allowed.

(2) Available cable type
Cable should be selected in consideration of ambient temperature and allowable current; the min. size of cable should be AWG22
(0.3mm?) and higher.

(3) Environment
If I/O module wiring is close to heating sources or materials or the wiring is directly contacted with oils for a long time during wiring, it
may cause short-circuit, destruction or malfunction.

(4) Polarities
Please make sure to check the polarities of modules of which terminal block is polarized before allowing the power.

(5) Wiring
* When /O wiring is executed with high voltage or power cable, it may cause inductive fault, probably leading to malfunction or
trouble.
¢ No cable should not be arranged front of I/O operation display (LED) (I/O display may be hidden, hindering the interpretation)
o If an output module is connected to inductive load, please make sure to connect a surge killer or diode to load in parallel. Please
connect the cathode side of a diode to (+) of the power.
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ouT J) Inductive load
Output VWb
Surge killer
COM
ouT Inductive load
Output b -
Diode
COM

Ly

(6) Terminal strip

Please check the tightness of terminal strip and prevent any wiring impurities (remainder) from being inserted into the PLC when
processing terminal strip wiring or screw hole making. It may cause malfunction or trouble.

(7) Besides the above, it is prohibited to apply excessive impact on /O module or separating PCB board from the case.

2) Cautions for installing the base

It describes the cautions when installing the PLC on the control panel and others.

(1) A proper distance between the top of a module and structure/parts should be secured to facilitate ventilation and module

replacement.

(2) Please do not install it vertically or horizontally for the ventilation purpose.

(3) Please use a different panel or secure a proper distance if there is vibration source from a large electronic contact or no-fuse breaker

(4) If necessary, please install a wiring duct. But cares should be taken for the following notices in case the dimension of the upper or

lower part of PLC is smaller than that of Figure 10.1.

¢ [finstalling on the top of PLC, maintain the height of a wiring duct 50mm more than for better ventilation. In addition, maintain the
distance from the top of PLC so that the hook on the top of the base can be pressed.
¢ [finstalling on the bottom of it, let optical or coaxial cable be connected and consider the minimum radius of the cable.

(5) Please install the PLC along the well-ventilated direction as presented below for the heat prevention purpose.
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(6) Please do not install it to the direction as presented below.

(7) To avoid any influence of radiating noise or heat, please install the PLC and other devices (relay, electronic contact) with a spacing
secured as presented below.

100mm or highei @
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< >

50mm or higher

50mm or higher

10.1.3 Attachment/Detachment of Module
It describes how to attach or detach a module on the base.
1) Module mounting
¢ Please insert the fixation projection on the bottom of a module to the hole of module installation of the base.

¢ Please fix it on the base by pushing the top of a module and tight it by using the module fixation screw.
¢ Please try to pull the top of a module to check whether it is tightly fixed on it.

Hole for module installation

Module fixing hole

10-6
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10=7

1) A module should be installed by inserting the projection for module installation to the hole for module installation. If applying an
excessive force, a module may be broken.

2) Detachment of module

o Please unscrew the fixation screw on the top of a module.

¢ Please press the hook for module installation with a module held by both hands.

¢ Please pull the bottom of a module toward the top while pressing the hook.

¢ Lifting up the module, please detach the projection for module installation from the hole for module installation.

: A Module fixing hook

= ]




Chapter 10 Installation and Wiring

1) When detaching a module, please press the hook to detach it from the base and then, isolate the projection for module
installation from the hole for module installation. At the moment, if frying to detach it forcibly, the hook or projection may be
damaged.
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10.2 Wiring

It describes the important information about wiring when using the system.

10.2.1 Power Wiring

1) In case voltage regulation is larger than specified, connect constant voltage transformer.

77/

Power | CPU
AC  Power
100V~240V,
( ) AC power
. Constant /
ST e [ OO
— | transformer ]

2) Connect the power source of which inter-cable or cable-ground noise is small.
(When there is much noise, connect insulated transformer.)

3) Isolate the PLC power, I/O devices and power devices as follows.

7 77777

Power | CPU

Main PLC

power power Constant voltage]
AC220VO)—3 o—e—3J o——| transformer |— /

Input/output power

-
¢—O G

L o——————p Main  circuit
device
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4) In case of using a DC24V output of Power Module

* Do not connect DC24V of several power modules in parallel.  If connected in parallel, the module may be broken.

* If a power module cannot meet the DC24V output capacity, supply DC24V extemally as presented below.

Power e Power /o
24V 24v
LG LG
PE PE
AC AC ﬁ
A | > DC 24V
Power lle}
%ﬁg Power
PE Supply
AC 4
N—

5) AC110V/AC220V/DC24V cables should be compactly twisted and connected in the shortest distance.

6) AC110V/AC220V cable should be as thick as possible (2mm?) to reduce voltage drop.

AC110V/ DC24V cables should not be installed close to main circuit cable (high voltage/high current) and I/O signal cable. They should be

100mm away from such cables.

7) To prevent surge from lightning, use the lightning surge absorber as presented below.

=

O

E1 —

Surge absorber to prevent lighting

PLC I/O devices

1

E2

absorber.

1) Isolate the grounding (E1) of lightning surge absorber from the grounding (E2) of the PLC.
2) Select a lightning surge absorber type so that the max. Voltage may not the specified allowable voltage of the

8) When noise may be intruded inside it, use an insulated shielding transformer or noise filter.

9) Wiring of each input power should be twisted as short as possible and the wiring of shielding transformer or noise filter should not be

arranged via a duct.
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10.2.2 1/0 Module wiring

1) The size of /O device cable is limited to 0.3~2 mm? but it is recommended to select a size (0.3 mm?) to use conveniently.

2) Please isolate input signal line from output signal line.

3) /O signal lines should be wired 100mm and more away from high voltage*high curent main circuit cable.

4) Batch shield cable should be used and the PLC side should be grounded unless the main circuit cable and power cable cannot be

isolated.

PLC

Shield cable

Input

O O

5) When applying pipe-wiring, make sure to firmly ground the piping.

6) The output line of DC24V should be isolated from AC110V cable or AC220V cable.

For a long distance wiring over 200m, please refer to 12.4 Cases in Chapter 12 because it is expected that accident may occur due to

leakage current due to inter-cable capacity.

10.2.3 Grounding wiring

1) The PLC contains a proper noise measure, so it can be used without any separate grounding if there is a large noise. However, if

grounding is required, please refer to the followings.

2) For grounding, please make sure to use the exclusive grounding.
For grounding construction, apply type 3 grounding (grounding resistance lower than 100 Q)

3) If the exclusive grounding is not possible, use the common grounding as presented in B) of the figure below.

PLC Other PLC Other PLC Other
Type 3 Grounding Type 3 Grounding

A) Exclusive ground: Best

4) Use the grounding cable more than 2 mm?2. To shorten the length of the grounding cable, place the grounding point as close to the PLC

as possible.

10-11

B) common grounding: Good

C) common grounding: Bad
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5) Separately ground the LG of the power module and the PE of the base board.

Power

LG

PE

Power

LG
\2 "

LG

Power

PE

A) Exclusive ground: Best

B) common grounding: Good

C) common grounding: Bad

6) If any malfunction from grounding is detected, separate the PE of the base from the grounding.

10.2.4 Cable Specification for Wiring

The specifications of cable used for wiring are as follows.

Types of external Cable specification (mm?)

connection lower limit Upper limit
Digital input 0.18 (AWG24) 1.5 (AWG16)
Digital output 0.18 (AWG24) 2.0 (AWG14)
Analog input 0.18 (AWG24) 1.5 (AWG16)
Communication 0.18 (AWG24) 1.5 (AWG16)
Main power 15 (AWG16) 25(AWG12)
Protective grounding 15 (AWG16) 25(AWG12)

10-12



Chapter 11 Maintenance and Repair

Chapter 11 Maintenance and Repair

Be sure to perform daily and periodic maintenance and inspection in order to maintain the PLC best conditions.

11.1 Maintenance and Inspection

The I/O module mainly consist of semiconductor devices and its service life is semi-permanent. However, periodic inspection is requested for

ambient environment may cause damage to the devices. When inspecting one or two times per six months, check the following items.

Check ltems Judgment Action
Within change rate of input voltage . Y
Power supply (Within —15% / +10% ) Change the power so that it should be within the allowable voltage range.
Input/output specification of each
Power supply for input/output Zd \ up Hold it with the allowable range of each module.
module
Temperature 0~+55°C
Operating Adjust the operating temperature and humidity with the defined range.
atmosphere Humidity 5~95%RH
Vibration No vibration Use vibration resisting rubber or the vibration prevention method.
Play of modules No play allowed Securely enrage the hook.
Check the connecting screws Screws should not be loose. Retighten terminal screws.
Check the number of Spare parts . -
Spare parts . . Cover the shortage and improve the conditions.
and their Store conditions

11.2 Daily inspection

The following table shows the inspection and items which are to be checked daily.

Check ltems Check Points Judgment Action
Base attachment state Check the screws. Screws should not be loose. Retighten Screws.
» Check if the attached screw of module is
tighten mpletel
I/0 module attachment state gnie ,ed competely . Complete tightening Check screw
o Check if the upper cover of module is
detachment.
Check the connecting screws Screws should not be loose. Retighten Screws.
Connection state of terminal block | Check the distance between solderless .
) ) Proper clearance should be provided. Check screw
and extension cable terminals.
Extension cable connector Connector should not be loose. Check screw
Power LED Check LED ON On(Off indicates an error) Refer to chapter 14
Run LED Check that the LED is On during Run. On (flickering or Off indicates an emror) Refer to chapter 14
Indicator STOP LED Check thatthe LED is Off during Run. Flickering indicates an error Refer to chapter 14
LED LED On with input ON and LED Off with
Input LED Check that the LED tums On and Off inputof Refer to chapter 14
LED On with output ON and LED Off
Output LED Check LED tums On and Off ] Refer to chapter 14
with output off
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11.3 Periodic Inspection

Check the following items once or twice every six months, and perform corrective actions as needed.

Check ltems Checking Methods Judgment Action
Ambient 0~55°C
. temperature Measured with a ) o
operating th orh . Adjust to meet general specification
. - ermometerhygrometer
atmosphere | Ambient humidity y'g 5~95%RH (environment standard in control panel)
measure corrosive gas
Pollution degree There should be no corrosive gases
. The module should be mounted .
Looseness, Ingress Try moving each module. Retighten Screws.
securely.
PLC Status -
Dust or foreign . .
. Visual checks No dust or foreign material -
material
Loose temminal .
Re-tighten screws Screws should not be loose. Tighten
Screws
Connection " pigtance between
status . Visual checks Proper clearance Check screw
terminals
Loose connectors Visual checks Screws should not be loose. Retighten connector mounting screws
. Measure voltage between | AC100~240V:AC85~264V
Line voltage check input terminals DC24V-DC19.2 ~28.8V Change supply power
Check total shutdown time and
Check the battery * _
- warranty Change the battery if exceeded wamanty
Battery replacement timing and C . e
« No indication of battery voltage | without battery capacity indication
voltage drop
drop
Evenifit is not melted, the element is
Fuse Visual checks « Not to be melted deteriorated by inrush current, so replace

it regularly.
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Chapter 12 Compliance with EMC Specifications

12.1 Requirements for Conformance to EMC Directive

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 XGT PLC series. The
details of these precautions are based on the requirements and the applicable standards control. However, LSIS will not guarantee that the
overall machinery manufactured according to these details conforms to the below-described directives. The method of conformance to the
EMC directive and the judgment on whether or not the machinery conforms to the EMC Directive must be determined finally by the

manufacturer of the machinery

12.1.1 EMC Standard

The standards applicable to the EMC Directive are listed below.

Specifications Test item Test details Standard value
EN55011 Radiated | Electromagnetic emissions from the product | 30~230 Mz QP : 50 dBiV/m 1
noise *2 are measured 230~1000 Miz QP : 57 dBiV/m

EN50081-2 ' o 150~500 kiz QP :79 dB
EN55011 conducted | Electromagnetic emissions from the productto | Mean :66dB
noise the power line is measured. 500~230 Miz QP : 73 dB

Mean :60dB
EN610004-2 Immunity test in which static electricity is | Voltage : 4kV (contact discharging)
Electrostatic immunity applied to the case of the equipment
EN6100044 Immunity test in which burst noise is applied to | Power line: 2 kV
Fast transient burst noise | the power line and signal lines Digital /O : 1 kV

Analog l/O, signal lines: 1 kV

EN61131-2 EN610004-3 Immunity test in which field is iradiated to the | 10Vim, 26~1000 M
Radiated field AM | product 80%AM modulation@ 1 kHz
modulation
EN610004-12 Immunity test in which a damped oscillatory | Power line: 1 kV
Damped oscillatory wave | wave is superimposed on the power line Digital /O (24V or higher): 1 kV
immunity

* 1. QP: Quasi-peak value, Mean: Average value
* 2: The PLC is an open type device (device installed to another device) and must be installed in a control panel.
The test was conducted while installed in the panel.
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12.1.2 Control Panel

The PLC is an open type device (device installed to another device) and must be installed in a control panel. This is because an accident
such as electric shock does not occur when a person comes into contact with the product (XGT PLC), and the noise generated in the
PLC has the effect of attenuating the control panel.

In the case of XGT PLC, it is necessary to install on a metal control panel in order to suppress electromagnetic waves (EMI) emitted from
the product.

The specifications for the control panel are as follows

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

(1) Use SPCC (Cold Rolled Mild Steel) for the control panel.

(2) The steel plate should be thicker than 1.6mm.

(3) Use isolating transformers to protect the power supply from exteral surge voltage.

(4) The control panel must have a structure which the radio waves does not leak out. For example, make the door as a box-structure so
that the panel body and the door are overlapped each other. This structure reduces the surge voltage generate by PLC.

Panel

Door

VA

/

=/

Seal

(5) To ensure good electrical contact with the control panel or base plate, mask painting and weld so that good surface contact can be
made between the panel and plate.
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2)

12-3

Connection of power and earth wires
Earthing and power supply wires for the PLC system must be connected as described below.

(1) Earth the control panel with a thick wire so that a low impedance connection to ground can be ensured even at high frequencies.

(2) The function of LG (Line Ground) and FG (Frame Ground) terminals is to pass the noise generated in the PLC system to the ground
so0 an impedance that is as low as possible must be ensured.

(3) The earthing wire itself can generate the noise, so wire as short and thick to prevent from acting as an antenna.

Ferrite core
If the cable is exposed outside the control panel, it is recommended to use it for noise attenuation when the shielding effect of the shielded
cable is insufficient.
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12.1.3 Cable

1) Extension cable processing

High-speed electrical signals flow through the extension cables of the XGT series. Therefore, high frequency noise waves are radiated
from this extension cable. To ensure CE conformity, attach ferrite cores as shown below to the extension cable.

Ferrite core
| ¥
Type Vendor Note
CU1330D E tech -
ZCAT3035-1330 TDK -

2) Howtofix the cable in the panel

When fixing the extension cable of the XGT series to the metal control panel, keep the extension cable at least 1 cm so that the extension

cable does not directly contact the metal plate.

The metal plate of the control panel has a shielding effect that blocks noise from radio waves, but it can also be a good antenna if a cable
that is a source of noise is connected nearby. The transmission cable for high speed signals, not limited to the extension cable, needs to

be kept as far as possible from the metal plate of the control panel

LSE . ecrric | 12-4
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12.2 Requirement to Conform to the Low-Voltage Directive

The low-voltage directive requires each device that operates with the power supply ranging from 50V to 1000VAC and 75V to 1500VDC to
satisfy the safety requirements. Cautions and installation and wiring of the series PLC XGT series to conform to the low-voltage directive are
described in this section. However, LSIS will not guarantee that the overall machinery manufactured according to the details conforms to the

below-described directives. The method of conformance to the EMC directive and compliance to the EMC Directive must be determined by
the manufacturer of the machinery.

12.2.1 Standards applicable to XGT series

The XGT PLC complies with EN6100-1 (safety of equipment used in measurement and control laboratories.

XGT series PLCs have been developed in accordance with the above standards for modules operating at rated voltage of AC50V /
DC75V or higher.

12.2.2 Selection of XGT Series PLC
1) Power module
There are dangerous voltages (higher than 42.4V peak) inside the power supply modules of the Rated input voltage AC110/ 220Vtes.
Therefore, the CE mark-compliant models feature enhanced insulation strong primary and secondary windings.
2) I/O module

There are dangerous voltages (voltages higher than 42.4V peak) inside the 1/O modules of the AC110/220V rated I/O voltages.
Therefore, the CE mark-compliant models are enhanced in insulation internally between the primary and secondary. The 1/O
modules of DC24YV or less rating are out of the low-voltage directive application range.
3) CPU, Base module
The above modules are using DC5V and 3.3V circuits inside, so they are out of the low-voltage directive application range.

4) Special, Communication module

Special and communication modules are DC24V or less in rated voltage, therefore they are out of the low-voltage directive
application range.
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Chapter 13 Troubleshooting

The following explains contents, diagnosis and corrective actions for various errors that can occur during system operation.

|1 3.1 Basic Procedure of Troubleshooting

System reliability not only depends on reliable equipment but also on short downtimes in the event of faullt.
To start the system promptly, it is more important to find the trouble occurring cause promptly and take the necessary action. The basic items to
comply when taking this trouble shooting are as follows.

1) Visual check
Check the following points.
¢ Machine operation state (STOP, RUN)
o Power supply state
¢ |/O device state
 Wiring state (I/O cable, extension and communication cable)
o After checking the indication state of each indicator (Power LED, Run LED, Stop LED, /O LED etc.), connect the peripheral device and
check PLC operation state and program contents.

(2) Emor Check
Observe any change in the error conditions during the following.
¢ Switch to the STOP position, and then tum the power on and off.

3) Restricting Range
Estimate what is the trouble cause using the above method.
o Is it from the PLC or extemal factor? Is it from the PLC or extemal factor?
¢ |/O module or others?
e |s it from PLC program?

13.2 Troubleshooting

This section explains the procedure for determining the cause of troubles as well as the errors and corrective actions.

Trouble contents ]

PLC Power (PWR) LED is Off I |:> Action method when Power LED is OFF

When Err. LED is On. . .
Action method when Error LED is On.
\(/)Vggn RUN, STOP LED is I |:> Action method when RUN, STOP LED is OFF

\a/‘\t/)rrzeor:m Z\% module operates I |:> Action method when I/O module operates abnormally

does is not work

When PROGRAM WRITE I |:> Action method when PROGRAM WRITE does not work.
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13.2.1 Action when Power LED is OFF

Here describes the action procedure when Power LED is OFF while supplying the power or during operation.

[ Power LED is OFF ]

No
Is the power supplying? Supply the power.

v

Yes
No Is Power LED ON?
Is the incoming voltage within ls the power voltage within the
. allowable voltage rage?
specified range?
No
Is Power LED ON?
Is the fuse cut off? ves o
»”(  Change the fuse.
Is Power LED ON?
No
No
Is the power module fixed’? »| Fix the power module completely.
. No ls Power LED ON?
Yes -
Is the over current protection > 1) Check the cument capacity and
operating? reduce the over current.
2) After input power OFF, then power
On.
No Yes
Is Power LED ON? N
\4

After wiring the trouble shooting
questionnaire, contact A/S center or Complete
agent.

LSELE CTRIC | 1 3_2
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13.2. 2 Action when ERR LED is blinking

Here describes the action procedure when ERROR LED is blinking in case of power supply, or when operation starts, or during operation.

[ Is ERR LED blinking? ]

l

Connect XG5000 and check the error code
contents.

A

Is it minor error
(_CNF_WAR)?

See Appendix 1 Flag list and remove
the cause of the error.

No

Yes
ERR. Is ERR LED
still Blinking?

v

After wirng the trouble shooting
questionnaire, contact A/S center or
agent.

Complet

In case of minor error, PLC system does not stop but you should check the error contents promptly and take an action.
If not, it may cause the critical error.
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13.2.3 Action when Run, Stop LED is OFF

Here describes the action procedure when RUN, STOP LED is OFF in case of power supply, when operation starts or during operation.

[ RUN, STOP LED is OFF ]

A 4

Power module OFF — ON

Is RUN, STOP LED OFF ?

No

Please contact your
agency or A/S center.

nearest

Complet
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13.2.4 Action when I/O Module does not work normally

Here describes the action procedure when 1/O Module does not work normally during operation, as shown on the program example below.

| SWITCHT SWITCHZ S0L1

I & I & Lo—
FSDL! |
—! |

I/O modules are not correctly reading and/or controlling field
devices

No
Is Output module output to SOL1 LED

On/
Yes
< A
y v
Measure SOL1 terminal voltage Make the correct wiring. Change the connector of Monitor SOL1 state by
by the tester. terminal block. XG5000.
l T No T No l

Is the contact condition of the
terminal block connecto

Yes

After removing the extemal
wiring, check the conduction

<Do the inputs work as expected? Is the output wiring comect ?

state of module output
Yes l No
v
\4
Check the physical device
connected to SOL1 for proper Replace the Output module

operation
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No

Are the Input module LEDs for SWITCH1
and SWITCH2 On?

A 4

Measure the terminal voltage of Measure the terminal voltage of
SWITCH 1, 2 by the tester. SWITCH 1, 2 by the tester.

Are the module screw
terminals tightened?

<Do the inputs work as expected

the inputs work as expected?

No
No

Yes

S the contact conditio Yes

of the terminal block
connector good 2

Is the wiring correct?

A

After removing the extemal
wiring, check the input
state by forced input.
v v
Make the comect Tighten the terminal Change the
<Do the inputs work as expected winng screw completely connector of
No terminal block.
< A 4
v JV v
Replace the  Input Check the input device Check all from the beginning Replace  the  Input
module (SWITCH 1, 2) state. again. module
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13.2.5 Action when Program Write does not work

Here describes the action procedure when Program write does not work in CPU Module.

137

[ Program write does not work ]

l

No

Is the Run/Stop switch set to STOP
(Remote stop) mode ?

Tum the RUN/STOP switch to
STOP and execute Writing
Program.

Is DIP S/W of CPU
Module ON ?

After Remote DIP S/W ON, run
Program Write.

Is STOP LED blinking ?

After releasing PLC connection
Off, read the error code
indicated when connected, and
modify it according to the
contents.
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13.3 Questionnaire for Troubleshooting |

If the trouble occurs when using XGK series, fill in the following questionnaire and then contact customer’s service center by phone or FAX.
* For errors relating to special or communication modules, use the questionnaire included in the User’'s manual of the module.

1. Customer’s Contact Number: TEL)
FAX)
2. Model: ()
3. Applied Module details
— Details of the CPU module: —OSversionNo. ( ), —Serial No. ( )
— XG5000 Version number used for program compiling : ( )

4. Brief description of a device and system :
5. STOP LED On of the CPU module:

— Operation by key switch ( ) —Operation by the XG5000 or communications ( )
— Memory module operation ( )
6. Stop LED of the CPU module tum On? Yes( ), No( )

7. Emor message content by XG5000:
8. Action method for the error code in the article 7:
9. Trouble shooting method for other error action:
10. Characteristics of the error
* Repetitive (  ): Periodic (), Related to a particular sequence ()
environment related( )
e Intermittent ( ): General error interval:
11. Detailed description for the error phenomena:

12. Configuration diagram of applied system:
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13.4 Cases

Here describes the trouble type and measures for each circuit.

13.4.1 Input Circuit Error Type and Corrective Actions

Here describes the frouble examples of input circuit and its measures.

13-9

Symptom Causes Measures

Leakage current of extemal device » Connect the proper resistance and capacity so
Input signal (Such as a drive by proximity switch) that the voltage between terminals of input module
doesn’t turn off. is below retumn voltage.

AC input
L G —
; L Leakage current T AC input
| 4_] C

External device -
Input signal Leakage current of extemal device (run by limit
doesn'ttum off | switch with neon lamp) *CR values are determined by the leakage current
(Neon |amp value.

may be still on)

AC input

[1

'y

External device

E eakage current

I
|\

—Recommended value C : 0.1 ~0.47 uf
R:47~120Q (1/2W)
or make up another independent display circuit.

Input signal not
OFF

Leakage current due to line capacity of wiring cable.

L%akage current

gn\
o/

AC input

l
T

External device

o---}---9

*|nstall the power on the external device as below.

AC input

I
©
}--H-*'

External device |

Input signal not
OFF

Leakage current of extemal device
switch with LED indicator)

(Drive by

* DC input

J| ‘ [ Leakage current
I S —

External device

*Connect an appropriate register, which will make
the voltage higher than the OFF voltage across the
input module terminal and common terminal.

DC input

E1

gy i anes

Input signal not
OFF

* Loop current due to the use of two different power
supplies.

| DC input

*E1>E2, looped

* Use only one power supply.
*Connect a loop current prevention diode. (Figure
below)

- DC input
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13.4.2 Output Circuit Error Type and Corrective Actions

Here describes the trouble examples of output circuit and its measures.

Symptom Causes Measures
*Load is half-wave rectified inside * Connect registers of tens to hundreds KQ across
Over voltage (in some cases, itis true of a solenoid) the load in parallel.
applied to the * If the polarity is <, C is charged while the voltage
load if case of + power voltage charged to C is allowed to both ]
output contact ends of diode(D). When the polarity is T. The max.
OFF voltage is approx. 22, Max. voltage is about 2\2. 5
It 4\ = i
C m q;] Load
@ Load -

Note) If used as above, output element does not
make trouble but the function of diode (D) built-in
the load becomes low which causes the trouble.

The load doesn't
tum off.

* Leakage through a surge suppressor connected
in parallel to the load.

Output

[ L]
| @ Leakage current }

*Connect C and R across the load, which are of
registers of tens KQ.

When the wiring distance from the output module
to the load is long, there may be a leakage current
due to the line capacity.

= [ HAE T

e | e [T

When the load is
C-R type timer,
time constant
fluctuates.

* Leakage through a surge suppressor connected
in parallel to the load.

Output

* Drive the relay using a contact and drive the C-R
type timer using the since.

* Use other timer than the C-R contact some
timers.

Note) Have half-ware rectified intemal circuits
therefore, be cautious.

1 @ Timer
@ 1
Output @
* Sneak current due to the use of two different | ¢ Use only one power supply.
The load does | power supplies. * Connect a sneak current prevention diode.
not tum off. s — Output L
(for DC) Ot I P
‘ Load 1_‘1 -4

é
.

I— IE2 <_| &

1

* E1< E2, looped
* E1is off (E2 is on), looped.

If the load is the relay, efc, connect a counter-

electromotive voltage absorbing code as shown by
the dot line.
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Output circuit troubles and corrective actions (continued).

f

ESS

A

E1

higher inrush current.

As soon as it lights up, it may have 10 times and

f

N

Sink type transistor output

Symptom Causes Measures
The load off * Over current at off state eInsert a small L/R magnetic contact and drive the
responsetime | The large solenoid current fluidic load (L/R is | load using the same contact.
is long. large) such as is directly driven with the transistor
output.
Output
Output
(| Offcurent o ] % ~
T — 1| | =
. o N | et
* The off response time can be delayed by one or
more second as some loads make the current
flow across the diode at the off time of the
transistor output.
Output Surge current of the white lamp on. * To suppress the surge cument make the dark
transistor is current of 1/3 to 1/5 rated current flow.
destroyed. Output R
Oytput _

Ve

i

1
m |

Source\ type transistor output
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13.5 Error Code List |
13.5.1 Error Codes List during CPU Operation.
. . Run . . .
Code Cause of error Action (Restart Mode After Action) Status LED status Diagnostics point
) Whole LEDs blink
2 | Data Bus Error A/ S request if repeated on power up Error ) Power on
in regular order
) Blink in full LED
3 | Data RAM Error A/ S request if repeated on power up Ermor q Power on
order
4 | Clock IC (RTC) Error A/ S request if repeated on power up Error ERR:ON Power on
6 | Program memory error A/ S request if repeated on power up Error ERR:ON Power on
10 |USBIC error A/ S request if repeated on power up Error ERR:ON Power on
11 | backup RAM Error A/ S request if repeated on power up Error ERR:ON Power on
12 | backup Flash Error A/ S request if repeated on power up Error ERR:ON Power on
13 |Base inf ti A/S t if ted St ERR:ON Power on
0] :
ase information error request if repeated on power up p RUN mode change
ifyi Reset RUN od
2 Backup flash memory Restart after modifying program of backup Error ERR : ON e.se. mode
program error Flash switching
Start after reloading the program
Change battery if it has a problem. Reset RUN mode
23 | Program execution error Check the preservation status after program [ STOP ERR:ON .
. . switching
reloading and if error occurs, change the CPU
module.
Battery change if battery has a problem.
Battery change if battery has a problem. Reset RUN mode
24 | 1/O parameter error Check the preservation status after I/O[STOP ERR:ON .
. . switching
parameter reloading and if error occurs,
change the CPU module.
Start after reloading Basic parameter,
Change battery if it has a problem. Reset RUN mode
25 | Basic parameter error Check the preservation status after Basic|STOP ERR:ON .
. . switching
parameter reloading and if error occurs,
change the CPU module.
After checking the wrong position of slot by
© tI\I'/]IO(.quetza ie; in E:ralmgter andt éGSOOOt;r;odify the module or parameter and STOP ERR: ON ~UN o -
. mode switchin:
e installed module does not | then res - . (RUN) (P.S:ON) g
match. Reference flag: module type mismatch ermror
flag
After checking the position of falling/adding slot
by XG5000, modify the installation status of
3 Module falling during module and then restart (according to|STOP ERR:ON Scanend
operation or additional setup | parameter). (RUN) (P.S.:ON)
Reference flag: Module detach error flag
Module detach error flag
After checking the position of slot where the
5 |Fuse cutoff of fuse built-in|fuse cutoff occurs by XG5000, change the | STOP ERR:ON Scan end
module during operation fuse and then restart (according to parameter). [ (RUN) (P.S.: ON)
Reference flag: Fuse break error flag
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Run
Code Cause of error Action (Restart Mode After Action) Stahis LED status Diagnostics point
u
After checking the position of slot where the
Data of /O module does | access emor occurs by XG5000, change the
] i STOP ERR: ON
33 not access nommally during | module and restart (according to the parameter). Scanend
. . (RUN) (P.S.: ON)
operation. Reference flag: | / O module read / write error
flag
Normal access of )
L Check the location of the slot where access error
special/link module data ) STOP ERR:ON
34 ] ) occurred with XG5000, replace the module and Scanend
during operation not ) (RUN) (P.S.: ON)
. restart (according to the parameter).Refer to flag:
available.
Abnormmal system shutdown due to noise or
hardware failure
Abnormal stop of CPU or ) , _RUNON
39 ] 1) If it occurs repeatedly when power reinput, STOP Always
malfunction . ERR:ON
request service center
2) Noise measures
Scan time of program ) .
] ) After checking the scan watchdog time
during operation exceeds . . RUN:ON .
40 ; designated by parameter, modify the parameter | STOP In operation
the scan watchdog time ERR:ON
. or the program and then restart.
designated by parameter.
Remove operation error — reload the program
Operation error occurs and restart (check).
. . . STOP ERR: ON ]
41 while running the user When STOP: Correct the program by checking ) In operation
. o (RUN) (CHK: blink)
program. the operation error details with XG5000.
When RUN: Refer to error step of F area
The stack exceeds the
. ) RUN:ON )
42 normal range while running | Restart STOP In operation
ERR: ON
the program
. After reloading a timer index program STOP RUN:ON
44 Timer index user error _ Scanend
modification, start (RUN) ERR:ON
Detecting critical error of Repair and restart the wrong device by referring
) ) . STOP ERR: ON
50 external device by user to the fault detection flag of the external device (RUN) (P.S.: ON) Scanend
program during operation | (according to the parameter). o
Remove the error factor that triggered the RUN:ON
60 E_STOP function executed | E_STOP function in the program and tum the STOP ERR" ON In operation
power on again ’
Data memory backup not If the battery is OK, tum the power back on.
500 . . ) STOP ERR: ON Reset
possible Switch to STOP mode in remote mode
If there is no problem with the battery, resetting
501 Clock data abnormal ] . ] - CHK:ON Always
the time with a device such as XG5000.
502 | Low battery voltage Battery change in the state of power input. - BAT:ON Always

1) Check the error No. 2 ~ 13 in the “Error code during CPU operation” at the AS center.

2) Error number 22 or less can be confirmed using the error history of XG5000.
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Chapter 14 Built-in PID Function

Chapter 14 Built-in PID Function

This chapter describes the XGI Series CPU built-in PID function.

14.1 Characteristics

The features of PID function built-in XGI-CPUU are as follows

(1) Enables high-precision control operation.

(2) Supports a high-speed operation cycle of 0.6ms

(3) XGI CPUU, H, U/D can operate totally 256 loops by using 32 loops in 8 blocks.
XGI CPUS, E can operate totally 64 loops by using 32 loops in 2 blocks.

(4) Provides a symbol Variable function for easy setting and monitoring.

(5) Supports the forward and reverse processes.

(6) Effectively prevents over/undershoot by means of powerful dual anti-windup.

(7) Allows operation by extemal equipment (HMI).

(8) Protects the system by limiting the maximum variation of PV

(9) Protects the driver by limiting the maximum variation, maximum value and minimum value of MV.

(10) Enables PID control by the Auto-tuning function.

(11) Enables the cascade PID control

14.2 PID control

PID control is a control method to keep the state of the control object at the Set Value. In case there exists an error between the preset Set
Value and the value measured by the detector (current value), the controller operates to adjust the output (control signal) so that the current

value can reach the Set Value.
MV_manual
User =
- CPU o Manual
module DA

SV MV o Dri | Object

User > —Conversion+»
. MV ver | control
PID operation |——o fodute
PV Auto
AB l

Conversion Sense

Al
moaurc

As illustrated in the figure above, the PLC functions as a controller for the whole control system. The sensor and driver are used respectively
for the current value detection and driving of the control object.

The sensor detects the cumrent value of the control object and transmits them to the controller, the PLC transfers the proper output to the driver,
the driver drives the control object according to the controller output, then again the sensor detects the changed current value and transmits
them to the PLC (Closed Loop Control). The process of going around the control loop once is repeated at intervals ranging from a few
seconds to hundreds of microseconds. The time taken is called the control cycle.
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14.3 PID Control Operation |

14.3.1 Terms
Below are the terms used to describe the PID control operation.

SV : The target value which the control object value should reach
T s(Ts) :Sampling time (Control cycle)

K p (Kp) :Proportional coefficient

T_i(Ti) : Integral time constant

T d(Td) :Differential time constant

PV : Current value of the control object, which is detected by the sensor
E : Current error of the control object, which is represented by (SV — PV)
Mv : Control input or controller output

MV_p (MVp) : Proportional component of MV

MV_i (MVi) : Integral component of MV

MV_d (Mvd) : Differential component of MV

14.3.2 PID expressions

PID expressions are as follows.

E =SV-PV (14.3.1)
MV, = K E (14.3.2)
MV, = &jde (14.3.3)
o
MV, = KpTdd—E (14.3.4)
dt
MV = MV, + MV, + MV, (14.3.5)

An error is a mathematical expression that tells about how far the current system is from the state desired by the user.
Here is an example; a user wants the water in a electric pot to be keptat 50 °C and the current water temperature is 35 °C. Then, SV is

50 °C,PVis 35 °C. The error (E) is 15 °C, the difference between SV and PV. Upon detection of the error, the controller performs PID

operation. Note that, as shown in (14.3.5), MV is the sum of the P, | and D components (MV_p, MV_i, and Mv_d). Therefore, if the D
component is on the PID control expression, then the Pl control results and, if the | and D components are excluded, then P control resullts.
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14.3.3 P control

As shown in the following expression (14.3.7), MV in P control is composed of the proportional term operation MV_p only. The
proportional term operates in the form of the multiplication of the error by the proportional coefficient. The user must set the proportional
coefficient properly according to the system. The greater the proportional coefficient is set, the more sensitive the system becomes to the

emor.
MV, = K E (14.3.6)
MV = MV, (14.3.7)

The development of P control of any virtual system has the following characteristics.
The virtual system below is designed for better understanding by the user, but may be different from an actual temperature system.

60.0
Overshoot Residual
m /Neviation

50.0

7/\/\' k\/)

40.0
o)
3
©
@
g 300
g
(0]
20.0
10.0
0.0
0 2 4 6 8 10 12 14 16
Second

In the simulation above, SV is 50.0. The K_p value is properly adjusted to obtain the PV development above.

Four seconds after the operation starts at the initial temperature of 20 °C, the system settles into the stable state and thereafter remains
constantat46.2 °C. The offsetis 3.8 °C (around 7.6%). The reason there exists a permanent offset in P control is that, as PV approaches
SV, the E gets smaller and also MV gets smaller and comes into equilibrium at the equilibrium point with K_p at the equilibrium point
(46.2°C above). The offset (residual deviation) in the P controller can be compensated by using Pl control.

Proportional gain(Kp) Result
Decrease The time to reach the Target value (SV) becomes longer.
The time to reach the Target value (SV) becomes shorter.
Increase (However, if the value increases too much depending on the system, there is a risk of
overshoot.)
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14.3.4 Pl control

As shown in the following expression (14.3.10), Pl (ProportionakHntegral) control is calculated as the sum of the proportional and integral
terms. To reduce the offset, the shortcoming of the proportional term, Pl control uses the integrated error.

MV, = K E (14.3.8)

MV, = &IEdt (14.3.9)
o

MV = MV, + MY, (14.3.10)

If the error, though constant, is integrated until it is reduced to zero, the integral amount is accumulated over time. Therefore the PI
controller can be used to compensate for the offset characteristic of P control. It should be noted that the integral time constant (Ti) is the
denominator of the integral term, therefore, the smaller the Ti value, the larger the integral effect. The following graph shows the result of
Pl control of the previously described P controlled system.

70.0
60.0 a
A
40.0

30.0 /

ainmeJsadwsa|

20.0
10.0
0.0
0 2 4 6 8 10 12 14 16
Second

As a result of adding the integral effect, the offset disappears and the system converges exactly to 50 °C. At the initial control,

however, there occurs an overshoot in which the temperature rises to 61.2 °C and then falls. An excessive overshoot imposes a burden
on the system or, in some cases, unstabilizes the system, therefore, it should be reduced through proper coefficient tuning or can be
improved through PID control using the integral effect.

Integral time(Ti) Result
Removing residual deviation
(However, if the value increases too much depending on the system, there is a risk of overshoot.)

Decrease

Increase The effect of removing residual deviation is decrease.
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14.3.5 PID control

As shown by (14.3.1) ~ (14.3.5), PID control reduces vibration during Pl control by adding the differential effect to Pl control. The
differential effect operates only when the system state changes, regardless of the system error value. When the PV measurement signal
at the system sensor is not clean or mixed with noise, however, an undesired differential effect is created and causes an unstable
operation of the heater or pump. To be sure that the differential effect is not caused by such trivial changes as noise in the system, it is
required to install a filter at the sensor input and set the differential coefficient to a low value. In case of an actual system, it is common to
set the differential coefficient between 0.001 ~0.1.

60.0

50.0

40.0

30.0

ainesedwa|

20.0

10.0

0.0

~

Second

Derivative time(Td)

Result

Decrease

Decrease vibration damping effect

Increase

Increase vibration damping effect
(However, if the value increases too much depending on the system, the system is unstable)
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14.4 PID Commands

14.4.1 PID loop States

APID loop has 5 states: PIDSTOP, AUTOTUNE, PIDRUN, PIDCAS, and PIDPAUSE.

(1) PIDSTORP is a state in which the output (MV) is represented by MV_min, the intemal states are initialized, and user settings are

maintained.
Under this condition, it is impossible to enter into PIDPAUSE.

(2) AUTOTUNE is the state that is immediately executed when a user tums on _PID[B] [L]JAT_EN bit either PIDRUN or PIDCAS. If
among PIDSTOP, _PID[B] [LJAT ENis on, it goes into AUTOTUNE state when it goes toward PIDRUN and PIDCAS. Once
AUTOTUNE is complete, PIDRUN or PIDCAS state is restored. AUTOTUNE checks a system’s response for a series of inputs and
finds PID coefficient (K_p, T i, T_d) and operation cycle (T_s). Upon completion of the Auto, those values are updated and the

previous coefficients are lost.

(3) PIDRUN s a state in which the PID loop executes a normal control operation. MV by PID operation is output and the changed
settings are all applied since each scan operation is executed independently. If the contact in front of the PIDRUN command is set to
On orif the PIDRUN command exists on the ladder program and PIDxx REM_RUN is setto On, thenit enter into PIDRUN.

(4) PIDCAS is a state in which two loops (master and slave loops) execute a control operation. Setting the two loops in the same
way as with PIDRUN and then using the PIDCAS command enables to enter into PIDCAS, and the internal connection necessary
for the inter working between the two loops is automatically generated allowing data exchange between the loops. Loops operated in
cascade are displayed in the state flag PIDxx_STATE, under which state the remote operation PIDxx_REM_RUM bit does not

operate.

(5) PIDPAUSE is a state in which output, intemal states and user settings are all maintained and the control operation is paused.
Setting PIDxx_PAUSE bit to On or using the PIDPAUSE command enables to enter into PIDPAUSE. However, it is possible to enter

PIDPAUSE as long as the previous state is PIDRUN.

AUTOTUNE )™

o

PIDSTOP

PIDCAS )

{ PIDPAUSE

PIDRUN
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14.4.2 PID command group

The PID command group includes 4 instructions: PIDRUN, PIDCAS, PIDINIT, and PIDPRMT. All operations of the PID function are

performed by the PIDRUN or PIDCAS command. PIDINIT and PIDPPMT instructions works as long as it exists on a ladder program
with PIDRUN or PIDCAS instruction. They are for the convenience in using the PIDRUN or PIDCAS command.

14-7

(1) PIDRUN

PIDRUN is the most basic PID control command that executes single PID loop control.

PIDRUN
BOOL — REQ DONE — BOOL
UINT — BLOCK PID_STAT — UINT
UINT — LOOP

If inputting block number (0 ~ 7) into BLOCK and loop number (0 ~ 31) into LOOP, a loop of the block is selected. PID_STAT
displays the operation information for a PID loop, _PID[B] [L]STATE.

(2) PIDCAS

PIDCAS is a command to implement a cascade control using two loops.

PIDCAS

BOOL — REQ DONE — BOOL
UINT — BLOCK MST_STAT — UINT
UINT — LOOP_MST  SLV_STAT — UINT
UINT — LOOP_SLV

If inputting block number (0 ~ 7) into BLOCK, master loop number (0 ~ 31) into LOOP_MST and slave loop number (0 ~ 31) into
LOOP_SLV, the master and slave of the block are selected. At the moment, the block number of both loops should be same.
MST_STAT/SLV_STAT display the operation information on master/slave loops, PID[B] [L]STATE.

Cascade calculation

Basically, the master loop inputs its MV into SV of the slave loop during operation, while the slave loop executes its
operation using the SV value input through the master loop.
In addition, the two loops observe each other’s operation information (wind-up, manual mode, auto mode change, etc).
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(3) PIDINIT

It initializes setting and status of applicable PID loop. At the moment, the initialized area is the setting and state of the designated
block [B] and loopl[L], and O is inputted to every setting of the loop(bit is off).

PIDINIT
BOOL— REQ DONE [~ BOOL
UINT— BLOCK
UINT— LOOP

If inputting block number (0 ~ 7) into BLOCK and loop number (0 ~ 31) into LOOP, a loop of the block is selected.

(4) PIDPRMT

PIDPRMT changes the major settings of PIDRUN including SV, T_s,K p, T_iand T_d to user-defined values.

PIDPRMT

BOOL— REQ DONE — BOOL
UINT— BLOCK
UINT— LOOP
INT— SV
UINT— T_S
REAL— K_p
REAL— Ti
REAR— T.d

If inputting block number (0 ~ 7) into BLOCK and loop number (0 ~ 31) into LOOP, a loop of the block is selected.
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14.5 PID Flag Configuration.

The table shows the flag configuration when using the buili-in PID function for XGI. (For details, refer to the description of common bits
and individual data areas)

Symbol K device value Data type Contents Note

PIDB] [LJ]MAN %KX[0+16800B +.] BIT PID Qutput Select (0:Auto, 1:Manualy(0: auto, 1: manual) PID monitor

PID[B] [LJPAUSE %KX[32+16800B +L] BIT PID pause (0: STOP/RUN, 1: PAUSE) PID monitor

PIDB] [LIREV %KX[64+16800B +.] BIT PID Operation select (0:Forward, 1:Reverse)forwardireverse division PID monitor

PIDB] [LJAW2D %KX[96+16800B +L] BIT PID Anti Wind-up2 (O:Enable, 1:Disable)

PIDB] [LJREM RUN %KX[128+16800B +.] BIT PID Remote RUN bit for HMI (,0:STOP 1:RUN)

PIDB] [LJP_on PV %KX[160+16800B +.] BIT PID proportional calculation source select (0: ERR, 1: PV) PID monitor
_PIDB]LID on ERR %KX[192+16800B +L.] BIT PID differential calculation source select(0:PV, 1.ERR) PID monitor
_PIDB]_[LJAT_EN %KX[224+16800B +.] BIT PID auto-tuning command setting (0:Disable, 1:Enable) PID monitor

MV Nonimpact Conversion for PID Mode Conversion (A/M) (0:Disable, PID monitor
_PID[B] UMV BMPL 9%KX[256+168008 +L] BIT 1:Enab|emgf_im e cocape (AM) (

PIDB] [LJSV %KW[24+1050B+32L] INT PID Set Value (SV) PID monitor

PIDB] LT s Y%KW[25+1050B+32L] WORD PID control cycle(T_s)[0.1ms] PID monitor

PIDB] [LK p %KD[13+525B+16L] REAL PID P - Constant (K _p) PID monitor

PIDB] LT i %KD[14+525B+16L] REAL PIDI -constant (T_i)sec] PID monitor

PIDB] LT d %KD[15+525B+16L] REAL PID D —constant (T_d)[sec] PID monitor

PIDB] [LJd PV_mex Y%KW[32+1050B+32L] WORD PID Max. defta PV Limit PID monitor

PIDB] [LJd MV_max Y%eKW[33+1050B+32L] WORD PID Max. defta MV Limit PID monitor

PIDB] [LIMV_max %KW[34+1050B+32L] INT PID MV maximum value limitMV upper limit PID monitor

PIDB]_[MV_min Y%KW[35+1050B+32L] INT PID MV minimum value limitMV lower limit PID monitor

PIDB] [LJMV_man %KW[36+1050B+32L] INT PID Manual MV PID monitor

PID[B]_[LISTATE Y%eKW[37+1050B+32L] WORD PID State

PID[B]_[LJALARMO %KX[592+16800B+512L] BIT PID Alarm 0 (1:T_s setting is small)

PIDB] [LJALARM1 %KX[593+16800B+512L] BIT PID Alam 1 (1)K _pis 0)

PID[B]_[LJALARM2 %KX[594+16800B+512L] BIT PID Alarm 2 (1:delta PV is limited)

PIDB] [LJALARM3 %KX[595+16800B+512L] BIT PID Alarm 3 (1:defta MV is limited)

PID[B] [LJALARM4 %KX[596+16800B+512L] BIT PID Alarm 4 (1:MV max. value is limited)

PID[B] _[LJALARM5 %KX[597+16800B+512L] BIT PID Alarm 5 (1:MV min. value is limited)

PID[B] [LJALARM6 %KX[598+16800B+512L] BIT PID Alarm 6 (1:AT abnomal cancel state)

PID[B]_[LJALARM7 %KX[599+16800B+512L] BIT PID Alam 7

PID[B]_[LISTATEQ %KX[600+16800B+512L] BIT PID State 0 (O:PID_STOP, 1:PID_RUN)

PID[B] [LJSTATE1 %KX[601+16800B+512L] BIT PID State 1 (AT_STOP, 1:AT_RUN)

PID[B] [LISTATE2 %KX[602+16800B+512L] BIT PID State 2 (OAT_UNDONE, 1:DONE)

PID[B] [LJSTATE3 %KX[603+16800B+512L] BIT PID State 3 (O:-REM_STOP, 1:REM_RUN)

PIDB] [LISTATE4 %KX[604+16800B+512L] BIT PID State 4 (AUTO_OUT, 1:MAN_OUT)

PID[B] _[LISTATES %KX[605+16800B+512L] BIT PID State 5 (0:CAS_STOP, CAS_RUN)

PID[B] [LISTATE6 %KX[606+16800B+512L] BIT PID State 6 (0:SLV/SINGLE, 1:CAS_MST)

_PIDB] [LISTATE7 %KX[607+16800B+512L] BIT PID State 7 (AW_STOP, 1:AW_ACT)

PIDB] [LJPV %KW[38+1050B+32L] INT PID Cunrent Value (PV) PID monitor

PIDB] [LJPV_dd %eKW[39+1050B+32L] INT PID previous PV (PV_old)

PIDB] LMV %KW40+1050B+32L] INT PID Manipulated Value (MV)

EIPID[B]—[L]MV—BMPL—V Y%oKW[41+1050B+32L] WORD PID no impulse operation memory

PIDB] [LERR %KD[21+525B+16L] DINT PID Control Error VValue

PIDB] LMV _p %KD[22+525B+16L] REAL PID P component of the MV

PIDB] LMV i %KD[23+525B+16L] REAL PID | component of the MV

PIDB] LMV d %KD[24+525B+16L] REAL PID D component of the MV

PIDB] [LIDB W %KW[50+1050B+32L] WORD PID deadband setting (operate after stabilizationyDead-zone PID monitor

PIDB] [L]Td lag Y%oKW[51+1050B+32L] WORD PID Differential function Lag Filter /differential filter value PID monitor

PIDB] [LJAT HYS val %KW[52+1050B+32L] WORD PID auto-tuning hysteresis setting / Auto tuning HY'S PID monitor

PIDB] [LAT SV %KW[53+1050B+32L] INT PID auto-tuning SV setting PID monitor

PIDB]_[LJAT step YeKW[54+1050B+32L] WORD PID auto-tuning state display (User setting disable)

PIDB] [LIINT MEM %KW[55+1050B+32L] WORD PID intemal memory (User setting disable)

* | ]: User setting disable area
*B :XGI CPUU,H,UD PID block number [0~7] (XGI CPUS, E PID block number [0~1])
* L:PID loop number [0~31]

* PID monitor: Flag that can be operated in the PID monitor window without registering it in the variable monitor window (refer to
XG5000 manual for how to use PID monitor)
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%KX[0+16800B] ~ %KX[287+16800B] area is the common bit area of the block PID loop. The bit states and settings of the loops are
collectively arranged in the front part of the PID block. The maximum number of 32 loops that can be used by the corresponding PID
function - bits comprise a double word each loop states and settings of each loop are stored in each bit order.

% KWO0024 ~ % KWO0055 is the individual data area for PID Block 0, Loop 0, where the settings and states of Loop 0 are stored. In this
area are stored the settings for corresponding PID Loop (SV, dPV_max, MV_man, T_s, Kp, Ti, Td, MV_max, MV_min, dMV_max) and,
while the PID function is performed, the states for corresponding PID loops summarizes the features of stored (PV, ETC, MV, MV _rvs,
ERR, MVp, Mvi, MVd, PV). By writing data into the set memory area, the user can change the PID setting at any time even during
operation and obtain the corresponding results in the next cycle.

% KWO0056 ~ % KW1047 is the memory part of Loops 1 ~ 31 that are in the same form as Loop 0. Each loop independently works and
may execute independent operation like the application of cascade. In addition, please refer to the K device memory configuration in the
latter part of this manual for an understanding of the accurate memory location of PID.

For performance improvement of the product, the location and order of the memory area is subject to change without prior notice.

1) PID Memory statement ‘s format
_PID[B]_[L]MAN B: Block, L : loop
Ex) _PID3_05MAN: means MAN bit of block 3 and loop 5.

2) Common bit area
Ex) _PID3_25PAUSE: because of block 3 and loop 25, it represents the location of %KX[32+16800B+L]
= %KX50457.

3) Individual Data Area
Ex) _PID5 30SV: because of block 5 and loop 30, it represents the location of %KW[24+1050B+32L]
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14.5.1 Common bit area

The common bit area is the part that contain all bit data for the 32 loops. All information 32 loops have for a signal item is combined to
take the form of 32 bit double word and the nth bit provides information on the nth loop. m is the hexadecimal value of loop number n.

(1) _PID[B]_[L]MAN (PID MANual operation enable) - Setting area

K device area: %KX[0+16800B+L]

Data unit: BIT

This allows you to determine whether the PID function of the nth loop will operate in Auto or in Manual.

In the automatic mode, the MV value is output by PID operation, and in the manual mode, the MV value set by the user is output

without performing PID operation. At this time, the value saved by the userinthe PID[B] [L]MV_man areais output.

Initial value: Off(auto mode)

(2) _PID[B]_[L]PAUSE (PID PAUSE mode) - Setting area

K device area: %KX[32+16800B+L]

Data unit: BIT

When the corresponding bit is On, the control operation of the nth PID loop is PAUSE (stopped).

Even when switching from PAUSE to RUN again, the control continues to operate.

Therefore, if the system state changes from the PAUSE state and enters the RUN state again, unexpected results may be
displayed. Therefore, please use the PAUSE function carefully.

Initial value: Off(PAUSE cancelled)

(3) _PID[B]_[LIREV (PID REVerse operation) - Setting area

14-11

K device area: %KX [64+16800B+L]

Data unit: BIT

This allows you to set the control system as Forward system or Reverse system.

1) Forward: This is an operation to control the current value as the target value while the current value is smaller than the target
value. (Heating)

2) Reverse: This is an operation to control the current value as the target value while the current value is greater than the target
value. (Cooling)

Initial value: Off (Forward operation)

Present
value(PV) Revers

Forward

Manipulated
value(MV)

_PID[B] [L]PAUSE

(1) Putting the PID loop into PAUSE by using PID[B]_[LJPAUSE or PIDPAUSE command brings all operations to a
stop and outputs the last calculation values before PAUSE. If the system state is changed but proper control is not
exercised, the control system may produce an unexpected result. So, be very careful when using the PAUSE
function.

(2) In the first PLC scan, PIDRUN performs initialization to tum the PAUSE bit to Off. If PLC is tumed on in PAUSE, it
quits the PAUSE mode and enters into the STOP or Run mode.
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(4) _PID[B]_[L]JAW2D (PID Anti Wind-up 2 Disable) - Setting area

K device area: %KX[96+16800B+L]

Data unit: BIT

If this bit is tumed OFF , The Anti Wind-up2 function is inactivated.
The Anti Wind-up function is described in detail in 14.6.

Initial value: Off(Enable)

(5)_PID[B]_[L]JREM_RUN (PID REMote RUN) - Setting area

K device area: %KX[128+16800B+L]

Data unit: BIT

This is the external operation command of the PIDRUN instruction

This is the external operation command of PIDRUN and has the same effect as when the contact of PIDRUN is tumed on/ off.

PIDRUN performs an OR operation of the “PIDRUN input condition” contact and the corresponding bit in order to decide whether to
perform the operation.

Using this function enables you to assign the operation contact of PIDRUN to a fixed address, facilitating easier use of extemnal
input/output devices such as HMI.

Initial value: Off (STOP)

(6) _PID[B]_[L]P_on_PV (PID P on PV) - Setting area

K device area: %KX[160+16800B+L]

Data unit: BIT
This sets the P operation source of the comresponding PID loop to PV. P operation is performed on ERR or PV. P operation using

PV is relatively slow moving to stable state rather using ERR under the unstable instantaneous control due to initial response or
disturbance. This implies that the change in output is slow and a heavy load is not imposed on the driver.
But, with the change in the range of the intemal operation value, the Anti Wind-up function does not operate.
If the bit is off, PID executes P operation with ERR in [Defaulf] state and in case of on, it executes P operation with PV value.
Initial value: Off(P operation with ERR value)

(7) _PID[B]_[LID_on_ERR (PID D on ERRor) - Setting area

K device area: %KX [192+16800B+L]

Data unit: BIT

This sets the D operation source of the corresponding PID loop to ERR. D operation is performed on ERR or PV. In case of D
operation using ERR, D response shows a dramatic change at the moment SV is changed by the user and an excessive input may
be applied to the driver. Therefore, the initial setting is set by using PV. This bit is tumed on when performing D operation using ERR.

Initial value: Off (D operation with PV value)

_PID[B]_[L]JREM_RUN

This bit is stored in the K device even though the PLC stops. If the PLC is stopped and restarted with this bit On (eg.
power failure), the system is initialized at the first scan and then PIDRUN operates.
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(8) _PID[B]_[L]JAT_EN (PID Auto-tuning enable) - Setting area

K device area: %KX[224+16800B+L]

Data unit: BIT

It auto-tuning (AT) the PID loop. The approximate T_s (operation cycle) and PID coefficients (K _p, T_i, T_d) of the system are
determined through AT. PID[B]_[L]HYS_val items must be set before starting AT.

The AT function is described in detail in 14.6.

Initial value: Off{Disable)

(9) _PID[B]_[L]MV_BMPL (PID MV Bumpless changeover) - Setting area

K device area: %KX[256+16800B+L]

Data unit: BIT

This allows to not only determine an appropriate MV value through operation so that MV can continue smoothly when the
corresponding PID loop changes from manual to auto output mode, but also reflect the MV value to the intemal state so as to
stabilize MV. This function shows an algorithm difference between single operation and cascade operation, but both operations are
performed by this bit.

If the corresponding bit (in cascade operation, the corresponding bit of the master loop) is On, Bumpless changeover is performed.

Initial value: Off{Disable)

_PID[B]_[LJAT_EN

This bit is initialized as Off when the PLC changes to Run mode. If the PLC is stopped and restarted with this bit On (eg.
power failure), the system is initialized at the first scan but does not enter into AT mode again.  Since there is no change in
the PID settings, the system operates in the state before the PLC stops.

_PID[B]_[L]MV_BMPL

Assuming that the manual output value is 1000 and the auto value output of 2000 is required, the driver receives the
value of 1000 for system operation and instantly receives 2000 at the time of mode conversion. If the cormesponding bit is
On, the corresponding PID loop outputs 1000 at the time of mode conversion and performs an operation in order that the
output gradually increases to 2000.
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14.5.2 Individual data area

The individual data area of block B and loop L is %KW[24+1050B+32L] ~ %KW[55+1050B+32L].

(1) _PID[B]_[L]SV (PID Set-point value) - Setting area

K device area: %KW[24+1050B+32L]

Data unit: INT [-32768 ~ 32767 ]

This is the SV setting part of the cormesponding loop.

As described in the previous section, this is used to set the system state as desired by the user. The system state is displayed in

numeral and must be input after converted to PV according to the system gain.
In case of a system in which PV is sensed as 5000 at the temperature of 50°C, if the temperature is controlled at 50°C, SV is set to

5000.

(2) _PID[B]_[L]T_s (PID Sampling time) - Setting area

K device area: %KW[25+1050B+32L]

Data unit: WORD [0~ 65535]

This sets the sampling time of the corresponding loop.

The sampling time is a time cycle in which a control operation is performed. This can be set in the range of 0.1msec to 6553.5ms in
the unit of 0.1msec; an integer value of 1 is assigned for each 0.1ms. If 100ms of sampling time is required, 1000 is input to
_PID[B] [L].

If the user sets the sampling time to 0, the scan cycle control mode is also set. In this case, as a control operation occurs in each
scan, a full speed control operation is performed in the current environment.

When the current scan speed is exceeded due to the too short sampling time, The ALARM bit of _PID[B] [LISTATE is displayed.

(3) _PID[B]_[L]K_p (PID Proportional gain) - Setting area

K device area: %KD[13+525B+16L]

Data unit: REAL [-3.40282347e+38 ~-1.17549435e-38, 0, 1.17549435e-38 ~ 3.40282347e+38]

This sets the proportional constant (K_p) for the corresponding loop. As K _p is multiplied into the P, |, D (Proportional, Integral,
Differential) terms, As K_p increases, the proportional and differential effects increase, and the integral effect decreases.

If the setting value of _PID[B] [LIK pis 0, P confrol is not performed and it can be set in the range of short real number (REAL).

For further information refer to 14.3.

_PID[B]_[L]SV

PID changes the output (MV) through several times of operations until SV equals PV. So, when SV is 0, PIDRUN
may be seen as inoperable.
If SV of a simple heater with the current temperature of 20°C and PV of 2000 (20°C) is set to 0, PID will output 0 as MV

and will not output until PV goes below 0 (0°C).
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(4) _PID[B]_[L]T_i (PID integral time gain) - Setting area

K device area: %KD[14+525B+16L]

Data unit: Set the integral time constant (T_i) of the loop as REAL [-3.40282347e+38 ~-1.17549435e-38, 0, 1.17549435¢e-38 ~
3.40282347e+38). As T_i divides the | (integral) term,As the T_i increase the integral effect is decrease.

If the setting value of _PID[B] [L] T_iis 0, | control is not performed and it can be set in the range of short real number (REAL).

For further information refer to 14.6.

(5) _PID[B]_[L]T_d (PID derivative time gain) - Setting area

K device area: %KD[15+525B+16L]

Data unit: Set the differential time constant (T_d) of the loop as REAL [-3.40282347e+38 ~ -1.17549435e-38, 0, 1.17549435¢-38 ~
3.40282347e+38]. As T_d is multiplied into the D (differential) term, the T_d increase, the differential effect increase. If the setting
value of _PID[B] [L] T _dis 0, D control is not performed and it can be set in the range of short real number (REAL).

For further information refer to 14.6.

(6) _PID[B]_[L]dPV_max (PID delta PV maximum limit) - Setting area

K device area: %KW[32+1050B+32L]

Data unit WORD [0~ 65535]

This limits the PV variation of the corresponding loop.

PV does not always reflect the exact system state. Unwanted signals caused by sensor malfunction, noise or disturbance can be
mixed and reflected in PV. Like this, PV often undergoes a sudden change and causes a large change in PID output. To prevent i, if
PV is changed over the value setin _PID[B] [L]JdPV_max, it protect it primarily, avoiding any change exceeding the value. Meanwhile,
if PIDn_dPV_max s set too small, the system change is slowly reflected and the convergence time takes longer. Therefore, setting
should be made according to the system features.

If this is set to 0, the function does not operate.

(7) _PID[B]_[L]dPV_max (PID delta MV maximum limit) - Setting area

K device area: %KWI[33+1050B+32L]

Data unit: WORD [0 ~ 65535]

This limits the MV variation of the corresponding loop.

A sudden change in the output of the control system may cause a system instability or impose a heavy load on the driver resulting in
failure or unstable operation. To prevent this, this item limits the controller output variation.

If this is set to 0, the function does not operate.
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(8) _PID[B]_[L] MV_man (PID MV maximum limit) - Setting area

K device area: %KW[34+1050B+32L]

Data unit: INT [-32768 ~ 32767]

This limits the maximum MV value of the corresponding loop.

This prevents overload and system errors by limiting the maximum value of the controller output transferred to the output equipment.
This also prevents the transfer of an unwanted value by overflow.

(9) _PID[B]_[L] MV_min (PID MV minimum limit) - Setting area

K device area: %KW[35+1050B+32L]

Data unit: INT [-32768 ~ 32767]

This limits the minimum MV value of the corresponding loop.

This prevents system errors by limiting the minimum value of the controller output transferred to the output equipment.
This also prevents the transfer of an unwanted value by overflow.

(10) _PID[B]_[L] MV_man (PID manual MV variable) - Setting area

K device area: %KW[36+1050B+32L]

Data unit: INT [-32768 ~ 32767]

When the corresponding loop is set to manual operation, this designates MV.

If _PID[B]_[L]JMAN of common bit area is ON, PID[B]_[L]MV_man value is output as MV value of the loop.

(11) _PID[B]_[L] status (PID State) - Setting disable

K device area: %KW[37+1050B+32L]

Data unit: WORD [h0O ~ hff] or BIT

This displays the state or abnormalities of the corresponding loop.

This is located at the address %KW[37+1050B+32L ] and each of the 16 bits has its own meaning.

Only some of the 16 bits are curently in use.

STATE tums On when the comresponding operation occurs and retums Off when it is cleared.

The low 8 bits of STATE(_PID[B] [LJALARM 0~ _PID[B]_[LJALARM 7) indicates kinds of abnormal state of a loop while the high 8
bits of STATE(_PID[B]_[LISTATE 0~ _PID[B]_[LJSTATE 7) indicates the control state of a loop.

Each bit is assigned as follows.

_PID[B]_[LJALARM O:Indicates the operation is skipped because T_s setting is set too small.

_PID[B]_[LJALARM 1:Indicates the K_p value is 0.

_PID[B]_[LJALARM 2:Indicates the PV variance is limited.

_PID[B]_[LJALARM 3:Indicates the MV variance is limited.

_PID[B]_[LJALARM 4:Indicates the MV Max. is limited.

_PID[B]_[LJALARM 5:Indicates the MV Min is limited.

_PID[B]_[LJALARM 6:Indicates the abnormally canceled during AT.

_PID[B]_[L]JSTATE Q:Indicates the PID operation. (Valid in case of PLC run)

_PID[B]_[L]JSTATE 1:Indicates the PID AT is being performed.

_PID[B]_[L]STATE Z:Indicates the PID AT is completed.

_PID[B]_[L]JSTATE 3:Indicates the remote operation by PID[B] [LJREM_RUM bit.

_PID[B]_[L]JSTATE 4:Indicates that the PID mode is manual output mode.

_PID[B]_[L]JSTATE 5:Indicates that the PID loop belongs to cascade.

_PID[B] [LISTATE 6:Indicates that the PID loop belongs to cascade master loop.

_PID[B] [LISTATE 7:Indicates Anti Wind-up operation during PID operation.
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(12) _PID[B]_[L]PV (PID Process variable) -1/O area

K device area: %KW[38+1050B+32L]

Data unit: INT [-32768 ~ 32767]

This displays the PV of the corresponding loop

PV is an indicator of the current state of the system. In general, the input from the sensor is stored on the U device of the CPU via an

input device such as A/D conversion module: At each scan, this value should be transferred to_PIDn_PV using a command such as
MOV. Please refer to the program examples in the latter part of this manual.

(13) _PID[B]_[L]PV_old (PID Previous PV) - Setting disable

K device area: %KW[39+1050B+32L]

Data unit: INT [-32768 ~ 32767]
This is used internally for differential and integral operations at a step prior to the PV state of the corresponding loop. This can be

referred to when necessary. Input of a random value will lead to a malfunction.

(14) _PID[B]_[L]MV (PID Manipulated output variable) -1/O area

K device area: %KW[40+1050B+32L]

Data unit: INT [-32768 ~ 32767]

This displays the MV of the cormresponding loop.

MV is a signal source for system driver. Contrary to the description of PID_PVin (12), this values is transferred at each scan to

the U device using a command such as MOV and then used as a system startup input via an output device such as D/A conversion
module.

Please refer to the program examples in the latter part of this manual.

(15) _PID[B]_[L]MV_BMPL_val (PID MV Bumpless changeover Value) - Setting disable

14-17

K device area: %KW[41+1050B+32L]

Data unit: WORD [0 ~ 65535]

This save the information necessary for the Bumpless changeover operation of the corresponding loop.

The corresponding memory is automatically set and input by PID-internal operation and this value should not be set by the user.

Bumpless Change Over

When the PID controller is converted to manual output mode and back again to auto output mode, the output
is increased again from 0 as in a freshly started control system. This causes a mode changing impact to the
system. In other words, when a certain output is applied to the system in manual mode, and when it is switched
to automatic mode, the output rises from 0 again.

To avoid this, the MV_BMPL function is used; when the current system is converted to auto mode with the
corresponding bit authorized, this senses the system’s last state in manual mode and lets the control output
continue smoothly from that point. Furthermore, with the master loop MV_BMPL in cascade control authorized,
the master loop senses the state of the slave loop and generates a smoothly continuing control output.
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(16) _PID[B]_[L]ERR (PID Error value) - Setting disable

K device area: %KD[21+525B+16L]

Data unit: DINT [-2747483648 ~ 2747483647]

This is the current emror value of the corresponding loop.

An error value in PID is defined as SV — PV. This is used as an indicator of how far the current state is from the desired state. If the
eror is 0, it means the control system reaches its desired state. The control system can be considered ideal if, when a control starts,
the error rapidly decreases in the transient state and, when it reaches the normal state, vibration is minimized and the offset (the error
in the stable state) is kept at 0.

(17) _PID[B]_[L]MV_p (PID MV Proportional component) - Setting disable

K device area: %KD[22+525B+16L]

Data unit: REAL [-3.40282347e+38 ~-1.17549435e-38, 0, 1.17549435e-38 ~ 3.40282347e+38]

This displays the proportional control value of the corresponding loop.

If the emor of the current system is known, its integral and differential control output values can also be calculated independently.
Comparing the 3 output values enables to determine the exact operational state of the control system and PID control. MV is the sum
of MV_p, MV _i,and MV _d.

(18) _PID[B]_[L]MV_i (PID MV Integral component) - Setting disable

K device area: %KD[23+525B+16L]
Data unit: Set the integral control of loop as REAL [-3.40282347e+38 ~-1.17549435e-38, 0, 1.17549435e-38 ~ 3.40282347e+38].

(19) _PID[B]_[L]MV_d (PID MV Differential component) - Setting disable

K device area: %KD[24+525B+16L]
Data unit: Set the differential control of loop as REAL [-3.40282347e+38 ~ -1.17549435e-38, 0, 1.17549435¢-38 ~
3.40282347e+38].

(20) _PID[B]_[L]JDB_W (PID DeadBand Width) - Setting area

K device area: %KW[50+1050B+32L]

Unit: WORD, Setting Range [0 ~ 5000]

This sets the deadband of the corresponding loop. Itis set only as a positive value, and operates in the area as much as the set
value above and below SV.

In other words, when PV enters [SV—-DB_W]~[SV + DB_W], SV is substituted for PV value (cannot be checked from outside). If
this value set 0, the corresponding function does not operate.

Deadband

This is used to let PV fully approach SV during system control so as to eliminate fine output variations due to fine
state changes. In PID contral, if a value is entered into DB_W, a dead band as much as that value is formed above
and below SV. If PV follows SV into the deadband during control, ERR is forcibly calculated as 0 and, as far as PV
remains in this area, the MV variation stops. This has the same effect as stopping the controller for a while in the
stabilization area and helps avoiding a heavy load on the driver during stabilization operation. It is recommended to
fully stabilize the system before use in the area to be set as the deadband. Otherwise, when entering the deadband,
the controller experiences a temporary output excess.
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(21) _PID[B]_[L]Td_lag (PID Td lag filter) - Setting area

K device area: %KW[51+1050B+32L]

Data unit: WORD [0 ~ 65535]

This sets the primary delay fitter for the comesponding loop so as to allow the differential effect acting as an instantaneous impact to
act more slowly and continuously. If the corresponding value is set high, the differential effect becomes smoother and, if it set to 0, the
comresponding function does not operate. The differential value leads the system output to low vibration and helps avoid a heavy load
on the driver.

(22) _PID[B]_[L]JAT_HYS_val (PID Auto-tuning Hysteresis value) - Setting area

K device area: %KW[52+1050B+32L]

Data unit: INT [-32768 ~ 32767]

This sets a directional deadband appropriate for AT. The _PIDn_AT_HYS _val value operates differently as a upper deadband
when PV increases and as a lower deadband when PV decreases. Proper setting of this value is critical for successful AT. Setting
_PIDn_AT_HYS_valis described in 10.7 4.

(23) _PID[B]_[L]JAT_SV (PID Auto-tuning SV) - Setting area

K device area: %KW[53+1050B+32L]

Data unit: INT [-32768 ~ 32767]

This separately sets AT_SV to be used as SV for AT of the corresponding loop. AT enables PV to vibrate 3 imes up and down
around AT_SV.

(24) _PID[B]_[L]AT_step (PID Auto-tuning step) - Setting disable

K device area: %KW[54+1050B+32L]

Data unit: INT [-32768 ~ 32767]

This displays the AT operation state of the commesponding loop. _PID[B] [LIAT step has values from 0 to 7; O indicates “before AT
operation” and 7 indicates “AT operation completed”. 1, 3 and 5 indicate the PV-increasing areas and 2, 4 and 6 indicate the PV-
decreasing area.

A Caution

1) Setting disable: It is prohibited to set any item with the indication of — Setting prohibited among the items described
in the above common bit area and individual loop area. The corresponding area not only provides the user with operational
information but also stores information necessary for operations. A random setting of the corresponding area causes the
malfunction of the control system.

2)lI0 area: PID[B] [L]PV and _PID[B] [LIMV are —l/O area respectively, so it is necessary to connect to external
devices(A/D, D/A and others).
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Transient and Steady States

1) Transient State : A state which the control system starts its control operation and reaches the desired control state.
There often occurs an instantaneous output variation and, while the integral value approaches
stability, there may occur a vibration or overshoot.

2) Steady States : A state which the control system pass the transient states and reaches the desired control state.
Vibration is eliminated, there may occur an offset and there is litle change in the output value.

Upper / Lower Deadbands

When the analog output of the sensor is converted into a digital signal by means of an AD device, much of the
signal is mixed with noise. The PID control command executes Auto-tuning using this converted value; it enables PV
to increase and decrease 3 times up and down at SV. In the course of this process, if noise is input at the time when
SV equals PV, a single up and down conversion is incorrectly perceived as multiple conversions. This is the same
effect as the chattering of the digital switch. To overcome this, the PID controller uses a unidirectional deadband
(Hysteresis); when the PV value of the system increases toward SV, the set deadband value operates in the upper
part of SV and when the PV value passes SV and decreases, the set deadband value operates only in the lower part
of SV

A Mode Mode
Transition Transition

Upper
Deadband

sv [

Upper
Deadband

T DL

Lower
Deadband

PV

» Time

14-20



Chapter 14 Built-in PID Function

14.6 Convenient Additional Functions of PID Command

This section describes additional functions that can be conveniently used in combination with the PID command.

14.6.1 Various PID-based control methods

Commonly used among PID controls are P control, Pl control, PD control and PID control. When a certain feature (mostly stabilization) is
required, ID control, | control or D control is often used though they are somehow more complicated. To implement these various controls,
PIDRUN includes functions that enable or disable controls by P, I, and D, respectively.

For instance, in case of P control, it may control P controller by setting PID[B] [L]Tiand _PID[B] [L]Tdas 0. In case of Pl control, only
setting_PID[B] [L]Kp, PID[B] [L]Tiand input0in_PID[B] [L]Td. Incase of ID control, only setting _PID[B] [L]Ti, PID[B] [L]Td and
input 0in _PID[B] [LIKp.

Likewise, In case of ID control, substitutes each ID control coefficientto _ PID[B]_[L]Ti, PID[B] [L]Td and input 0 in _PID[B] [L]Kp.
However, One special thing is that, in case of ID control, setting PID[B]_[L] to 0 theoretically results in the controller ‘s 0 output. (Refer to
Expressions 14.3.2 ~ 14.3.5) Actually, however, PIDRUN, if O is input to _ PID[B] [L], intemally calculates as MVp=0and K _p =1, thus
enabling ID, | control and D control.

14.6.2 Operation and function of Anti wind — up

PIDRUN provides 2 Wind-up prevention functions: Anti Wind-up 1 and Anti Wind-up 2. The more basic of the two, Anti Wind-up 1
operates for all I-related controls— - | control, Pl control, ID control and PID control - and cannot be cleared.

The operation principle is to limit MVi(integral result) to _PID[B] [L]MV_max and _PID[B] [L]IMV_min. Anti Wind-up 2 is organically
connected to MVp (the proportional term results) In case MV reaches £(_PID[B] [L]MV_max) on MVp only, regardless of the MVi and
MVd values, due to a large system error, Mvi does not perform a calculation but keeps the previous value. In case the error is large, PV is
brought near SV (operating point) by MVp, not by Mvi or MVd, and then | control is resumed to prevent and excessive value from being
entered into Mvi. The operation of Anti Wind-up 2 can be cleared by the user by setting the _ PID[B] [L]JAW2D bit on the common bit area to
On. This function operates only when P controller and | controller run the same time like P, PID control.

14.6.3 Operation and function of Auto-tuning

PIDRUN has an AT function that enables to test operate the system though several basic settings and calculate_PIDn_T s, PIDn K p,
_PIDn_T iand_PIDn_T_d appropriate for the system. The values such as_PID[B] [L]MV_min, PID[B] [L]MV_max,
_PID[B]_[LJAT_HYS valand _PID[B] [LJAT_SV should be set before AT while the AT function sets MV three times in good order of
_PID[B]_[L]MV_max and _PID[B]_[L]MV_min, operates it, checks the system'’s state(PV) response, measures the time and vibration
degree to reach to the AT target value(AT_ST) and finally, calculates _PID[B] [L]T s, PID[B] [LIK p, PID[B] [L]T iand_PID[B] [L]T d
suitable for the measurements.

To calculate the accurate tuning value, refer to the AT setting described in 14.7.6 and running the AT operation accordingly.

Auto-tuning

Autotuning isthe _PID[B] [L]T s, PID[B] [LIK p, PID[B] [L]T iand_PID[B] [L]T d obtained at the end of this series of work
and is automatically assigned to each location, so previously used _PID[B] [L]T_s, PID[B] [LIK p, PID[B] [L]T iand
_PID[B]_[L]T_d will disappear and please be careful.
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14.6.4 Operation and function of cascade

PDCAS performs cascade PID control through sequential operation of two PID loops.
Generally, cascade PID control is used for temperature control through chemical process or fuel control; the two loops used here are called
master loop and slave loop. As an example of temperature control through fuel flow, in case of a single loop PID control, the fuel valve is
opened and closed to control the fuel flow and consequently control the temperature of the heating furace.

In this case, equipping the system with a fuel flow meter enables cascade PID control that consists of flow control and temperature control.
The slave loop controls the flow using the valve and the master loop controls temperature using the flow. The master loop transfers the
desired flow to the slave loop, while the slave loop monitors the flow meter and adjusts the flow using the valve.so that fuel corresponding to
the flow desired by the master loop is injected. The slave loop operates on the flow Set Value set by the master loop, regardless of
temperature.

In terms of the intemal cascade operation, the master loop measures the temperature (PV_mst) in a more delayed manner than the slave
loop and transfers the flow value (MV_mst) computed for the user’s desired temperature (MV_mst) to the slave loop.

The slave loop sets the flow value (MV_mst) transferred from the master loop as the Set Value (SV_slv) and measures the fuel injection
amount (PV_slv) in a more frequent manner than the master loop in order to control the valve opening and closing (MV_slv). Therefore ,
cascade functions to transfer MV (MV_mst) of the master loop to SV (SV _slv) of the slave loop when two loops are in operation.

If the slave loop is converted to manual output mode, the master output is not used and the master loop is also converted to manual output
mode. At the moment, the manual mode _PID[B] _[L]IMAN bit is not on in the master loop. If the slave loop is converted to auto output mode
again, the master loop is also tumed to auto output mode. If _PID[B] [LIMV_BMPL is set to On, state data is exchanged between the two
loops to ensure a smooth conversion.

If the slave loop is in Anti Wind-up mode, the master loop operates in PIDPAUSE mode. When there is a need to increase or decrease the
slave Set Value (SV_mst) despite the occurrence of anti wind-up, this a function prevents the occurrence of 2nd wind-up for the whole
cascade loop. This function always operates according to the corresponding conditions and the _ PID[B]_[LJPAUSE bit is not tumed On.

PIDCAS command performs cascade PID control through sequential operation of two PID loops. In general, cascade PID control is used
for temperature control through chemical processes or fuel, and the two loops used at this time are called master and slave loops,
respectively. For example, for temperature control through the flow of fuel, in the case of single loop PID control, the fuel valve is opened to
control the flow of fuel, and through this, the temperature of the fumace is controlled. Therefore, it can be seen as a system in which a single
PID loop controls temperature indirectly through flow. If cascade PID is applied in such a case, the system can be divided into a flow control
part and a temperature control part by installing a flow meter of fuel. In other words, the slave loop controls the flow rate using a valve, and
the master loop controls the temperature using the flow meter. The master loop transfers the desired flow to the slave loop, while the slave
loop monitors the flow meter and adjusts the flow using the valve by fuel coresponding to the flow desired by the master loop is injected.
The slave loop operates only with the target flow rate from the master regardless of temperature.

Now In terms of the intemal cascade operation, the master loop measures the temperature (PV_mst) in a more delayed manner than
the slave loop and transfers the flow value (MV_mst) computed for the user’s desired temperature (MV_mst) to the slave loop. The slave
loop sets the flow value (MV_mst) transferred from the master loop as the target value (SV_slv) and measures the fuel injection amount
(PV_slv) in a more frequent manner than the master loop in order to control the valve opening and closing (MV_slv). Therefore, cascade
plays the role of transferring the MV (MV_mst) of the master loop to the SV (SV_slv) of the slave loop while both loops are operating.

If the slave loop converted to manual output mode, the master output is not used and the master loop is also converted to manual output
mode. At this time, manual mode _PID[B] [L]MAN bit is not ON in the master loop. If the slave loop is converted to auto output mode again,
the master loop is also tumed to auto output mode.If _PID[B] [LIMV_BMPL is set to On, state data is exchanged between the two loops to
ensure a smooth conversion.

If the slave loop is in Anti Wind-up mode, the master loop operates in PIDPAUSE mode. When there is a need to increase or decrease the
slave Set Value (SV_mst) despite the occurrence of anti wind-up, this function prevents the occurrence of 2nd wind-up for the whole
cascade loop. This function always operates according to the comesponding conditions and the _PID[B]_[LJPAUSE bit is not tumed On.
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User

[ Cascade loop - — — — — — —|—= =

| SV _msty |

| SV_slv = MV_mst Master | | PV_mst
Loop o

| v |

MV_slv Slave PV_slv
| < Thermometer
| Loop |° | ermomete

T .
Fuel 1» Valve <» Flowmeter ‘» g Heatlng
T Furnace

Cascade system’s auto-tuning

In case of AT of a cascade system, AT of the slave loop precedes AT of the master loop. For AT of the slave loop, itis
required to predict how much SV the slave loop receives from the master loop and setting AT_SV fo this value enables the
slave loop to operate as an independent loop. AT performance may differ according to the predicted value.
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14.7 How to Use Built-in PID Control Function

This section describes how to use built-in PID control function.
For detailed description of the functions of the CPU, specific modules and XG5000, refer to the corresponding manuals

14.7.1 Hardware Configuration
The example system has a configuration as shown below.

User MV_manual
— CEUI Manual %
module mode L
L o DA
User SV PID_ %,ﬂ Conversion > Cor.mc"
operation MV module object
PV Auto
mode
AD l
Conversion | S
‘mode ensor
(1) CPU (XGI-CPUU)

The CPU is where PID operation occurs and so can be called “PID controller”. The controller receives data from the input module,
calculates a proper output through operation, and then transfers it to the output module. What the user should do is to connect input
and output and design the interior of the PID controller (tuning). Generally, analog input module and analog output module modules
are used for input and output, respectively.

(2) Analog Input Module (XGF-AV8A)

This functions to receive the state of the control object from the sensor and transfer it to the CPU module. The analog input module
channel 0 enables to receive a voltage of 0 V ~ 5V as input and transfer its digital value to the PLC as output. There are 8 channels
(CH O~ CH 7) in XGF-AV8A The setting for XGXGF-AV8A can be changed through the I/O parameter setting window that appears
when selecting I/O Parameter from the parameter items in the project window. Channel 0 is changed to “Enable” mode and the input
range is set to 0 ~ 5V (according to the sensor). The output data type is the PV value of the PID controller. For PID contral, the range
of its value is set to 0 ~ 10000.

The 0~ 5V signal detected from the sensor during analog input module operation is converted 2,000 times to a digital value of 0 ~
10000 and then transferred to the PLC.
The following figure is the setting screen of XGF-AV8A in XG5000.

HGF-A484 [Valtage, 8-CH)
Parameter CHO CHA1 CH2 CH3 CH4 CHA CHA CHY
[T Channel status Enable Disahle Disahle Disable Disable Disable Disable Disahle
[ Input range 0-~a% 1~6W 1-~8Y 1~8Y 1-~aY 1~54 1~84 1~8Y
Output type 0~10000(%) * 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000
[~ Filter process Disable Disable Disable Disable Disable Disable Disahle Dizable
Filter constant 1 1 1 1 1 1 1 1
[ Average setting Disable Disable Disable Disable Disable Disable Disahle Dizable
[T Average processing Count-Ayr Count-Avr Count-Avr Count-Avr Count-Ayr Count-Avr Count-Avr Count-Avr
Average value 2 2 2 2 2 2 2 2
ak. I Cancel

(3) Analog output Module (XGF-DV4A)
The analog output module converts a controller output digital value generated through control operation in the PLC to 4mA ~ 20mA
and fransfers it to the driver of the control object. The XGF-DV4A model has 4 channels and its setting can be changed through the
I/O parameter setting window, as in XGXGF-AV8A. Channel 0 is changed to “Enable” mode and the output range is set to 0 ~ 5V
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(according to the driver). The 0 ~ 10000 MV digital output generated through PID control operation is reduced to 1/2000 and then

transferred to the signal of the driver.

The following figure is the setting screen of XGF-DV4A in XG5000.

HGF-DW 44 [Waltage, 4-CH)
FParameter CHO CH1 CH2 CH3
[T Channel status Enahle Disable Disable Disable
[ Outputrange 0-5Y 18 1~y 1~
Input type 0-10000{%) 0-16000 0-~16000 0-16000
[T CH. Cutput type Minwvalue =} Formervalue @ Formervalue @ Formervalue
ak. I Cancel

(4) Sensor and Driver

Along with the analog output module and analog input module, the sensor and driver respectively function as the media to transfer
the state of the control object to the controller and transfer the controller output to the control object. The output generated from the
sensor connect to input of the analog input module and the output generated from the analog output module should be connect to
input of the driver. For an easy example, if the sensor’s current type is 4mA ~ 20mA, the analog input module’s current mode should
be 4mA ~ 20mA and if the driver’s voltage mode is OV ~ 5V, the analog output module’s voltage mode should be OV ~5V.

The output of the analog output module used as the driving signal of the driver. If it is used directly as the motive power of driver,

PLC may be subject to malfunction.

(5) Control Object

The cumrent system uses a water level control system as the control object. A water level control system is a system to maintain a
desired water level by pumping water into a water tank whose lower part has a small opening for outflow of water.

The water in the tank flows out at a constant rate. The decision fo increase or decrease the water level is based on the water inflow.
The structure of a water level control system is as follows.
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14.7.2 Built-in PID Control Function Flow

e Programming >

Y, output —

~method—
Manual Auto
v
Manual operation (ON)
setting Auto (Off) setting
Manual output value Forward/reverse division setting
SV (target value) setting

l PV, MV variance limit values setting
MV upper limit /Lower limit setting
Deadband setting

Output the set manual
output value as MV value

'

:1:1///P|/ﬁ//g/ain Valué‘iﬁﬁ\ﬁf\‘;}

~—method —
Direct Auto-tuning
input
Manual input of Ts, Kp, Auto-tuning SV Setting
Ti, Td values Auto-tuning HYS Setting

s -

PIDRUN command execution

. .

Automatic output of MV Auto-tuning command
' according to the set (AT_EN flag) On

parameter value

Enter automatically MV upper limit, lower
calculated Ts, Kp, Ti, Td | €<—— | limit output (repeat 3
values times)
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14.7.3 How to set Parameters through PID monitor

(Caution, to write the set parameter values to PLC, the monitor must be in the disabled state.)

.

ﬂi PID Monitoring - NewPLC - LOOPO0_00

File Edit View ELCI Graph Window Help

H &=

End Monitoring

Block Information

Block/Loop MNun
= [](m] BLOCK

* Other parameter setting methods.
1) Using the variable monitor (register the desired parameters in the variable monitor and enter the value)
2) Using command (PID PRMT) (Only Block, Loop, SV, Ts, Kp, Ti, Td can be set)
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Clag LO
(@ LO

Disconnect

Tf@ LOG=

T

i . [o @ ][=]
15000 Initalize
PLC Write
.
PLC Read
5000
Loop Save
22 25 28 31 34 37 40 43 46 S
£ >
Monitoring View
RunStatus  Stop PV 0
Error Status | Normal EV 0
Cascade Stop MV 0
Remote Run Disable AT Status Ready
Setting View
PAUSE No(OFF) Ts 0
Auto/Man Auto(OFF) /K p 0.000000e+000 Initial value set to
MV_BMPL Disable(OFF) [{T_i 0.000000e+000
Wman lo |[Td 0.0000006+000 0 before auto
Reverse Forward(OFF) {P_on_PV On ERR(OFF) tuning
sv 0 AW2D Enable(OFF)
detaPV_Max 10 . D_on ERR |OnPV(OFF)
S0 L 1010 1 Additional
Max. MV 0 AT_EN Disable(OFF)
wnw o fas o parameters to be
delta MV_Max {0 AT_HYS_val 0 set during auto
tuning
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14.7.4 Program example1

(1) LD Program
The following figure is an example of a program that performs PID control using A/D conversion module and D/A conversion module.

La

Manual made

{Lf

L2

L3

L4

LS

L&

L7

L8

g

Lig

LT

Li2

L1z

Li4

parameter
setting
%MX0 MOVE
{1 EN ENOJ
1 N ouT
MOVE
EN ENO|
Manual
cutput{MV})
input
WMWI0 N ouT
Auto mode
parameter
setting
%M1 MOVE
{ | EN ENO|
0 1IN ouT
MOVE
EN ENO|
F/R operation
zelection
%BMX11 N ouT
MOVE
EN ENO|
Set value input
TMWi2 N ouT

PID Qutput
Select ((nbuto,
1:Manual) -
Blockl Loopl0

_PIDD_OCMAN
%KXD

PID Manual
MV - Bleckd
Loop00

_FID0_0OMY_
man

kW36

FID Cutput
Select ((tAuto,
1:Manual) -
Block0 Loopl0

_FID0_DOMAN
HkX0

FID Operate
Direction
{0:Forward,
1:Reverse) -
Block0 Loopl0

_FIDO_OOREV
SKHGS

FID Set Value
(SV) - BlockD
Loop00

_PID0_00SV
%KIN24

LSELE CTRIC
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Lis

Lis

Liz

Lig

Lig

21

14-29 |
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MOVE

Max. delta_PV
Limit-| oopD0
®MWI3 N
MOVE
N
Max. delz_MV
it -LoopD
BMWI14 N

MV Max. input

MOVE

HMWIS  IN
MOVE
N
MV Min. input
%MWIE  IN
MOVE
N
Deadband
setting
%MWI7 N

PID Max
deliz_ PV Limit
- Blockl
LoopD
_PID0_0od_P
V_max

%KW32

PID Max.
delia_ MV Lamit
- BlockD
LoopD
_PID0_00d M
V_max

%KW33

PID Max. MV -
Blockl) LoopD0
_PID0_00OMV_

max

W34

PID Min. MV -
Biock() LoopD0
_PIDO_DOMY_

%KW35

PID Deadband
value of PV -
Blockl} LoopD{
_PIDO_DODB_
W
%RKWs0
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L30 PID gain value
manual mput
%MX2 MOVE
{ | N ENOH
L3
PID opsanon
penod
nputi0. 1ms)
SMWIB N ouTl
L2
L33
MOVE
N ENOF
LM
F gainKp)
At
%MD18 N ouTH
L35
L36
MOVE
N ENC[
Ly
Integrated (Ti)
At
%MD20 N ouT|
L3
139
MOVE
N ENO[
L40
Drfferennal
tna{Tdhnput
%MD21 N ouTH
141
142 PID run
BMK3
— |
143
block
L4d
loop
L45

PID Samging
Time
(T_sH0. Trmsac]
- Block(
Loop00

L _PIDO_00T_»

BKW2S

FIDE-
Constant (K_p)
- Block0
Loap00

_PIDO_00K_p
%KD13

FIDI -
Constant
fT_lem] .

Block) Loopl0

L _PIDO_0OT

%KD14

FIDD-
Constant
(T_d){sec] -
Blockl Loop00
_PIDO_0OT 4
%KD15

LSE.ecrric | 14-30




Chapter 14 Built-in PID Function

L48 Analog input
Analeg 110 module: chl
module enable run
M4 %UX0.0.16
{ |
L47
MOVE
EM ENOF
L48 Analeg Input PID Process
Module: CHO Walue (PV) -
Output BlockD Loopl0
_0000_CHO_D
ATA (L QUTF _PIDD_0ORY
%UW0.0.2 %KW33
L49
L0
MOVE
EM ENOF
L5T FID
Manipulated Analeg Output
Value (MV) - Module: CHO
BlockD Loopl0 Input
_0001_CHO_D
_PIDO_0OMV 4N OUTE ATA
SaKW40 %UW0.1.3
L52
L53
Analag Cutput
Module: CHO
Aetivation
Status
_0001_CHO_A
CT
%UX0.1.16
L5
Analeg Output
Module: CHO
Output Enable
_0001_CHO_O
UTEN
%LUX0.1.32
L55 Auto tuning
parameter
setting
W%HMXS MOWVE
|} EN Enof
L56 PIC SV during
Auto tuning SW Autotune -
input Block( LoopDl
_PIDO_DOAT_
SMW22 N OuTH
WKWS3
L57
L58
MOWVE
EM ENC
L5g FID Autotune
Auto tuning Hysteresis
deadband walue - BlockD
setting Loop00
_PIDO_DOAT_
WHMW23 qIM OuTH HYS_wal
SHKW52
L&G
LET

Auto tuning
startfenable)

FID Autotune
{0:Dhsable,
1:Enable) -
Block( Loopl0
_PIDO_0OAT_
EN
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(2) Analog /O module and variable registration method

1) Analog /O module registration method

To use analog input and output modules, you need to register them in the project and set them appropriately. First, install the

module, connect it, and then use the I/O synchronization function of the I/O information menu to register the module.

When module registration is complete, register the variable to be used among the variables assigned to the module as global

variables.

il Eias= 00
T Baz= 01
T Base 02
T Base 03
T Baze 04
T Baze 05
T Base 06
1 Base 07

B aze module information

Slot 10 information

Slot

Module

1] HGEF-2%824 Moltage, 3-CH)

WO |~ | D L P2 =

| —
e

HGEF-DV4A [Voltage, 4-CH)

[ ok

][ Cancel ]

2) Analog /O module variable registration method

To access the analog input module and analog output module, register and use the variables of each module. After opening the
global variable item in the project window, you can automatically register the variables of all installed special modules through

automatic registration of special module variables in the edit menu.

% XG5000 - [GlobalMirect ¥ariables]

I%,Emjen:t Edit| Eind/Replace Wiew Online Monitor Debug Tools Window Help

=

&
Project windd

*

Items
[=-EF kaks
|
E'@quag
=18

Zuk
Copy

Delete
Select All

Insert Line

Delete Line

Export to File. ..

Chrl4
Chrl-C

Del
Chrl+-a

ChrL
ChrH-D

& B
L

x| BB

EllapEEE:

[V] clobal ¥ariable l D | Direct ‘ariable Carment

#h @

- ;Z—I Flag

Wariable Kind

Wariable Mame |

Type

4=

(53]

7

]

=l

[
[

Reqister Special Module Variables ?I_
1

z
I

LA
55

56

57

AR

VAR_GLOBAL

WAR_GLOBAL

WAR_GLOBAL_CO
WAR_GLOBAL CO
WAR_GLOBAL_CO
WAR_GLOBAL CO
WAR_GLOBAL_CO
WAR_GLOBAL CO
WAR_GLOBAL CO
WAR_GLOBAL_CO
WaR_GLOBAL CO
WAR_GLOBAL_CO
WAR_GLOBAL CO
WAR_GLOBAL_CO
WAR GINRAl TN

—01_OUTEN
“0i_RDY
_FOO_AWG_EM
"FO0_&WiG_SEL
_FOO_CHO_&WG_v
"FOO_CHO_FILT_C
TFO0_CHT_AWG_v
"FOO_CH1_FILT C
TFO0_CHZ A4 G_ W
“FOO_CHZ FILT_C
TFO0_CHA &4G_
_FOO_CH3_FILT_C
"FO0_CHA4_&4G W
“FOO_CH4_FILT_C
Fn rHR & W

LINT
BOOL
LINT
UINT
LINT
LINT
UINT
LINT
LINT
LINT
LINT
LINT
UINT
UINT
HIMT



Chapter 14 Built-in PID Function

Among these, select the variables necessary to execute the ladder program and register them as local variables.

Yariable Kind | Wariable Mame | Type | Memary Address | Initial V alue | Fietaml Used | Comment |
1 VAR_EXTERNAL 00 CHO_ACT  BOOL r ™ Anlog Input Module: CHO Active
z WAR_EXTERANA ~| r I
M Select Yariable E
“Wariahle: |\ | I ok ]

Global Yariable Direct Yariable Flag

Global Variahle
Flag “iew
List. All Mew Yariable
Edit % ariable

Wariable Kind | Yariable Name | Type | Memory Address | Initial Valual R~ EElel=bon bl

[ VAR_GLOBAL _00_CHOACT  BOOL
2 \iaR_GLOBAL 00 CHO_DATA INT

3 VAR GLOBAL 00 CHOIDD  BOOL
q AR GLOBAL 00 CH1_ACT  BOOL
5 VAR GLOBAL 00 CHT_DATA INT
5

7

]

WaR_GLOBAL _00_CH1_IDD BOOL

AR GLOBAL 00 CHZ ACT  BOOL

\
|
3
|
|
|
|
VAR_GLOBAL _00_CHZ DATA INT |
3 WAR_GLOBAL: 00 CH2 (DD BOOL |
10 |vAR_GLOBAL 00 CH3 ACT  BOOL |
i aAR_GLOBAL _00_CHI DATA INT }

|

I

12 WaR_GLOBAL _00_CH3 IDD BOOL

13 VaR_GLOBAL _00_CH4_ACT BOOL

14 WVaR_GLOBAL _00_CH4_DATAINT

< I »
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14.7.5 PID control (Variable monitor and Trend monitor)

(1) Register parameter in variable monitor

Control settings is performed by registering PID variables in the “Variable Monitor” window. Clicking the right button of the mouse
and then selecting “Register in Variable/Command” in the Variable Monitor window allows you to see the “Variable/Device Select’

window. If you select PID in the “List” field, clear the “All” view, and enter 0 in both “Block No.” and “Parameter No.”, you will see all the
settings for block 0 and loop 0 and the variables to save the state. Selecting all variables and then clicking “Confirm” enables you to
monitor the variables or change their values even when the program is in “RUN” mode.

B Select Variable

Wariable:

Yariable Type
) Local Varable ) Direct Variable (%) Flag

Cancel

]
e

Flag *iew
Lizt: PID w | ] Block number; 0
Loop number: 0

Yariable Mame | Type Comment
1 _PID0_taM DR D PID Output Select [0:Auta, 1:k anual]
2 _PID0_0okaM BOOL PID Output Select [0:Auta, 1:kanual]
3 _FID0_P&USE D'wORD FID PALISE [0:5TOF or RUM 1:Paus
4 _FIDO_0OPAUSE  -BOOL FID PAJSE [0:5TOF or RUM 1:Paus
5 _PIDO_REY Lw/ORD FID Operate Direction [0:Fonmard, 1:F
B _PIDO_DOREW BOOL FID Operate Direction [0:Fonmard, 1:F
7 _PID0_ A 2D DwWORD PID Anti wind-up2 [0:Enable, 1:Dizat
a _FIDO_D0&W 20 BOOL PID Anti Wwind-up2 [0:Enable, 1:Dizat
g _FIDO_REKM_RUMN :DWwiORD FID Remaote RUMN bit for He [0:STO
10 _PFID0_DORERM_RU:BOOL FID Remaote RUMN bit for He[L0:STO
11 _PIDO_P_on P iDWORD PID Proportional term [(0on ERRF. 1:o
12 _PIDO_00P_on P BOOL FID Proportional term [O:on ERR. 1:00
13 _PIDO D _on ERR (DWwWORD FID Dervative term [D:on P, 1:0n EF
14 _PIDO_00D_on_ER:BOOL FID Dervative term [D:on PY, 1:0n EF »
< >
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(2) SV Calculation

In order to set SV, the PV value of the system desired by the user should be determined. To put it easily, in order to maintain the
water high speed 250mm, the PV value for 250mm should be determined. This value can be determined through numerical analysis
of the system but it will be more exactly determined by experimenting with the reaction of the control object. In this system, it was
analyzed that when the water level is 250mm, PV outputs a value of 8333, but as a result of actual operation, when the water level is
250mm, the sensor output value was 8250. The reasons for such an error are the inaccuracy of the sensor, the emror of the
measuring base point, etc. So, the actually measured value of 8250 should be used as the state value when the water level is
250mm. This value will be used as the SV value for control of 250mm.

(3) Control setting
After the previously developed program is downloaded to the PLC, then monitoring begins. The next step is to set the variables
registered in the Variable Monitor window.

Comment

trangmits the &/0 converzion module input to each PV of loopd, loopd

on WOWE
1 —— en EMD

_00 CHO D
ATh

N OUT} _PIDO_00RY

exeutes the PID block 0, loop 0 and when completing the esecution, it allows the output of D/,

Comment | o version.

INST3 #M=0: PID operation

_D1_CHO_D | condition
apxa | FIDRUN OTEN | _01_CHO_OUTER:activate
—REQ DEN 22— s the DA output
0 BLOC PID_
K STAT
0 Jooe

Comment |transmits the _PIDO_00MY ta D44 conversion module output

]
1 ——

_01_CHOLD

_FID0_ooy ATA

The following figure shows the screen of settings in the Variable Monitor window of the example program.

Uszer Function/Function Block il FIDRUN
Uszer Data Type 7 REQ DOM
E
u} Lac PRID_
K. STAT

B Project ifi]  MewProgram[Pragram] |'E], Global/Direct Variables |23 MewProgram(L

* PLC Prograni \arable/Device Walue | Type | Device N anable | Camrient |
! 1 MNewPLC MNewProgram = IN5T FIDRUM
2 MNewPLC MNewProgram INST.REQ BOOL
3 MewPLC MNewProgran IMST.ELOCK UINT
4 MewPLC MNewProgram IMST.LOOP UINT
5 MewPLC MNewProgram INST.DOME BOOL
E MewPLC MNewProgram IMST.PID_STAT @ WORD
Analog [nput
7 MewPLC MNewProgram _00_CHO_DATA @ INT Zlhw0.0.2 todule: CHO
Output
Analog Output
8 MewPLC MNewProgram __CHO_DATA @ INT ZIhw01.3 MModule: CHO
Irput
Analog Output
_01_CHO_OUTE < M odule: CHO
g MNewPLC NewProgram M BOOL 201,32 DUtpUE S batus
Setting
10

The setting contents are SV, K_p, MV_max 3 types. The actually measured value of 8250 was set for SV and 5 was randomly

selected for Kp. MV_max, an item to limit the maximum value of MV, was set to 10000 according to the analog module.
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(4) Observation of Control States Using the Trend Monitor

Enable the trend monitor, one of the monitor functions of XG5000.

Debug Tools Window Help
2 x Hd e
LAeBCHE BB B & 2REO®
EEEE =@ =1

Comment [ranmits 4/0 corversion module input to _PID0_00PY

| Trend Monitoring

Allow Docking
Floating window
v MDI Child

Dock. .. 3
MDI Child... 3

TEHOOOD

The trend monitor can be properly aranged by allowing its docking.

& | 1EHO000 |

NewProgram[Pragram] % Global/Dirzct Variables l%]Il*~h3wF‘rogram[LocaI\f"ariab...

le/Device | Walue | M Trend Monitoring
T ! PIDRI
AEQ Ot BOOL
JLOCK, 0 UINT
_oop 0 UINT
JOME Ot BOOL
AD_STAT | 1EH#0000 WORI

HO_DATA | 0INT
Zoom In ¥ axis
HO_DATA |Eil OINT Zoom Qut ¥ axis
HO_OUTE
- O eooL Zaoom In ¥ axis

# axis aukofit
Y axis aukafit
Wiew Bit Graph

‘iew Trend Graph

View Trend Value

Graph Setting...

Trend Setting... R

MewPLC Stop L, simulatar, OF

tor 3}, Monitar 47

Data to be observed are registered through the trend setting.

HewProt
NewProi
Checkin

Checkin
No dup:

Checkin
HewProt

Global
Ho errt

Execut:
Upload

Message Window

O

Row 1, Col
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14-37 |

Trend Setup

Sample zetting

Max. zample to dizplay:
bdax. zample to keep:

Frequency:

Device zetting

Eit Graph Trend Graph l

Sample., Time:
Sample, Time:
"

[5] Frogram  |wvariable Mame|Device|  Type

1 MewProgram _PIDO_Dosy IMT

2 MHewProgram _PIDO_D0OPY 1T

]

< | >
[ QK ] [ Cancel

J

Set the monitoring period to 200ms and select the trend graph tab at the bottom to register the variables you want to monitor such

as SV and PV of block 0 and loop 0.

(5) Program Execution (Here an example is given to show how to find a parameter manually. For auto tuning, refer to

14.7.6)
When the contact (% MXO0) is tumed On, the system starts up.
50004 | _PIBo_noswy
—_ _PIDO_DOPY
£000
4000
20001
R A N N N A N B A A N R
8888 3 I8 EBIsc e 2 2eE 2y
- = = = = = = = = = = & & & & & & ©of o &
oo o 0 nm 6o @ o 60 60 ¢ 6 @ ¢ 6 46 ¢ ¢ 9 0

After increasing K_p to 100, the system is started again. Because K _p is set too large, the system

G000

11.32.27 .5

vibrates in a permanent regularly.

_PIDO_00SV
B000

_PIDO_0OFY

7000
6000
5000
4000
3000
2000
1000

=]

11:39:14 .44

11:39:17. 24

11:39:03.0
11:39:05.84
11:39:22 9
11:39:25.8
11:39:28.64

11:39:11.64

Setas follows: K p=20, T_i=100

LSELEC TRIC

11:39:31.41

11:39:34.34

11:39:37 .14

11:39:40.04

11:39:42.64

11:39:45.74

11:39:48.54

11:39:51. 44

11:39:57.14

11:39:54.24
11:39:50.9
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-FIDO_DOSV
_PIDO_BOPY

9000

80004
70004
60004
50004
40004
30004
2000
10004

=]

O'EDEY:

[ ooer:
EYATA S
eSS
Hh. LGEb:
Hm.mvnmv_
LA
”N.m__.“m__“
e arey:
Hm.hm”w___”
”m.vm“ww_
Hm. LEZh:
oezer
”N.m_wnw__”

FEETEV:

rS'o0zTe:
EXATA S
rerLCr

FOZLEr:

_PIDO_o0PY

_PIDO_00SY

rge, the steady state offset lasts long and there occurs a slight overshoot.

ML B0Er:

£ 00-Zr-

10000

90001
8000
7000
6000

K p=10,T i=1.

Because the T ivalue is too lal
Set as follows: K _p

S 8E8B8°

£'80:9r

”m.mn__m.&
Ho.mo”m!
”m.mm_m__”
MO 4551
”w.wm_mf“
Hm. LG:GF:
Hq.mq”mw”
EELELE
”m.mv“m?
”m.mm_mw_
Ho.hm_m!
Hw.vm“m?
My LESY:

M5 BTSy:

[4'Sesy:

L
FO0z5r:

PICG_003V
-PIDO_00PY

ArARCLE

FEFLGy:

LThEY:
”m. BEBY:
”D. LEBY:
”N. FE-&F-
”m. LE-BY
”m. 8z:6¥:
H.__ STev:
”m. [l =1 2
”_u. 0Z-6v:

AL
”._1 FL-Er:
Hm_. L1-g¥-
”h. 20eY:
”m. SOEY:
Ho. E0Er:
HN. 00-6¥:
”m. £58¥F
”m. ¥Ser:
EAERE

CLELELE

T LGy P

, PV fluctuates slowly.
10, T_i=5 This is a satisfactory resuilt.

1000

]
8000
7000
6000
5000
4000
3000
2000

Because T _iis too small
Set as follows: K _p

0°ar-ar:

| 14-38
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LS

10, T_i=5,T_d=0.

The current system is a slow system that allows sufficient control even with PI, so it only performs Pl control.

For PID control (additional D control), refer to Appendix 14.8.

Therefore, the tuning results are as follows: K_p
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14.7.6 How to use Auto-tuning

14-39

Basically, it operates normally when the PV of the system before auto-tuning is smaller than the AT_SV value in reverse control.

In the case of Forward control, on the contrary, it operates normally when the PV value of the system before auto-tuning is greater
than the AT_SV value.. Total step consists of 7 steps (AT step is 0 in PIDSTORP status) The current step of the loop can be known by
looking at _PID[B] _[L]AT_step.. In other words, in the PIDSTORP state, AT starts at 0 in the AT step, and increases in sequence
(automatically) from 1, and AT is terminated in step 7. Therefore, malfunction may occur if the user operates the step arbitrarily.

In order to avoid overlapping content, proceed with the contents of 14.7.5 (5) above and then proceed with the following. Set
AT _SV.Ingeneral case, set AT_SV same as SV. However, during auto tuning, the system vibrates so that the PV exceeds the
AT_SV value, so if this process is not suitable for the system, set the appropriate AT_SV value.

Next, set_PID[B] [L]MV_minand _PID[B] [LJ]MV_max. Each value is considered the minimum/maximum output of the system.
During auto tuning, these two values are output altemately in 3 cycles. For example, if _PID[B] [L]MV_min =0, _PID[B] [L]IMV_max
= 10000, the MV value delivered to the motor or heater repeats 0 —10000 — 0 output 3 times. If there is a risk that such a sudden
change puts a burden on the system, set_PID[B] [L]dMV.

Now setthe _PID[B] [LJHYS _val value. This value is used only during auto tuning. It is a dead band that occurs when PV reaches a
value near SV, and occurs above the reference when rising and below the reference when falling. In other words, if SV is 5000 and
_PID[B] [LJHYS valis 100, increase PV by maintaining MV as _PID[B] [L]IMV_max up to 5100 (SV +_PID[B] [LIHYS _val), after
that, the MV iskept at_PID[B] [LIMV_min up to 4900 (SV-_PID[B] [L]HYS_val)and tuning is performed while decreasing PV.

'MV upper;

goop {lmit

0004
2000 MV graph =

£000 4

EXE d

40004

U/
N\

aference PV value reach to SV

e, {repeating value

4 1n
D <

30004 —
PV graphl
20004

1000+

Just

09:37:18.51
5.0

0.8
2.24
3.6
5.3
e
9.1

—_— o o o T T —

D?J:S?:W.J3
2

09:37.21 3L
09:37:22 7%
09:37:24.0
9:37:28.21
9:37:29.6
59:37:31.0
9:37:58.51
9:37:59.9-

09:37:19.9
09:37:25.54
09:37:26.64
09:37:32.3
09:37:33.74
09:37:35.14
09:37:36.54
09:37:37 8
09:37:39.24
09:37:40.6
09:37:42 .04
09:37:43.3
09:37-44.74
09:37:46.1
09:37:47 .5
09:37:48.9
09:37:50.2
09:37:51 6
09:37:53.0
09:37:54.4
09:37:55.74
09:37:57.14

59:38:01.24
09:36:02.6
09:35:04.04
09:35:05.3
09:35:06.7
09:35:08.1
09:35:09.5
09:38:
09:35:20.5

u}

u}

]

u}

u}

u}
09:38:
09:38:
09:38:
09:33:
09:33:
09:38;

- MV graph : For auto-tuning, the MV upper limit and MV lower limit are output three times.
- PV graph: Repeats the ascending and descending operation 3 times based on the SV value by the change of the MV
value.

The above graph is the water level waveform obtained by setting the appropriate _ PID[B] [LJHYS_val setting value (50 in the figure),
and the square waveform should appear 3 times in MV as above.
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10000

8000 4

8000+

J000+

000

5000 4

4000+

3000 4

2000

10004

18:05:10.2

18:05:11.24
18:05:12.24
18:05:13.24
18:05:14.24
18:05:15.24
18:05:16.24

18:05:17 .24

18:05:18.24

18:05:19.24

18:05:20.24
18:05:21.24

18:05:22.24
18:05:23.24

18:05:24.24
18:05:25.24
18:05:26.24
18:05:27 .24
18:05:28.34
18:05:29.34
18:05:30.34
18:05:31.34
18:05:32.34
18:05:33.34
18:05:34.34
18:05:35.34
18:05:36.34
18:05:37 .34
18:05:33.34
18:05:39.34
18:05:40.34
18:05:41.3
18:05:42.34
18:05:43.34

The above graph is the water level waveform obtained because the PID[B] [L]HYS val
e). If the 3 square wave does not appear clearly on the MV as above, correct AT operation cannot be guaranteed. In addition, i

fan excessively large PID[B] _[LJHYS_val value is added, the side effect of slowing down the system may occur.

14.7.7 Program Example 2

18:05:44.34
18:05:45.3
18:05:46.3
18:05:47 .34
18:05:48.34

18:05:49.3

18:05:50.3

18:05:51.34

18:05:52.34

18:05:53.3

18:05:54.3

setting is too small (10 in the figur

The following figure is a program when changing main PID constant value and SV value setting part in the program.
When PIDPRMT contact (%MX01) is turned on, user-
specified U_SV, U _Ts, U _Kp, U_Ti, U_Td values are entered as PID parameters, and you can use the monitor window as de

scribed in 14.7.3 above.

Comment

transmits the /0 conversion module input to _FIDO_00FY

ON
3 —
_00_CHO_

DATA

MOVE
EN ENOD

IN - OuT

INST

M1

u_td

Comrment

exeutes the bl
module output,

ZM=0

Comrment

transmits the:

]
1 —

_FIDO_00M
Y

—FREQ DON
E

|——FREQ DON
E

_PID0_n0MY

FIDPRMT

ELO
CK

Td

INST1
PIDRUN

jock 0, laop 1 and alter completing the execulion, it allows the D& canversion

_FiDO_00P
k4

_01_CHO_
OUTEN
—

ELO FID_
K STA
T
L00
F

MOWE
EM EMO

I ouT

M0 PID operation
condition
_01_CHO_DUTEMN: activ
ates the DA output

10 D4 Gonwersion module autput

_M_CHOL
DATA

14-40
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14.7.8 Cascade operation

Comment|{Transmits the A'D conversion module input to each PV of loopl, loop1
LT
_ON MOVE
— —EN  ENO|
Lz _D000_CH _PIDO_0OP
0_DATA 4N QUT] v
L3
L4
_ON MOVE
— —FN  ENO|
L5 _D000_CH _PIDO_D1P
1_DATA 4N ouT v
LE
C Executes the cascade operation of leopl, loop1 of PID block and after completing the
RO, jexecution, it allows the DJ/A conversion module output
INST
e %MX ; PID operation
0001 CH condition
B M0 FIDCAS o ouTEN | -01_CHO_OUTEN
— +—FEa DoN — ¢ y—| actvates the D/A output
T E
0 ELO  MST
ICK  _STA
L1g T
0 LO0 SLV_|
F_M STAT|
LTT =T
LOO
©_SL
L1z "
Comment|Transmits the _FID0_00MV to DVA conversion module output
LT4
-ON MOVE
} EN  EMO
L15 _PID0_01 _0001_CH
My N ouTt 0_DATA
L1E

The ladder program above is a program that performs cascade operation based on the block diagram below.

user
r Cascadeloop - — — — — — —|— —
| SV_ms |
| MV_mst Master | PV_mst
loop(0) |
| SV—SIVV | AD mst
| MV_slv Slave PV_slv | thermon
| loop(1) | eter
y DA AD_slv S
® Heating
fuel (— valve —————-| {lOWMEtE m—]- % furnance

The block diagram above is a heating system that measures the temperature of the fumace and maintains the desired temperature
by properly supplying fuel to the heater when viewed only by considering the master loop. Here, in order to control the signal going to
the fuel valve, a flow meter is installed to form a slave loop, when the master loop gives a fuel command with an arbitrary value, a
constant flow of fuel is supplied by the operation of the slave loop.

14-41 | LSELecTrIC
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14.8 Appendix

In order to check the function of PID, the system must be configured. However, by using the simulator function of XG5000, you can
check the functions of various PID parameters without configuring the system. You can improve your understanding of PID control.
(However, in the program below, PV and MV are output with the same value.)

14.8.1 PID control program example (simulation)

Start the simulator after writing the program as shown below.

Lo

%MX3

— |

PID run

Lt

Lz

L3

L4

5}

L6

L7

L8

L9

%MW1000 N

EN

MOVE

ENO

ouTF _PIDO_00PV

PID Process
Value (PV) -
Block( Loop00

INST1
PIDRUN
REQ DONE
block BLOC PID_S
K TAT)
loop LOOP
MOVE
EN ENO
_PIDO_0OMV qN QuUTH %MW1000
PID
Manipulated
Value (MV) -

Block0 Loop00

Open the PID monitor window, set the basic setting parameters as follows, and then write to PLC.

s , [=@][=]
~
15000 Initialize
PLC Write
10000
PLC Read
5000
Loop Save
0 U L i U L U U L Loop Open
90 93 96 99 102 108 114
< >
Monitoring View
Run Status Stop PV 0
— Mg = b
Cascade Stop Mv 0
Remote Run | Disable AT Status Ready
TO(OFF) T s 0
Auto(OFF) K_p 0.000000e+000
Disable(OFF) |T_i 0.000000e+000
P — S TROOe GO0
P_on_PV On ERR(OFF)
AW2D Enable(OFF)
D_on_ERR _|OnPV(OFF)
Td_lag 0
AT_EN Disable(OFF)
AT_SV 0
EERETET—T

LSE ecrric | 14-42
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Set the control period to 500ms (5000). Next, set the Kp (proportional coefficient) value to 0.6 and then operate PIDRUN.

You can see that the system (PV) did not reach the target value (SV) and a certain residual deviation occurred.

et LOOPO_00 B8R ==
~
15000 Initialize
PLC Write
10000
PLC Read
5000
! ) Loop Save
0 ——T— ;. Ay Loop O
500 596 602 608 614 e
< >
Monitaring View
Run Status Running PV 1875
ESa S| Normal  TER 3126
BN Stop . Lo .S
Remote Run ] Disable AT Status Ready
Setting View
PAUSE No(OFF) Ts Z000
Auto/Man Auto(OFF) K_p 6.000000e-001
MV_BMPL Disable(OFF) JT_i 0.000000e+000
Ly ¢ |e=d | 0.000000e+000
Reverse  |Forward(OFF) TP_OMFPV  JORERRIONT)
sV 5000 AW2D Enable(OFF)
delta PV_Max {10000 D_on_ERR On PV(OFF)
Deadband 100 Td_lag 0
Max. MV 10000 AT_EN Disable(OFF)
Min. MV 0 ___ {BI=SY o
delta MV_Max | 10000 AT_HYS_val 0

Set the Ti (Integral Coefficient) value to 4 to remove residual deviation. See that the system is getting closer to the target value.

L LooPo 00 [B=8EoR ™<=
~
15000 Initialize
PLC Write
10000+
PLC Read
5000
W/_ Loop Save
0 T T —T— T o
733 739 745 751 757 S
< >
Monitoring View
Run Status Running |PY 4499 .
EMERE S| Nommal = 526
Sl Stop o 4499
Remote Run Disable AT Status Ready
Setting View
PAUSE MNo(OFF) L |14 —
Auonian—aunoorr) s 6.000000e-001
MV_BMPL Disable(OFF) |JT_i 4.000000e+000
LT RO = | 0.000000e+000
TEZECE Forward(OFF) [PEBR-PY On ERRIOFF) —
Sv 5000 AW2D Enable(OFF)
delta PV_Max | 10000 D_on_ERR On PV(OFF)
Deadband 100 Td_lag 0
Max. MV 10000 AT_EN Disable(OFF)
cmiatblochs O AAESY O
delta MV_Max | 10000 AT_HYS val |0

This time, let's change the Kp value to 0.6 - 0.8 so the system can reach the target value more quickly.

Although the arrival time was faster than before, the system was initially unstable

14-43 | LSE . ecrric
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l&# LOOPO_00 =23
~
15000 Initialize
PLC Write
10000
PLC Read
5000 I
\ ', V\/“#__- Loop Save
0 T — — Loop Open
870 876 882 888 894 -
< >
Monitoring View
Run Status Running PV 4640
Error Status Narmal EV 369
Cascade Stop My 4640
Remote Run | Disable AT Status Ready
Setting View
PAUSE Na(OFF) |Is 5000
Auto/Man Auto(OFF) '(_p 8.000000e-001
MV_BMPL Disable(OFF) {T_T TU0000UST000 |
MV_man 0 T_d 0.000000e+000
Reverse Forward(OFF) {P_on_PV On ERR(OFF)
sV 5000 AW2D Enable(OFF)
delta PV_Max | 10000 D_on_ERR  |On PV(OFF)
Deadband 100 Td_lag 0
Max. MV 10000 AT_EN Disable(OFF)
MinMY N, | ®
delta MV_Max | 10000 AT_HYS_val |0
L

In order to stabilize the initial unstable system, the Td (differential coefficient) value was set to 0.00008.

As a result, the initial system stabilized.

e
{1 LOOP0_00 [Fo-E- |3
~
15000 Initialize
PLC Write
10000
PLC Read
5000
\ ?‘ Loop Save
e T T T T LW W‘
982 988 994 1000 1006 °
< >
Monitoring View
Run Status Running PV 4669
Error Status Normal EV 360
Cascade Stop MV 4669
Remote Run | Disable AT Status Ready
Setting View
PAUSE No(OFF) Ts 5000
Auto/Man Auto(OFF) K_p 8.000000e-001
MV_BMPL Disable(OFF) ]JT_i 4.000000e+000
MV_man 0 Td 8.000000e-005 |
Reverse Forward(OFF) {P_on_PV On ERR(OFF)
SV 5000 AW2D Enable(OFF)
delta PV_Max | 10000 D_on_ERR On PV(OFF)
Deadband 100 Td_lag 0
Max. MV 10000 AT_EN Disable(OFF)
MII'I, MV D ............ S AT_SV D ..................
delta MV_Max | 10000 AT_HYS_val 0
W
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Appendix 1 Flag List

IAppendix 1.1 Flag List

1) Mode and state
Flag Name TYPE Memory Content Description

SYS STATE | DWORD %FD0  |PLC mode and states Displays the operation mode and operation
status of the system.

_RUN BOOL %FX0 RUN

_STOP BOOL %FX1 STOP
Indicates operation state of PLC module.

_ERROR BOOL %FX2 ERROR

_DEBUG BOOL %FX3 DEBUG
It displays the status that can change the

0,

_LOCAL_CON BOOL %FX4 Local control operation mode only by mode key or GMWIN.

I_NBFAS E_EMASK_ DWORD %FDA4T77 Base fault mask information Displays base fault mask information.

_REMOTE_CON BOOL %FX6 Remote mode on Remote control mode.

RUN_EDIT ST BOOL %FX8 Dowploadlng the program during edit during
running.

RRUN—EDIT—CH BOOL %FX9 Internal processing during edit during running..

Edit during running

N‘EUN—EDIT—DO BOOL %FX10 Edit during running completed.

_RUN_EDIT_NG BOOL %FX11 Abnormal completion during edit during running.

_CMOD_KEY BOOL %FX12 Operation mode change by key

_CMOD_LPADT BOOL %FX13 Operation mode change by local PADT

Operation mode change

_CMOD_RPADT BOOL %FX14 Operation mode change by remote PADT

CMOD_RLINK | BOOL %FX15 Operation mode change by  remote
communication module

FORCE_IN BOOL %FX16 Forced input :;ggf;:: that forced On/Off for input contact is in

FORCE_OUT BOOL %EX17 Forced output !ndlcates that forced On/Off for output contact is
in progress.

_SKIP_ON BOOL %FX18 I/0 SKIP Executing I/ O SKIP

_EMASK_ON BOOL %FX19 Error mask Executing Error mask

_MON_ON BOOL %FX20 Executing monitor Executing monitor

. Stop after scan completion by STOP function
o,

_USTOP_ON BOOL %oFX21 Stopped by STOP function. during RUN mode.

_ESTOP_ON BOOL %FX22  |Stopped by ESTOP function. Immediate stop by ESTOP function during RUN
mode operation

_INIT_RUN BOOL %FX24  |Performing initialization task. Indicates during executing initial program which
is programmed by user.

_PB1 BOOL %FX28 Program code 1 Program code 1 is selected.

_PB2 BOOL %FX29 Program code 2 Program code 2 is selected.

_BASE_INFO ARRAY %FW150 Base information Display the base information.

_RTC_WR BOOL %FX16384 Data write and read in RTC. Data write and read in RTC.

_SCAN_WR BOOL %FX16385 Initializing the value of scan. Initializing the value of scan.
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Flag Name TYPE Memory Content Description
_RCHK_ANC_ER BOOL %FX16386 External critical enror request (Ij?ee\(/qig:st of fatal emor detection from extemal
_RCHK_ANC_WA BOOL %FX16387 External light error request (Ij?ee\(/qigsst of minor eror detection from extemal
F%ASE—SKIP—IN DWORD %FD478 Base Skip information Display the base skip information.
If this flag is set by user's initial program, it is|
_INIT_DONE BOOL %FX16400 Initialization task completion. started to execution of scan program after initial
program completion.
_KEY DWORD %FD43 Current key Indicates the current state of the local key.
FUSE_ER_PMT BOOL o%4FX15232 Setting continue running when a fuse error|Setting continue running when a fuse error
OCCUrS. OCCUrS.
CP_ER_PMT BOOL %FX15235 Setting . qontlnue running  when|Setting continue running when communication
communication module error occurs. module error occurs.
10_ER_PMT BOOL o%FX15233 Setting continue running when IO module|Setting continue running when IO module error
€ITor occurs. OCCUIS.
SP_ER PMT BOOL %FX15234 Setting continue running when special|Display setting continue running when special
module error occurs. module error occurs.
_INIT_RUN BOOL %FX24 Executing the initial task Display executing the initial task.

2) System error

Flag Name TYPE Memory Content Description

_CNF_ER DWORD %FD1  |System emors(critical error) Handes emor flags about nom-operlon faulk

Representative flag displayed when 1/O
configuration parameter for each slot is not
_IO_TYER BOOL %FX33 Module type mismatch error matched with practical module configuration or a
specific module is applied in the wrong location.
(Referto _I0O_TYER N, 10 TYER[n))

Representative flag displayed when the module
_10_DEER BOOL %FX34 Module detachment error configuration for each slot is changed while
running.(Referto 10 DEER N, |0 DEERIn])

Representative flag displayed when the fuse of]
_FUSE_ER BOOL %FX35 Fuse cutoff error module is cut off(Refer to _FUSE_ER N,
FUSE_ER[n])

When I/O configuration parameter for each slot is
not matched with practical module configuration
or a specific module is applied in the wrong
position, displayed as the lowest slot number|
after detecting these mismatch eror in slot
locations.

_IO_TYER N WORD %FW90 Slot number of mismatched module type

When slot module configuration is changed while
PLC running, displayed as the lowest slot

[
-IO_PEER N WORD #oFWO1 Module detached slot no. number after detecting these detachment error in
slot locations.
When a fuse equipped module is cut off,
_FUSE_ER_N WORD %FW92 Slot number of fuse cut off displayed as the lowest slot number after

detecting this error in slot locations.

Representative flag displayed when critical fault

Critical faut detection error in extemal error detected by user program is recorded in

_ANNUM_ER BOOL %FX38

device ANC_ERR[n.
_BPRM_ER BOOL %FX40 Basic Parameter It is abnomal to the basic parameter.
_IOPRM_ER BOOL Y%FX41 IO parameter It is abnomal to the 10 configuration parameter.
_SPPRM_ER BOOL %FX42 Special module parameter error It is abnomal to the special module parameter.
_CPPRM_ER BOOL %FX43 Communication module parameter error galrzn?ebtgfmal fo the communication module
PGM_ER BOOL %FX44 Program error Indicates that there is problem with user-made

program checksum.

212
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Flag Name TYPE Memory Content Description
_FUSE_ERR WORD %FW112 Fuse cutoff error Display fuse cutoff error.
CODE_ER BOOL FX45 Program Code error Indicates that wh|I’e user program is running, the
program code can't be interpreted.
Displayed when the saved program gets
_SWDT_ER BOOL %FX46 CPU abnomal ends. damages by an abnomal end of CPU or
program cannot work.
—EQSE—POWER BOOL Y%FX47 Power error The base power supply is abnormal.
WDT_ER BOOL %FX48  |Scanwatchdog error Indicates that the program scan fime exceeds the
scan watchdog time specified by a parameter.
_10_DEERR WORD FW104 Module detachment error Display module detachment error.
_1IO_TYERR WORD %FW96 Module type mismatch error Display module type mismatch error.
3) System Waming
Flag Name TYPE Memory Content Description
CNF_WAR DWORD %FD2 Systern warming Reprfesentatlve flag displayed the system
waming state.
_RTC_ER BOOL %FX64 RTC error Indicates that RTC data is abnormal
_P2P_WAR BOOL %FX84 P2P parameter error - representative flag ﬁ)alzplay P2P parameter error - representative
_EIP_TAG_WAR BOOL %FX95 EtherNet/IP TAG  information error Display EtherNet/IP TAG information error.
HS WAR BOOL %EXT2 ngh-speeq Link parameter error -|Display ngh-speed Link parameter error -
representative flag representative flag
HS_WAR W WORD %FW58 !-Ilgh-spged Link parameter error - whole Dlsplay ngh-gpeed Link parameter error -
information whole information
_AB_SD_ER BOOL %FX67 Abnormal operation stop Stop by abnomal operation.
_TASK_ER BOOL %FX68 Task callision Itis collided to the task.
_BAT_ER BOOL %FX69 Battery error Battery condition is abnormal.
_ANNUM_WAR | BOOL %FX70  |Extemal device fault Indicates that the minor fault in the extemal
device is detected.
_P2P_WAR W WORD %FW59 P2P parameter error - whole information | Display P2P parameter error - whole information
BASE_INFO ER | BOOL %FX49  |Base information error It is occurred to abnormality in the main base
— — - information.
HS_WARn BOOL %FX928  |High speed link— Parameter ::Ef] _ﬂkﬂ"zr;“a' fo the high speed link parameter|
_P2P_WARnN BOOL %FX944 P2P - parameter Itis abnomal to the P2P parameter n. (n: 1~8)
_CONSTANT_ER BOOL %FX92 Fixed period error Fixed period error
Critical fault of external device is detected by
ANC_ERR WORD %FW1026  |Critical fault information of extemal device |1SS" Program, and that error is saved at this
zone as numbers which can identify 16 error]
types.
Minor fault in external device is detected by user
_ANC_WAR WORD %FW1027 Minor error information in extemnal device |Pro9rar .and the bit po§|t|on Of. the occurred
error is displayed as an integer in occurrence
order.
_SLOT_EMASK |
WORD %FW958 Slot Fault Mask information Display slot fault mask information.
NFO
_SLOT_SKIP_INF
WORD %FW966 Slot Skip information Display slot Skip information.
o
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4) User flag
Flag Name TYPE Memory Content Description
Clock signal used in user program reverses
_T20MS BOOL 7oFX144 20ms cydle clock On/Off per a half cycle Reversal of signal is
T100MS BOOL %FX145  [100ms cyde clock processed after the scan is completed, so the
clock signal may be delayed or distorted
T200MS BOOL %FX146 200ms cydle clock according to the program execution time. Please
— use more enough long clock signal than PLC
T1S BOOL %FX147 1s cycle clock scan time. The clock signal begins from the Off
= state at the beginning of the initialization program
_T2S BOOL %FX148 2s cycle clock and scan program.
_T10S BOOL %FX149 10s cycle clock Example od _T100ms clock
i 50msi 50ms
_T20S BOOL %FX150 20s cycle clock J : : L
_T60S BOOL %FX151 60s cycle clock \—‘
. . Always On state flag, used when writing user
ON BOOL %FX153 Ordinary time On progr);m_ d 9
. . Always Off state flag, used when writing user
OFF BOOL %FX154 Ordinary time Off progﬁ;m_ 9 9
10N BOOL %FX155 1’st scan On Only 1’st scan On after operation start
1OFF BOOL %FX156 1’st scan Off Only 1’st scan Off after operation start
On/Off toggle flag per every scan when user
0,
_STOG BOOL %FX157 Scan toggle program is working. (On state for first scan)
5) Operation result flag
Flag Name TYPE Memory Content Description
Operation error flag on the basis of operation
_ERR BOOL %FX176 Operation error flag function (FN) or function block (FB), is renewed
every time operation works.
Operation ermor latch flag on the basis of
program block (PB), the ermor indication which
_LER BOOL %FX181 Operation error latch flag occurs while program block running keeps until
the program ends. It is available to delete by a
program.
ARY_IDX_ ERR | BOOL %FX28864  |Error flag of array index range over Error flag displayed when exceeding the seting
array numbers.
ARY_IDX_LER | BOOL %FX28896  |Latch eror fiag of amay index range over |-2tch error fiag displayed when exceeding the
sefting array numbers.
_ALL_OFF BOOL %FX179 Al output Off On when all outputs are Off

= 1-4
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6) System operation status information

Flag Name TYPE Memory Content Description
CPU_TYPE WORD %FW44  |Indicates CPU Type Information. Displays the operation mode and operation
status information
_CPU_VER WORD %FW45 CPU version. Display CPU version number.
_OS_VER DWORD %FD23 OS version. Display System OS version number.
_OS_VER PATCH [ DWORD %FD89 OS patch version Displays OS version to two decimal places.
_OS_DATE DWORD %FD24 OS date Display OS date.
SCAN_MAX WORD %FW50 | Maximum scan time phdcates max. scan fme during. operaton.
SCAN_MIN WORD %FW51  [Minimum scan time 'L'}giitc_gt?fnsmi”' scan time  during - operation.
SCAN CUR WORD o%FW52 Current scan time Indllc-;ates current scan time during operation.
Unit:0.1ms
_RTC_TIME[0] BYTE %FB106 RTC TIME[Year] Indicates PLC Clock data(Year).
_RTC_TIME[1] BYTE %FB107 RTC TIME[Month] Indicates PLC Clock data(Month).
_RTC_TIME[2] BYTE %FB108 RTC TIME[Date] Indicates PLC Clock data(Date).
_RTC_TIME[3] BYTE %FB109 RTC TIME[Time] Indicates PLC Clock data(Hour).
RTC_TIME[4] BYTE %FB110 RTC TIME[Minute] Indicates PLC Clock data(Minute).
RTC_TIME[5] BYTE %FB111 RTC TIME[Second] Indicates PLC Clock data(Second).
RTC_TIME[6] BYTE %FB112 RTC TIME[Day] Indicates PLC Clock data(Day).
_RTC_TIME[7] BYTE %FB113 RTC TIME[Hundred year] Indicates PLC Clock data(Hundred year).
_RTC_DATE WORD %FW136 Current date of RTC Indicated on the basis of 1.Jan.1984.
Indicates a day of the week.(0:Mon, 1:Tue,
o,
_RTC_WEEK WORD %FW137 Current a day of the week of RTC 2:\Wed, 3:Thu, 4:Fri, 5:Sat, 6:Sun)
L . Indicates a data for the time of the day on the
0,
_RTC_TOD DWORD %FD69 Current time in RTC (ms unit) basis of 00:00:00 (unit : ms).
 RBANK_NUM WORD %FW158 l?Loec(;jk number which is currently being E;irgay block number which is currently being
AC_F_CNT UINT %FW13  |Calculation of momently shut-down count | RePOrt Of momently shut-down count during
RUN mode operation.
_FALS_NUM WORD %FW14 FALS number Displays the number of FALS.
_SOE_LOG_CNT WORD %FW1786 SOE event occurrence count Increase SOE event count.
ESOE—LOG—ROTAT WORD %FW1787 SOE event rotate information Increases when 3000 events are exceeded
_SOE_READ_LOG_ o Increase SOE event count read by using
CNT WORD %FW1784 SOE events count read by the user SOE_RD function block.
_SOE_READ_LOG_ WORD FW1785 SOE event rotate information read by the|Increase when SOE event count read by using
ROTATE user SOE_RD function block reaches 3000.
EHS—ENABLE—STAT ARRAY %FX15840 HS enable/disable current status Display HS enable/disable current status.
_HS_REQ ARRAY |  %FX16480 |HS enable/disable request Changes the state of high speed link
enable/disable.
_HS_REQ_NUM ARRAY %FX16496  |Setting enable/disable for high speed link |Display setting enable/disable for high speed link
fzzp—ENABLE—STA ARRAY |  %FX15872  |P2P enable/disable current status Display P2P enable/disable current status.
_P2P_REQ ARRAY %FX16512 P2P enable/disable request Changes the state of P2P enable/disable.
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Flag Name TYPE Memory Content Description
_P2P_REQ_NUM ARRAY %FX16528  |Setting P2P enable/disable Display setting P2P enable/disable.
CYCLE_TASK_SCA o . Indicates max, min and current scan time of
N TIME ARRAY %FW190 Scan time of fixed cycle task fixed cydle task.

NCJV%E—TASK—SCA BOOL %FX16392 Initialize scan value of fixed cycle task Initialize scan value of fixed cycle task.
_SOCKET_CLOSE_ ARRAY %FW996 CLOSE count of each sockets Disconnection count with client per socket.
COUNTER
_RTC_TIME_USER[0
BYTE %FB2068 Time to set (year) Change RTC information data(Year).
]
_RTC_TIME_USER[1
BYTE %FB2069 Time to set (month) Change RTC information data(Month).
]
_RTC_TIME_USER[2
BYTE %FB2070 Time to set (Date) Change RTC information data(Date).
]
_RTC_TIME_USER[3
BYTE %FB2071 Time to set (hour) Change RTC information data(Hour).
]
_RTC_TIME_USER[4
BYTE %FB2072 Time to set (minute) Change RTC information data(minute).
]
_RTC_TIME_USER[5
BYTE %FB2073 Time to set (second) Change RTC information data(second).
]
_RTC_TIME_USER[6
BYTE %FB2074 Time to set(day) Change RTC information data(day).
]
_RTC_TIME_USER[7
BYTE %FB2075 Time to set (age) Change RTC information data(Year).
]
_PLC_OPERATING_
DWORD %FD498 PLC Operation Time PLC Operation Time(Sec) / Normal Type CPU
TIME
_PLC_OPERATING_
DWORD %FD501 PLC Operation Time PLC Operation Time(Sec) /N Type CPU
TIME
_SOCKET1_ERR_C
DWORD %FD504 Error frame counter 1 Local Ethermnet Socket 1 error counter
NT
_SOCKET2_ERR_C
DWORD %FD505 Error frame counter 2 Local Ethemet Socket 2 error counter
NT
_SOCKET3_ERR_C
DWORD %FD506 Error frame counter 3 Local Ethemet Socket 3 error counter
NT
_SOCKET4_ERR_C
DWORD %FD507 Error frame counter 4 Local Ethemet Socket 4 error counter

NT
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IAppendix 1.2 Link Flag (L) List

The data link flag (L) is described below.

[Table 1] link Flag List according to High speed link no. (High speed link no. 1 ~ 12)

Flag Name Type Memory Content Description
Indicates that all stations operate normally as the parameter set from
the high speed link. It becomes On in the following conditions.
Al stat . 1. When all stations set in parameter are in RUN mode and there is
statlgns of high no error
_HSn_RLINK Bit speed “?k N 2. When all data blocks set in parameter communicate normally.
g;a);aramtz r?(r)rrr?élz; 3. When the parameter set for each station sefting in parameter
’ communicates normally
When Run_link becomes On, it will be maintained until it is
stopped using link disable.
This flag becomes On when the communication status between the
station set for the parameter and the data block is as follows while
_HSmRLINK flag is On.
Indicates abnomal | 1. When the station set in the parameter is not in RUN mode.
_HSn_LTRBL Bit state after 2. When stations set in parameter is error.
_HS1RLINK ON 3. If the communication status of the data block set in the parameter
is not good.
Link trouble becomes On when the condition of 1, 2 and 3 occur,
and it becomes Off when the condition retums to normal.
Indicates the Indicates the overall status of communication information for each
_HSn_STATEK Bit Refer to XGSOOO overall statqs of data block of the set parameter.
(k=000~127) Array glc_JbaI/dlregt No. k b[ock in high ~
Variables High | speed link HS1STATEK=HS1MODk& HS1TRXk&(~_HSnERRK)
speed link parameter
Operation mode of | Indicates the operation mode of the station set for k data block of the
_HSn_MODk Bit No. K block station | parameter.
(k=000~127) array in high speed
parameter No. n
Display of normal Indicates whether the communication status of k data block in the
communication parameter is carried out smoothly, as it is set, or not.
_HSn_TRXk Bit with No. k block
(k=000~127) array station in high
speed link
parameter no. n.
Operation mode of | Indicates whether an error occurred in the communication status of k
_HSn_ERRk Bit No. K block station | data block in the parameter or not.
(k=000~127) array in high speed
parameter No. n
Indicates the Indicates the k data block setting status in the parameter.
. overall status of
—HSn_SETBLOCKK Sﬁay No. k block in high

speed link
parameter No. n.
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High speed link
Address in L area Note
number

1 L000000~LO0049F Comparing with High speed link 1 from [Table 1], the flag address of different
high speed link station no. is as follows by a simple calculation formula.

2 L0O00500~L00099F

3 L001000~L00149F *Calculation formula: Address in L area = LOO0000 + 500 x (high speed link

4 L001500~L00199F | MUmber=1)

5 L002000~L00249F
fyou want to use HS link flag for program and monitoring, you can use the flag

6 L002500~L00299F ) )
map registered in XG5000.

7 L0O03000~L00349F

8 L003500~L00399F

9 L004000~L00449F

10 L004500~L00499F

11 L0O05000~L.00549F

blocks.

k is the block number and the information of 128 blocks from 000 to 127 is shown as a total of 8 words, including 1 word for every 16

For example, in case of mode information (_ HS1MOD), the information of block O to block 15 is shown in L00010, and the block
information of 16~31, 32~47, 48~63, 64~79, 80~95, 96~111 and 112~127 is shown ,the mode information of L00011, LO0012,
L00013, LO0014, LO0015, LO0016 and LO0017 is shown respectively. Therefore, the mode information of block number 55 is shown in

L000137.
able 2] Link Flag List according to P2P Service setting  P2P parameter (n): 1 ~ 8, P2P block (xx): 0 ~63
Flag Name Type Memory Content Description
P2P parameter n, xx
_P2Pn_NDRxx Bit Block service normal | P2P parameter n, xx Block service normal end
end
P2P parameter n, xx
_P2Pn_ERRxx Bit Block service abnormal | P2P parameter n, xx Block service abnormal end
Refer to end
XG5000 Eror code when P2P Display error code when P2P parameter n, xx Block
_P2Pn_STATUSXxx WORD global/direct | parameter n, xx Block pay P ’
; . service abnormal end.
variables P2P | service abnormal end.
link P2P parameter n, xx ’ .
PPN SVCCNTx Double Block service normal Dlsplay P2P parameter n, xx Block service nomal
- - word . execution count.
execution count
P2P parameter n, xx ] .
_P2Pn_ERRCNTxx Double Block service abnormal Dlsplay P2P parameter n, xx Block service abnormal
word . execution count.
execution count
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/Appendix 1.3 Communication Flag (P2P) List

Communication register list according to P2P No. P2P parameter (n): 1 ~ 8, P2P block (xx): 0 ~63

Memory Flag Type Content Description
P2P parameter n,xxx | Save P2P parameter n,xx Block destination station number.
NO0000 _PnBxxSN | WORD Block destination | If the destination station number is used on XG-PD, it can be
station number modified during Run using P2PSN command.
. P2P parameter n,xx
NO00001 Device ; )
NO00O4 _PnBxxRD1 structure Block read area device | Saves P2P parameter n,xx Block read area device 1.
1
NO00005 PnBxxRS1 | WORD PzP parameter. XX Saves P2P parameter n,xx Block read area size 1.
- Block read area size 1
. P2P parameter n,xx
N00006 Device ! ,
NO00O9 _PnBxxRD2 structure Block read area device | Save P2P parameter n,xx Block read area device 2.
2
N00010 _PnBxxRS2 | WORD p2p parameter. NXX Save P2P parameter n,xx Block read area size 2.
Block read area size 2
. P2P parameter nxx
N00011 Device ; )
NO0O14 _PnBxxRD3 structure Block read area device | Saves P2P parameter n,xx Block read area device 3.
3
N00015 _PnBxxRS3 | WORD p2p parameter. XX Saves P2P parameter n,xx Block read area size 3.
Block read area size 3
. P2P parameter nxx
N00016 Device ; .
NO0O19 _PnBxxRD4 structure Block read area device | Save P2P parameter n,xx Block read area device 4.
4
N00020 PnBxxRS4 | WORD PzP parameter. XX Save P2P parameter n,xx Block read area size 4.
- Block read area size 4
. P2P parameter n,xx
N00021 _PnBxxWD | Device : .
NO0024 1 structure 1BIOCk save area device | Save P2P parameter n,xx Block save area device 1
N00025 _PrBodVS WORD P2P  parameter . XX Save P2P parameter n,xx Block save area Size 1.
1 Block save area Size 1
. P2P parameter nxx
NO0026 _PnBxx\WD | Device ; .
N00029 > structure Elock save area device | Save P2P parameter n,xx Block save area device 2.
NO0030 _PrBodVS WORD P2P - parameter . XX Save P2P parameter n,xx Block save area size 2.
2 Block save area size 2
. P2P parameter n,xx
NO0031 _PnBxxWD | Device ; .
NO0034 3 structure ?Iock save area device | Save P2P parameter n,xx Block save area device 3
NO00035 PrBodVS WORD P2P  parameter . nXx Save P2P parameter n,xx Block save area Size 3.
3 Block save area size 3
. P2P parameter n,xx
NO00036 _PnBxxWD | Device . .
NO0O39 2 structure Elock save area device | Save P2P parameter n,xx Block save area device 4.
N00040 _PrBodVS WORD P2P  parameter . NXX Save P2P parameter n,xx Block save area size 4.
4 Block save area size 4

1) N area shall be set automatically when setting P2P parameter by using XG-PD and available to modify during RUN by using
P2P dedicated command.
2) N area has a different address classified according to P2P parameter setting no., block index. The area not used by P2P

service as address is divided, can be used by internal device.
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/Appendix 1.4 Reserved Words

The reserved words are predefined words to use in the system. Therefore, it is impossible to use them as the identifier.

Reserved Words

ACTION ... END_ACTION

ARRAY ...OF

AT

CASE ... OF ... ELSE ... END_CASE

CONFIGURATION ... END_CONFIGURATION

Data type Name

DATE#, D#
DATE_AND_TIME#, DT#

EXIT

FOR..TO..BY..DO..END_FOR

FUNCTION ... END_FUNCTION

FUNCTION_BLOCK ... END_FUNCTION_BLOCK

Function block names

IF..THEN ... ELSIF .. ELSE .. END_IF

OK

Operator (IL Language)
Operator (ST Language)

PROGRAM

PROGRAM ... END_PROGRAM

REPEAT ... UNTIL ... END_REPEAT

RESOURCE ... END_RESOURCE

RETAIN

RETURN

STEP ... END_STEP

STRUCTURE ... END_STRUCTURE

T#

TASK ... WITH

TIME_OF_DAY#, TOD#

TRANSITION ... FROM... TO ... END_TRANSITION

TYPE ... END_TYPE

VAR .. END_VAR
VAR_INPUT ... END_VAR
VAR_OUTPUT ... END_VAR
VAR_IN_OUT ...END_VAR
VAR EXTERNAL ... END VAR

VAR_ACCESS ... END_VAR

VAR_GLOBAL ... END_VAR

WHILE ... DO ... END_WHILE

WITH
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Appendix 2 Dimensions (Unit: mm)

1) CPU module

XGI-CPUx

[T i ]

98.0

0.0 27.0

2) /O module

1/O Module (Terminal Block type)

20401

57

gk
|

90£0.1

Wlﬂ

984 2%
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3) Power Module

Power Module
XGP-ACF1 ] — EI
Dar ]
Q
=]
an
LS
— 1
55.0 A
Classification A(MM)
XGP-ACF1/ACF2/DC42 90.0
XGP-AC23/ AC24/14 110
XGP-SAC24/DC44 130
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A2-3

4) Main/Expansion Base

Main Base
19.0
0 o 0 o 0 0 o o 0 Il
g [ @
R E
[+] o O
—
G p—-——- - e—t-————— —4
I
16.0) A
4-84.5
B 17.9

Expansion Base
18.9
E @ @ |
—
b p—-— e = —
16.4 A
4-@4.5
B 17.0
Classification A B
XGB-M04A/XGB-EO4A 190 210
XGB-M06A/XGB-E06A 244 264
XGB-M08A/XGB-EO8A 298 318
XGB-M12A/XGB-E12A 406 426
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Appendix 3. Compatibility with GLOFA

IAppendix 3.1 Compatibility of Flag

Classification| GM4C XGl Type Contents Description
Operation error latch flag which is on the basis of
LER LER BOOL Operation error pro'gram block (PB), the e'rror indication. which occurs
- - Latch flag while program block running keeps until the program
ends. Itis available to delete by a program.
Operation error flag which is on the basis of operation
_ERR _ERR BOOL | Operation error flag | function(FN) or function block(FB), it is renewed every
time operation works.
_T20MS _T20MS BOOL | 20ms clock
_T100MS | _T100MS BOOL | 100ms clock
T200MS T200MS BOOL | 200ms clock Clock signal used in user program reverses On/Off per a
= = half cycle
_T1S _T1S BOOL | 1second clock Please use more enough long clock signal than PLC
_T2S _T2S BOOL | 2second clock éclankﬁn?e- | starts fom OF condifion when iifalisati
ock signal starts from Off condition when initialization
_T10S _T10S BOOL | 10second clock program starts or scan program starts.
_T20S _T20S BOOL | 20second clock
_T60S _T60S BOOL | 60second clock
User _ON _ON BOOL | Ordinary time On Always On state flag, used when writing a user program.
Flag , , »
_OFF _OFF BOOL | Ordinary time Off Always Off state flag, used when writing a user program.
_10N _10N BOOL | 1'stscan On First scan On flag, operated after starting the operation.
_10FF _10FF BOOL | 1’st scan Off First scan Off flag, operated after starting the operation.
Reversal every scan On/Off reversed per scan when user program is
STOG STOG BOOL ]
B - (scan toggle) working. (On state for first scan)
When this flag is set by user-written initialization program,
_INIT_DON Complete of initial 9 Y ) L Prog
_INIT_DONE BOOL scan program starts operation after initialization program
E program
ends.
RTC_DAT Current date of
- - _RTC_DATE DATE Indicates day data on the basis of 1.Jan.1984.
E RTC
_RTC_TO ) Indicates a data for the time of the day on the basis of
_RTC TOD TOD | Currenttime of RTC .
D 00:00:00 (unit: ms)
XGT - 0:Sun, 1:Mon, 2:Tue, 3:Wed, 4:Thu, 5:Fri,
RTC_WE :
_RTC.) _RTC WEEK | UINT Current a day of the | 6:Sat .
EK week of RTC GLOFA - 0:Mon, 1:Tue, 2:Wed, 3:Thu, 4:Fri,
5:Sat, 6:Sun
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Classification GM4C XGl Type Contents Description
CNF ER i WORD System error Handles error flags about fault of operation
-7 (heavy fault) stop as below.
Error flag occurred when normal operation
cannot be done due to diagnosis error of CPU
P nfiguration
_CPU_ER _CPU_ER BOOL er;: Configuratio Module.
(Referto “_SYS_ERR” for more error
contents)
Representative flag displayed when /O
configuration parameter for each slot is not
Mismatched matched with practical module configuration
_IO_TYER _IO_TYER BOOL module type error or a specific module is applied in the wrong
location.
(Referto“_IO_TYER_N, _IO_TYERI[n]")
Representative flag displayed when the
Module detachment | module configuration for each slot is changed
_lO_DEER _lO_DEER BOOL error while running.
(Referto“_IO_DEER_N, _IO_DEER[N]")
Representative flag displayed when the fuse
_FUSE_ER _FUSE_ER BOOL Fuse error of module is cut off.
(Referto“ FUSE_ER N,_FUSE_ERIn]")
/O module Representative flag displayed when it cannot
System . . normally read and write I/O module of each
Error _lIO_RWER _lIO_RWER BOOL reading/writing slot module.
Rep. error(fault) (Referto“ IP_ RWER N, 10_RWER[n])
flag Representative flag displayed when it is
Special/communication | impossible to interface normally due to failure
_SP_IFER _IP_IFER BOOL module interface to initialize special/lcommunication module or
error(fault) abnormal operation of these modules.
(Referto“_IP_IFER_N, _IP_IFER[N]")
Heavy fault Representative flag displayed when heavy
_ANNUN_ER _ANNUM_ER BOOL detection error in error detected by user program is recorded in
external device “ ANC_ERR[n]".
Indicates that the program scan time exceeds
Scan watchdo
_WD_ER _WDT_ER BOOL aror 9 the scan watchdog time specified by a
parameter.
Indicates that while user program is running,
_CODE_ER _CODE_ER BOOL Program code error o
the program code can't be interpreted.
Indicates that while program running, stack of
_STACK ER - BOOL Stack overflow error pred o 9
program exceeds normal limits.
Indicates that program memory is destroyed
_P BCK_ER _PGM_ER BOOL Program error or program cannot operate normally.
(Referto“_DOMAIN_ST")
System error clear
_CNF_ER M - BYTE Y Handles error flags about error clear as below.
Fault (heavy fault)
'\gaSk Detects heavy fault of external device. When
@9 | ANNLN ER M ] BOOL | Errorclear “ ANNLN_ER" occurs, if it is operated to

ignore it, this flag is set
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Classification GM4C XGI Type Contents Description
. Used to continue run even if there is a problem in
BOOL Fault mask setting .
Module | _BASE_M[n] _BASE_M[n] ) the base or module mounted to base while
ARRAY | on base unit ) i
Fault running. Set the base position to mask.
Mask BYTE Fault mask settin Used to continue run even if there is a problem in
Flag _SLOT_MIn] _SLOT_MIn] ARRAY on slot unit 9 the mounted module while running. Set the slot
position to mask.
Used to rule out a specified extended base while
BOOL Skip setting on running. If this flag is set, CPU prevents access of
_BASE S| | BASE S p seting g gis seLLrLp
Module ARRAY base unit the extended base. It is available to change an
Skip extended base, power and module while running.
Flag , ) Used to rule out a specified extended base while
BYTE Skip setting on ) . .
_SLOT_S[n] _SLOT_S[n] ARRAY slot unit running. If this flag is set, CPU prevents access of

the extended base.
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Classification GM4C XGl Type Contents Description
CNF WAR CNF WAR WORD S.yStem warning | Handles waming flag about continuation operation

-7 -7 (light fault) as below

_RTC ERR _RTC ERR BOOL RTC data error | Indicates that RTC data is abnormal.

Indicates that cold restart starts operation instead
of hot or warm restart program, since data
D BCK ER . BOOL Data backup m'emory .is destroye.d by l:?a.c.ku.p e'rror.

- - - - error Itis possible to use in the initialization program and
it is reset automatically after completing the
initialization program.

Indicates that restart operation(warm or cold) is
done according to a parameter, instead of hot
restart operation, since it exceeds hot restart time
Hot restart i i
_H_BCK_ER i BOOL .o esta dunng power recovery or the c.)pergtlon data
disabled error (required for hot restart operation) is not backup
normally. It is possible to use in the initialization
program and it is reset automatically after
completing the initialization program.
This flag is used by initial program, and is reset
System automatically after initial program completion
Y . _AB SD_ER _AB SD_ER BOOL Abnormal . y Prog ] P
waming Shutdown Itis included to program stopping by ‘ESTOP’
Rep. function
Flag
Task callision Indicates that an identical task operates in
_TASK_ERR _TASK_ERR BOOL (Fixed cycle, duplicate.
external task) (please referto“_TC_BMAP[n]",“ TC_CNT[n]")
Indicates that when battery voltage for backup of

_BAT_ERR _BAT_ERR BOOL Battery error user program and data memory is below the
standard.

Light fault Representative flag displayed when light  fault

_ANNUN_WR | _ANNUN_WR BOOL detection of detected by user program is recorded in

extemal device “ ANC_WBInJ
High speed link-
HSPMT1_ER - BOOL
- - parameter 1 error
- - When high speed link enables, if it is abnormal to
High speed link- . ]
_HSPMT2_ER - BOOL high speed link parameter,
parameter 2 error . . .
- - Indicates that high speed link can't be executed.
High speed link- . . . .
HSPMT3 _ER - BOOL This flag is reset when high speed link

- - parameter 3 error )

disables.
High speed link-
_HSPMT4_ER - BOOL

parameter 4 error
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Classification GM4C XGl Type Contents Description
. When I/O configuration parameter for each slot is not matched
Mismatched | . . . . .
with practical module configuration or a specific module is
_IO_TYER N _IO_TYER_N UINT  |module type _— S
slot number applied in the wrong location, it is displayed as the lowest slot
number after detecting these mismatch error in slot locations.
. When /O configuration parameter for each slot is not matched
Mismatched | . . , . .
_IO_TYERO~ with practical module configuration or a specific module is
_IO_TYERR]n] BYTE |module type - L
_IO_TYERY location applied in the wrong location, it displays the detected slot
location on Bit-map.
Module When slot module configuration is changed while PLC
_IO_DEER N | _IO_DEER N UINT  [detachment slot| running, it is displayed as the lowest slot number after
number detecting these detachment error in slot locations.
Module
_lO_DEERO~ When slot module configuration is changed while PLC
_10_DEERR|n] BYTE |detachment . . .
_lO_DEER7 . running, it displays the detected slot location on bit-map.
location
Fuse cutoff When a fuse equipped to a module is cut off, it is displayed as
_FUSE_ER N | _FUSE_ER N UINT the lowest slot number after detecting this error in slot
slot number i
locations.
Fuse cutoff slot | When a fuse equipped to a module is cut off, it displays the
_FUSE_ERR[n] | _FUSE_ERO BYTE i i )
location detected slot location on bit-map.
1/O module
System , .. |Whenitis not possible to read/write the I/O module each slot
error and reading / writing o
IO RWER N | IO RWER N UINT modules, it is displayed as the lowest slot number after
waming error slot . . ) .
detecting this error in slot locations.
detailed number
flag I/O module
reading / writing| When it is not possible to read/write the I/O module each slot
_1I0_RWERR][n] | _IO_RWERO BYTE L . .
error slot modules, it displays the detected slot location on bit-map.
location
Special / link | When it is not possible to initialize speciallink module of each
modul slot module or to interface normally due to module
SP_IFER_N IP_IFER_N UINT | odule o y
- T - - - interface error | malfunction, it is displayed as the lowest slot number after
slot number | detecting this error in slot locations.
Special / link
mF())d e When it is not possible to initialize speciallink module of each
u
_SP_IFERR[n] | _IP_IFER O BYTE i terface ermor slot module or to interface normally due to module
) malfunction, it displays the detected slot location on bit-map.
slot location
Heavy fault of external device is detected by user program,
Heavy fault . . .
] and that error is saved at this zone as numbers which can
_ANC_ERRIn] | _ANC_ERR UINT  [detection of o
. |identify 16 eror types.
external device ] .
(“0"value is not available.)
Light fault When detecting “ ANC_WBI[n]" waming by user program, the
_ANC_WARI[n] | _ANC_WAR UINT  [detection of bit location of the occurred error from “_ANC_WAR[O]" is
extemnal device |displayed as an integer in occurrence order.
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Classification GM4C XGl Type Contents Description
Light fault ) .
L Light fault of external device (detected by user
detection bit- . .
_ANC_WBJIn] _ANC_WBJIn] BIT program) is saved on bit-map.
map of extemal ; . .
. (“0*value is not available.)
device
Task Collision | Displayed on bit-map when same task is operatin
_TC_BMAP[n] ; BIT ask Colisio oPay P pereing
Bit-map or is ready for operation.
Task Collision Displays task collision counter when task collision
_TC_CNTI[n] - UINT ) .
Counter occurs while user program execution
DATE & Battery voltage | Displays first battery voltage drop time. It is reset
_BAT ER TM | _BAT_ER TM ry g P y v 9 . .p
TIME drop time when it retumns to normal condition.
System Instant power
Y P Indicates the instant power cutoff count which
errorand | _AC_F _CNT _AC_FAIL_CNT UINT cutoff count . .
. occurred while RUN mode operation.
waming occurred
detailed . . .
DATE & Instant power Saves instant power cutoff date/time, which can be
flag _AC_F_TM[n] _AC_F_TM[n] .
TIME cutoff history saved up to 16 from the most recent event.
Error Error occurrence time and error code are saved up
ERR_HIS[r] ERR_HIS[r] oCCUTEnce to 16 from the most recent event.
- - - - histo . Stop-time  : DATE&TIME (8 Byte)
Y . Error code : UINT (2 Byte)
} Run mode change time, run mode and restart
mode are saved up to 16 from the most recent
Change history | event.
_MODE_HIS[n] | _MODE_HIS[n] 9 Y )
of RUN mode | . Change time : DATE&TIME (8 Byte)
.Runmode :UINT (2 Byte)
. Restart TUINT (2 Byte)
} It displays system connection state, program
. modification history, communication
- _SYS HIS[n] System history

Enable/Disable state and etc, which is saved up to
2000 from the most recent event.
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Appendix 3. Compatibility with GLOFA

On

Classification GM4C XGl Type Contents Description
P
_CPU_TYPE _CPU_TYPE UINT C v type Indicates the type information of PLC CPU
information
_VER_NUM _OS_VER UINT OS Version OS version number of PLC CPU
Number
_MEM TYPE ) UINT Memory Program memory module type
module type (O:unmounted, 1~5:Type)
PL
c mo@e Indicates operation mode and operation
- and running
state of the system.
state
Indicates that operation mode can be
LOCAL_CON Local trol
- - ocal confro changed by mode key or GMWIN only
_STOP STOP
Sl RUN Indicates running state of CPU module
: PAUSE ' ng ue
_DEBUG DEBUG
Running mode .
_CMOD_KEY Change the running mode by key
change factor
System Running mode
operation _CMOD_LPADT 9 Change the running mode by GMWIN
state flag change factor
_CMOD_RPADT Sﬁ::";gf :;:)odre gr':;;vgl;; the running mode by remote
_SYS_STATE WoRD g S I ———
CMOD RLINK unning mode ange . e Irunnlng mode by
- - change factor | communication
USTOP ON Stopped by While RUN mode operation, stopped after
- - STOP function | scan completion by STOP function
_FORCE_IN Forced input Ind|cate§ that q forced On/Off for the input
contact is running.
_FORCE_OUT Forced output Ind|cate§ that ell forced On/Off for the output
contact is running.
ESTOP ON Stopped by | Whne RUN mode operation, §topped
- - ESTOP function | immediately by ESTOP function
Monitor on Indicates that external monitor is running
execution about program and variable.
_REMOTE_CON Remote mode | Indicates that it is operated by remote

mode.
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Appendix 3. Compatibility with GLOFA

Classification GM4C XGl Type Contents Description
MWIN
(?onne ction Indicates the connection state of CPU
module and GMWIN
state
Local GMWIN | Bit indicated connection state of local
connection GMWIN
PADT_CNF BYTE
- - g(:/ln\;SItIi Bit indicated connection state of remote
. GMWIN
connection
Remote | i indicated connection state of remote
- communication .
. communication
connection
) Restart mode
information
_RST_TY - BYTE Cold restart Please refer to “4.5.1 Restart mode”
- Warm restart
- Hot restart
Systom _INIT_RUN _INIT_RUN BOOL Inltla!lzahon is Indicates lthat usfer-wntten initialization
running program is running.
fi Max.
operation _SCAN_MAX _SCAN_MAX UINT .ax Sean Indicates Max. scan time while running.
state flag Time (ms)
_SCAN_MIN _SCAN_MIN UINT N_"n' Scan Indicates Min. scan time while running.
Time(ms)
_SCAN_CUR _SCAN_CUR UINT Quwent Scan Ind'|cates current scan time data which is
Time(ms) being renewed.
The current BCD data of RTC (1.Jan.1984
~ 31.Dec.2083)
_RTC_TIME[O]: year, _RTC_TIME[1]: month,
_RTC TIME[2]:day, _RTC_TIME[3]: time,
_RTC_TIME[4] : minute, RTC_TIME[5] : second
_RTC_DATE
RTC_TIME[n] RTC WEEK BYTE Current time ~RTC_TIME[E] : day of the week,
- - - — _RTC_TIME[7] : not used
_RTC_TOD
day of the week
XGT - 0:Sun, 1:Mon, 2:Tue, 3:Wed,
4:Thu, 5:Fri, 6:Sat
GLOFA - 0:Mon, 1:Tue, 2:Wed, 3:Thu,
4:Fri, 5:Sat, 6:Sun
_SYS ERR - UINT Error type -
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Warranty and Environmental Policy

Warranty

1. Warranty Period
The product you purchased will be guaranteed for 36 months from the date of manufacturing.

2. Scope of Warranty
(1) The initial diagnosis of faults is basically conducted by your company. However, upon your request, our company or our service
network can undertake this task for a fee. If the cause of the fault lies with our company, this service will be provided free of charge.
(2) This warranty only applies if the product is used under normal conditions according to the specifications and precautions
described in the handling instructions, user manuals, catalogs, and caution labels.
(3) Even within the free warranty period, the following cases will be subject to paid repairs:
1) Replacement of consumable and life-limited parts (e.g., relays, fuses, electrolytic capacitors, fans, LCDs, batteries, etc.)
2) Failures or damages caused by improper storage, handling, negligence, or accidents by the customer
3) Failures resulting from the customer’s hardware or software design
4) Failures due to modifications without our consent
(Repairs will be refused, even for a fee, if recognized as modified or repaired outside our company)
5) Failures that could have been avoided if the customer's equipment, in which our product is incorporated, had safety devices
required by legal regulations or common industry standards
6) Failures that could have been prevented if maintenance and replacement of consumable parts were performed nomally
according to the handling instructions or user manuals
7) Failures and damages to the product caused by using connected equipment or inappropriate consumables
8) Failures caused by extemal factors such as fire, abnormal voltage, force majeure, and natural disasters such as earthquakes,
lightning, salt damage, wind, and flood damage
9) Failures due to reasons that could not be predicted with the scientific and technical standards at the time of our shipment
10) Other failures, damages, or defects recognized as the responsibility of your company

Environmental Policy

LS ELECTRIC Co., Ltd supports and observes the environmental policy as below.

Environmental Management About Disposal

LS ELECTRIC considers the environmental LS ELECTRIC’ PLC unit is designed to protect
preservation as the preferential management the environment. For the disposal, separate
subject and every staff of LS ELECTRIC use ] aluminum, iron and synthetic resin (cover) from
the reasonable endeavors for the pleasurably the product as they are reusable.

environmental preservation of the earth.
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www.ls-electric.com

LS ELECTRIC Co., Ltd.

n Headquarter m Overseas Branches

LS-ro 127(Hogye-dong) Dongan-gu, Anyang-si, Gyeonggi-Do, 14119, Korea * LS ELECTRIC Tokyo Office (Japan)
u Seoul Office Tel: 81-3-6268-8241 E-Mail: tokyo@ls-electric.com
LS Yongsan Tower, 92, Hangang-daero, Yongsan-gu, Seoul, 04386, Korea * LS ELECTRIC Beijing Office (China)
Tel: 82-2-2034-4033, 4888, 4703 Fax: 82-2-2034-4588 Tel: 86-10-5095-1631 E-Mail: china.auto@Ilselectric.com.cn
* LS ELECTRIC Shanghai Office (China)

Tel: 86-21-5237-9977 E-Mail: china.auto@Ilselectric.com.cn
« LS ELECTRIC Guangzhou Office (China)

E-mail: automation@ls-electric.com

m Overseas Subsidiaries

+ LS ELECTRIC Japan Co., Ltd. (Tokyo, Japan) Tel: 86-20-3818-2883 E-Mail: china.auto@Iselectric.com.cn
Tel: 81-3-6268-8241 E-Mail: japan@ls-electric.com * LS ELECTRIC Chengdu Office (China)

+ LS ELECTRIC (Dalian) Co., Ltd. (Dalian, China) Tel: 86-28-8670-3201 E-Mail: china.auto@lselectric.com.cn
Tel: 86-411-8730-6495 E-Mail: china.dalian@Iselectric.com.cn * LS ELECTRIC Qingdao Office (China)

« LS ELECTRIC (Wuxi) Co., Ltd. (Wuxi, China) Tel: 86-532-8501-2065 E-Mail: china.auto@lselectric.com.cn
Tel: 86-510-6851-6666 E-Mail: china.wuxi@lselectric.com.cn * LS ELECTRIC Nanjing Office (China)

« LS ELECTRIC Middle East FZE (Dubai, U.A.E.) Tel: 86-25-8467-0005 E-Mail: china.auto@Iselectric.com.cn
Tel: 971-4-886-5360 E-Mail: middleeast@ls-electric.com * LS ELECTRIC Bangkok Office (Thailand)

« LS ELECTRIC Europe B.V. (Hoofddorp, Netherlands) Tel: 66-90-950-9683 E-Mail: thailand@Is-electric.com
Tel: 31-20-654-1424 E-Mail: europartner@Is-electric.com * LS ELECTRIC Jakarta Office (Indonesia)

« LS ELECTRIC America Inc. (Chicago, USA) Tel: 62-21-2933-7614 E-Mail: indonesia@ls-electric.com
Tel: 1-800-891-2941 E-Mail: sales.us@lselectricamerica.com * LS ELECTRIC Moscow Office (Russia)

« LS ELECTRIC Turkey Co., Ltd. Tel: 7-499-682-6130 E-Mail: info@Iselectric-ru.com
Tel: 90-212-806-1225 E-Mail: turkey@Is-electric.com * LS ELECTRIC America Western Office (Irvine, USA)

Tel: 1-949-333-3140 E-Mail: america@ls-electric.com

Disclaimer of Liability

LS ELECTRIC has reviewed the information in this publication to ensure consistency with the hardware and software described.
However, LS ELECTRIC cannot guarantee full consistency, nor be responsible for any damages or compensation, since variance
cannot be precluded entirely. Please check again the version of this publication before you use the product.

© LS ELECTRIC Co., Ltd 2015 All Right Reserved. 2024.06
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